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Abstract. In the process of working on the article, the author considered the issue
of establishing and ensuring compliance with the land use regime of water
protection zones and coastal protection strips (on the example of the city of Kyiv).
The urgency of considering this issue lies in the importance of optimizing land use
as one of the most important tools to protect water bodies from technogenic and
anthropogenic impacts and, in general, to improve the water-ecological situation
of the hydrological regime. From which the purpose of the work follows, namely,
to study the features of optimization of land use of water protection zones and
coastal protection zones in Kyiv by the method of land management for the
environmental safety of the city's population and public welfare in general.

As a result of the research process, the theoretical basis was formed by
scientific works related to the essence of the task, as well as legislative and
regulatory legal acts of Ukraine on land use regulation. The information and
statistical base was an extract from the scheme of planning restrictions of the
General Plan of Kyiv and data of the State Service of Ukraine on Geodesy,
Mapping and Cadastre, the State Statistics Service of Ukraine.

As a result of research, it was revealed that according to the legislation on
the lands of cities and urban-type settlements, the size of the water protection zone,
as well as the coastal protection zone, is established according to existing at the
time of installation of a water protection zone concrete building conditions.

Nevertheless, the example of the city of Kyiv shows that such information may be
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missing. The author describes the problematic issues of the land management
process of works on establishing the boundaries of water protection zones and
coastal protection zones and restrictions on the use of land and other natural
resources. Expertly determined the approximate possible area, taking into account
the specific building conditions and possible flooding at the maximum flood water
level. The model of optimization of land use of the territorial community by means
of establishment of restrictions in use of the earths and other natural resources
occupied by water objects is proposed. At the same time, the model combines
technological, instructional and administrative tasks of land use optimization.

In addition, the optimality criteria and restrictions on the use of these
criteria proposed in the model, which make it possible to unam biguously
determine the location of the boundaries of water bodies and restrictions on the
use of lands and other natural resources, taking into account the interests of land
users and legislation.

Keywords: land use optimization, water protection zones, coastal protection
strips, land management process

Relevance. Increasing anthropogenic and anthropogenic impact on water
bodies almost everywhere leads to deterioration of their ecological state and
degradation. Establishment and enforcement of land use regime of water protection
zones and coastal protective strips are the most important tools for protection of
water bodies from negative impact and improvement of water-environmental
situation and hydrological regime.