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THE ASSESSMENT OF VISUAL ENVIRONMENT QUALITY
AT SOLOMYANSKY DISTRICT, KYIV CITY

Abstract. The visual pollution is among the environmental problems of modern
urban ecosystems. Thus, visual environment quality is considered an important
element of the quality of life for residents of cities. The formation of the visual
pollution concept has been showed, indicating the lack of uniform formulation. The
differentiation of elements of visual pollution as well as the properties of visual
fields has been performed. The analysis of methods for visual pollution assessment
has demonstrated mostly descriptive character of corresponding research worksro
Some works have been performed using complicated instruments, but their results
are eventually interpreted in descriptive forms as well. The special method of visual
environment quality evaluation has been developed, accounting such parameters as
degree of aggressiveness and homogeneity, pollution with advertisements and retail
outlets, transport and population loading, area and location of green zones, shading
level and presence of landfills. Each parameter included in the assessment is
provided with rating scale and weighting index, which reflects its contribution to
the scenery formed. The method has been applied to the assessment of the visual
environment at the Solomyansky district of the Kyiv City has been performed. The
results demonstrate the high level of visual pollution along the major highways and
streets, namely Borschagivska Street, Vadyma Getmana Street, Kosmonavta
Komarova Avenue, Chokolivsky Boulevard and Povitroflotsky Avenue. The minor
streets, in particular Levanovskogo Street, Nizhynska Street and Valeria
Lobanovskogo Avenue, with predominantly residential buildings demonstrate
predictably lower intensity of pollution, but increased area of low quality visual
fields. The most common element of visual pollution is garbage accumulations,
traffic jams, unregulated retailing and lack of green plantations. The
recommendations on the improvement of visual environment quality have been
formulated, including the need for development of the city’s visual environment
standard.

Keywords: visual pollution; grading assessment; human health effects; quality of
life

Problem formulation

The current state of the environment has undergone a significant transformation and
changes due to large and diverse number of factors that have an impact on all
components of nature. The visual environment, its colour gamma, structure,
dimensions and shapes of the surrounding space have also changed. Still it is obvious
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that people living in urban environment are equally affected by chemical, physical
and aesthetic (visual) factors [1]. The potential effects of visual environment
pollution has started to be a research area since the publication of classic works by
Lynch and followed by a range of research works in modern times [2-5]. Considering
the potential growth of urban areas, making cities safe, resilient and sustainable is a
major challenge.

The urban environment is basically formed of natural abiotic and biotic
components and introduced artificial structures. The combination of all these
elements, perceived by human eye is a visual environment. In other words, it is the
all its diversity and manifestations of material objects around humans — forests,
seafloor, mountains, buildings, structures, interior of residential and industrial
premises, transport infrastructure, skies, etc. [6].

Consequently, human visual environment can be divided into natural and
artificial types. It is quite understandable and obvious that the natural visual
environment fully corresponds to the physiological standards of human vision, since
a person is an integral component of nature and for the dominant time share of our
existence we have lived under natural conditions [7]. With time passing the artificial
environment created by people according to peculiarities and specifics of their living
activity under urban conditions becomes more and more different from the natural.
Such manmade environment includes various visual elements, which damage the
aesthetic quality of the scenery, are called clutter, eyesore or visual pollution objects.
Sightings of garbage at open dumping, curbside wastes, beach trash, badly
maintained or abandon buildings, graffiti, billboards, street banners, advertisement
signs, electronic signs and public LED screens, cables and wires, damaged vehicles
and buildings, smog/ haze and smoke are all considered an eyesore to the viewer in
cities, raising the topic of visual pollution to the level of individual research field,
which is seen in the fundamental works by V. V. Filin and S. Sivaramanan [10, 11].

The new visual elements are not typical for the nature and lead to a range of
adverse effects on humans, including short-sightedness, psychological disorders
(prolonged depression, stress), aggressiveness and fatigue, which have been proved
by a range of research [7, 8, 9]. Furthermore, living in the surroundings filled with
visual pollution objects hinders normal perception of nature, as they stay in such
condition since their childhood [9, 17]. Given this it is very hard to develop frugal
and protective attitude to nature among city dwellers, which worsens this and other
environmental problems.

An important issue of visual pollution is increased accident probability due to
distraction [12] and vice versa — lost ability to grasp information and detect objects
within the visually polluted environment. The latter issue is widely discussed by
scientists, in terms of health effects and provision of information comprehension
under strong visual pressure, as it is seen in the works by Asher et al.,
Henderson J. M. et al., Neider M. B. and Zelinsky G. J., Bravo M. J. and Farid H.
[13-16].

The intensity of this problem is different from city to city, but in order to give
objective comparative analysis of the pollution level it is necessary to develop strict
evaluation procedure and choose representative criteria.

The aim of the given research is to formulate the visual pollution assessment
approach and apply it for the analysis of visual environment quality in one of the
Kyiv city districts.
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Methods and materials

The presence of one such object may be a sign of a time or undergo some more kind
of management, but when these objects are concentrated on a constant basis and
overwhelm citizens —this is a question of visual pollution. In other words the number
of visual pollution elements determines the intensity of visual pollution [18, 20].

The diversity of visual pollution objects and their properties, the subjectivity of
observers, the scale of urban space and lack of measurable parameters are the key
challenges for visual pollution assessment [19]. In most research works there are two
directions of the analysis — some of them concentrate on the methods of visual clutter
detection and characterizing, while the others search for approaches to measure the
reaction of people to this environmental problem. Consequently the methods of
visual pollution assessment could be differentiated into subjective, objective and
intermediate or transitional. The first group is based on some specific equipment
usage for detection of visual pollution objects or human reaction to them. It is mostly
based on the measuring the work of human visual system: the pattern of saccade
formation [10], or the rate of the target objects detection by human eye within the
intensive cluttering of visual field [7, 14, 15].

The intermediate methods involve technical analysis of landscape components
and their numerical representation. They may be based on application of GIS
methods and other geospatial tools [19, 20], photometry instruments [21], and
architectural methods with further numerical evaluation [22].

The subjective methods are based on questioning residents and specialists and
statistical processing of their feedbacks [19, 23]. These methods are easiest to
perform, but in order to reach acceptable level of reliability they have to be based on
vast statistical sample.

Thus, it can be argued that depending on the specific task of the study, any of the
above methods can be applied. However, the assessment of visual pollution will
always include some subjectivity of the approach, since the evaluation is finally
based on people’s opinions.

Despite the method applied it is possible to find a range of research works related
to visual pollution of various cities around the world since the publication of the first
assessment of that kind in relation to the city of Jacksonville in 1985 [9, 11, 12, 17,
19-22]. As for city of Kyiv and other Ukrainian cities the range of research works
are quite narrow. One can find mostly the analysis of landscape attributes of such
cities as Kharkiv, Dnipro, Vinnytsya, lvano-Frankivsk and Kyiv, while the
component of visual pollution is covered in the mentioned works only partially
[24-29]. So, there is a need for detailed analysis of Kyiv city with application of
uniform approach.

Since the object of our research is the territory of the urban ecosystem, the factors
to be accounted in the evaluation of visual environment pollution should include the
elements of eyesore and the quality of visual fields. Eyesore elements included into
the further analysis are transport, crowding, solid domestic wastes accumulation, and
advertising and information materials. There are several factors that worsen the
visual quality of the city: homogeneous and aggressive fields, excess of straight
lines, sharp edges, large planes, reduced area of green plantations and open spaces.
Thus, the quality of visual fields should be evaluated based on the ratio and
repentance of uniform and monotonous elements, presence of attractive elements
suitable for efficient saccade formation.
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For the purpose of the given research the special procedure of visual pollution
level assessment was developed (Table 1). The method involves the rating of the
above mentioned parameters in points, each of which is provided with the weighting
index, according to its relative importance in the formation of visual environment.

The parameters analyzed could be roughly divided into two groups the first group
describes visual fields character, including:

o degree of the visual environment aggressiveness (W1);
o degree of the visual environment homogeneity (W2);

o availability of green zones (W8);
e green belts in front of residential buildings and along the roads (W9).
The second group characterizes of visual pollutants:

Table 1 — Rating of visual environment quality parameters

degree of pollution with advertisements (W3);
degree of transport loading (W4);

degree of population loading (W5);
degree of bus stops loading by public transport (W6);
retail outlets density (W7);
presence of spontaneous and controlled landfills (W10);
shading level (W11).

Parameter Meaning Rating value Weighting
index
1 2 3 4
W1 (the degree of The area of aggressive | < 100 m?; 100-500 m?; 0,2
the visual field visible from one 500-1000 m?;
environment point > 1000 m?
aggressiveness)
W2 (the degree of The area of < 100 m?; 100-500 m?; 0,2
the visual homogeneous field 500-1000 m?;
environment visible from one point > 1000 m?
homogeneity)
W3 (the degree of The number of 1-5; 6-10; 11-20; > 20 0,1
pollution with advertisements elements
advertisements) visible from one point
W4 (the degree of The level of transport the intensity is 0,05
transport loading) intensity <100 cars/h;
100-300 cars/h;
300-500 cars/h;
> 500 cars/h;
W5 (the degree of The number of people |< 100; 100-500; 500-100; 0,05
population loading) visible from one point >1000;
W6 (the degree of The number of public <1, 2-5;6-10; > 10 0,025
station loading with transport vehicles
public transport) simultaneously arriving
at the station
W7 (the retail The number of retail 1-5; 6-10; 11-20; > 20 0,05
outlets density) outlets visible from one
point
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Continuation Table 1

1 2 3 4
W8 (the availability The number of green >3;2;1,0; 0,1
of green zones) zones visible from one
point
W9 (the presence or The number of green green zones are in front 0,15
absence of green areas in front of of residential buildings
areas) residential buildings and | and roads; only in front
along roads of buildings and roads;
green zones are absent;
W10 (the presence The number of 0; one controlled; two 0,05
of spontaneous and spontaneous and and more controlled;
controlled landfills) controlled landfills spontaneous landfills
visible from one point
W11 (the shading The duration of shading | All areas are uniformly 0,025
level) lit; periodically shaded
for several hours; area
is lit up only during
half of day

Study object description

The Kyiv city general plan clearly implies further expansion of residential areas,
which will lead to gradual reduction of suburban natural green zones by turning into
metropolitan area. Moreover, the new residential blocks are densely built up with no
regard to shading effect, and provided with poor green infrastructure. All these issues
are well displayed in the quality of visual environment, which lacks natural elements
of greenery, while homogenous and aggressive fields are overwhelming.

The Solomyansky district of Kyiv is located at the right bank of the Dnieper.
Total area of the district is 40 km? with the total number of about 370 thousands. The
district has a diversified industrial complex, 54 research and design institutes,
6 higher educational establishments and numerous residential areas. According to
the statistical data published at Solomyansky district passport dated by 01.01.2019
the total number of streets at district is 365.

In the frame of experimental work performance it was decided to analyze the
visual quality of the main streets of Solomyansky district and some minor streets
with dense residential districts. The list of streets investigated include:
Borschagivska street, Vadyma Hetmana street, Levanovsky street, Mykoly Golego
street, Nizhynska street, Garmatna street, Kosmonavta Komarova avenue,
Povitroflotsky avenue, Valeriya Lobanovskogo avenue, Chokolivsky boulevard.

Results and discussions

The general overview of the visual environment Solomyansky district shows that it
is not comfortable and imposes risks to the residents.

Borshchagivska Street is located in Shevchenkivskyi and Solomyansky districts
of the Kyiv and its visual environment is predominantly formed of multistory
residential buildings, built with aggressive interior and coloristic style. The biggest
visual problems of the Borschagivska street is concentration of aggressive visual
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fields, number of vehicles, the level of ads pollution (total number of advertisements
reached by human sight from one point of view equals up to 15 elements).

The visual environment at the Vadyma Getmana Street is also significantly
polluted with huge amount of people moving and significant concentration of public
and private vehicles. High concentration of retail facilities, aggressive and
homogeneous fields (due to new residential buildings construction), among all other
studied pollution parameters are typical for this street. Ads are generally located
along the street and very often get into human eyes 25-50 objects, visible from
1 point.

The Levanovsky Street belongs to small streets: its total length is 550 meters. The
most degrading parameters in visual aspect are absence of green zones in front of the
buildings and considerable amount of waste accumulation points. Beneficial to
visual environment at Levanovskogo street is rare points of advertising elements (not
more than 8).

Currently the territory of the Mykoly Golego Street is actively being built up,
which in turn leads to the increasing of aggressive and homogeneous fields,
appearance of shaded areas and garbage storing places formation. Moreover, the
visual environment of the investigated street is also deteriorated by the presence of
retail and ads objects. As for the number of ads elements, advertizing objects are of
medium size and their highest density is observed at the crossroad with the major
streets (19-20 on average). Generally, the state of the street visual environment is
satisfactory, but it is expected to be less comfortable, due to tendency of new
facilities construction along the street.

The Nizhynska Street visual environment quality is moderate. The modern
feature is numerous aggressive and homogeneous fields in the visual field, but here
they are mitigated by green plantations. The tall multistoried bindings are not
dominant, thus in most cases the street territory is uniformly lighted. Intensity of ads
elements along the street is also not very high — not more than 9.

Analysis of visual environment quality of the Garmatna street shows significant
contribution of numerous degrading factors: high density of retail objects and other
small architectural form; significant level of shading and number of vehicles and
people circulating. Aggressive fields dominate over homogeneous. Ads elements are
located at streets cross-section as in previous cases, very often on the houses in the
guantity of 12-15 objects.

The Kosmonavta Komarova Avenue is equally affected by aggressive and
homogeneous fields. Significant impact at visual environment quality is formed by
the transport system functioning and people accumulation. The advertising impact is
moderate — less than 10 objects. Due to the presence of tall residential buildings,
which facades are done in aggressive style, some areas are continuously shaded.

The Povitroflotsky Avenue has plenty of aggressive fields, transport and people
accumulation. Components of visual pollution also include lots of small retail
objects. The impact of advertising objects is also significant: there are ads of
different size from small to big at the investigated territory. The density of ads
element is from 13 to 35 objects.

The Lobanovsky Avenue study reveals that the most damaging parameters are
the impact of aggressive fields and intensive transport loading. However, the
pollution caused by ads at the Lobanovsky Avenue is considerable (up to 20).
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The Chokolivsky Boulevard most significant visual environment pollution
elements are aggressive fields, transportation system pressure, retail objects
distribution and significant number of advertising — up to 22.

Generally, all the studied streets are characterized with poor green infrastructure,
when there are only narrow green belts along the highways. Significant
environmental problem lies in the absence of green parks in the view, which also
contribute to visual disturbances in the street environment, because vegetation is
very efficient visual and aesthetic pollution mitigation factor.

Another typical problem is accumulation of solid domestic waste. During
investigation several controlled garbage bins, which in most cases are overfilled, and
zones, where garbage was spontaneously accumulated, were also found. The
aggressive and homogenous visual fields are also a common problem of all areas.

The grading of the visual environment quality based on the offered method
shows that the Levanovsko Street, Nizhynska Street and Valeria Lobanovskogo
Avenue are the less polluted among all the rest investigated areas. The highest level
of visual pollution is set for the Borschagivska Street, Vadyma Getmana Street,
Kosmonavta Komarova Avenue, Chokolivsky Boulevard and Povitroflotsky
Avenue (Fig. 1).
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Fig. 1 — Comparative analysis of the total visual pollution levels defined
at the investigated are

Conclusions and Recommendations

In order to reduce the negative impact of visual pollution at Solomyansky district of
Kyiv it is possible to implement specific projects of urban settlements planning
meeting the requirements of comfortable visual environment. There are many such
types of projects along the Globe. The most efficient project in term of ads problem
solving is Sao Paulo Clean City law.
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A range of applied solutions has been developed for the study area:

» Optimization of design solutions for residential buildings and facilities;

+ Implementation of streets greening program;

 Optimization of the transport system;

» Improvement of domestic waste management system;

» Reconstruction of aggressive and homogeneous fields in Environmentally
acceptable way;

» Limitation of advertising intensity.

The primary concern for the Solomyansky district, as well as for all other modern
urban districts, is the facades of building, which are the first to be perceived by
human eye. Most of the investigated sites have a problem of aggressive elements
concentration sourced by residential buildings and industrial facilities. Thus, the
organization of the visual environment in terms of the design decisions should use a
variety of forms and sizes of visible elements and primarily it is applicable to
windows, balconies and loggias. Appropriate implementation of coloristic solutions
at the Solomyansky district is very important too as it will reduce the area of
homogeneous fields. Especially it is true for the Vadym Getman and Borshchagivska
streets. Large planes in architecture of the district are the dominant problem. Such
situation can be managed by separation of such huge areas of facades at more single
elements as a portico, columns, bay windows, decoration.

As for the problem with SDW accumulation, in particular, unauthorized points,
this is the question of ecological culture and education, which should be managed in
appropriate way by the state programs. The authorities may have the positive impact
on the situation by improving the system of waste management in terms of collection
and removal.

In relation to pollution with advertisements it is also the question of legal
regulation. The “visual standard of the city of Kyiv”’ should be developed, specifying
acceptable location, area, quantity, color and style of ads.

Among the top solutions for the problem the improvement of green infrastructure
is one of the best. Vegetation helps to link the diverse elements stylistically into a
single urban planning ensemble as well as mitigate the impact of aggressive and
homogenous fields, traffic and crowding — as they are inevitable elements of a big
city. Buildings greening procedure by vertical and horizontal greening, decoration
of roof by plants and other similar procedures are necessary to be implemented.
Landscaping of roofs at the Solomyansky district is very important: district includes
buildings of different height and for many people roof is a dominant element of
visual environment; in this regard roofs’ greening is very efficient tool for negative
impact reduction.

All these measures for visual pollution decreasing should be supported by
appropriate legislative documents [30-33]. It is necessary to create specific
legislation dealing with the visual pollution; especially it is important for the
development of standard methods of assessment and acceptable levels of the visual
pollution. Thus, there is a need for detailed analysis of visual pollution components
and intensity in order to develop efficient regulations in this field of environmental
safety.
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M.M. Pagomcrka, M.B. IOpkiB, A.B. I'yceBa
OIIHKA BI3YAJIBHOI SIKOCTI JOBKILJLISI COJIOM’SIHCBKOI'O
PAHOHY MICTA KUEBA

AHoTamis. BisyanbHe 3a0pyqHEHHS BXOAWTH IO 4YHCIA EKOJIOTIYHHX IpoOsieM
CyYacHHUX MIChKHUX ekocucTeM. Tak, SKICTh Bi3yalbHOTO CEpPEIOBHINA BBaXKAETHCS
BXJIMBUM €JIEMCHTOM SKOCTI JKUTTSA KHTEIiB MicT. Y poOOTI MOKa3aHO MpoIleC
(opMyIIIOBaHHS KOHIENINI Bi3yaJdbHOTO 3a0pyIOHEHHS, IO CBIOYHTH HPO BIIACYTHICTH
ONHO3HAYHOTO BH3HAauYeHHA. [IpoBemeHo audepeHIiamiro eleMeHTIB Bi3yaJIbHOTO
3a0pyIHEHHsS, a TaK0XX BIACTHBOCTEH Bi3yalbHHX TIONIB. AHANi3 METOMIB OI[iHKA
Bi3yallbHOTO 3a0pyJHEHHS TPOJEMOHCTPYBaB 31€OUIBIIOTO OIMCOBHI  XapakTep
BIMOBIAHMUX JOCTITHUIBKHUX POOIT. Y psiii BUNAIKIB IS OLIHKH 3aCTOCOBYIOTHCS CKIIaIHI
IHCTpYMEHTaNbHI METOIH, PE3yNbTAaTH SKUX IHTEPIPETYIOTh 3HOBY B OIHUCOBIH Qopmi.
Po3pobneno cneuiadbHUN METOJ OLIHIOBAHHS SIKOCTI Bi3yalIbHOIO CEpEIOBHINA, SKHU
BpaxoBy€ TakKi MapaMeTpH, sSK CTYIiHb arpecMBHOCTI Ta OJHOPIIHOCTI, 3a0pyAHEHHS
pPEKIIaMOI0 Ta TOPrOBHMHU TOYKAMHM, TPAHCIIOPT Ta HABAaHTAXKCHHS HACEJCHHS, IUIOLIA Ta
pO3TallyBaHHS 3€JIEHUX 30H, PIBEHb 3aTIHEHHS Ta HAsSBHICTh CKYI4eHb cMiTTs. KoxeH
napameTp, 0 BXOIMTH /O OLIHKH, 3a0e3leueHni PEHTHHIOBOIO IIKAJIOI Ta BaroBUM
IHIEKCOM, 110 BigoOpaxkae HOro BHECOK y (hopMyBaHHsS BizyaspHOTO JauHmmadty. Jas
anpoOarii MeTomy NpPOBEAEHO OILIHKY Bi3yalnbHOTO cepemoBuima y CoyioM’sSTHCBKOMY
paifoni wmicra KwueBa. Pe3ynapraTH JeMOHCTPYIOTh BHCOKHMH pIBEHb Bi3yaJIbHOT'O
3a0pyIHEHHS B3IOBX OCHOBHHX aBTOMOOITBHHX JOpIT Ta BYIWIb, a caMe BYJHII
Bopmarisceka, Bymmmi Bammma TI'erbmana, mnpocmnekty KocmonaBta Komaposa,
Yokomicekoro OynpBapy Ta [loBiTpo(IOTCHRKOTO TpPOCHEKTY. Mami ByJHIl, 30KpeMa
Bysuist JleBaHoBcbkoro, Bynuis HiknHcebka Ta mpocnekt Banepist JlobaHOBChKoOTO,
3 TEpeBaXHO IKUTJIOBOIO 3a0yZOBOI, JEMOHCTPYIOTh HepeabdadyBaHO — HIDKYY
IHTEHCUBHICTh 3a0pyJIHEHHs, ajie 30UIBIIYIOTh IUIOIlY HU3bKUX SKICHUX IIOJIB 30pYy.
HaiinomumpeHimuii  eneMeHT Bi3yaJbHOTO 3a0pyIHEHHS — 1€ CKYIUYeHHS CMITTs,
TPAHCIIOPTHI 3aTOPH, HEPEryJhOBaHAa pO3ApPIOHA TOPTIBIS Ta BIACYTHICTH 3€JICHHX
HacaJDKeHb. Po3po0ieH0 peKkoMeHmamili W00 TMOKpAalIeHHS SKOCTI Bi3yaJbHOTO
CepeoBHUINa, BKIIOYAIOYM HEOOXIAHICTH PO3POOKM MICBKOTO CTaHAApTy Bi3yaJbHOTO
cepeoBuIIa.

KarouoBi ciaoBa: BizyanbHe 3a0pyaHEHHs; OajibHa OIIHKA; HACHIJKH JUISL 30POB'S
JIIOINHY; SIKICTD KHUTTS
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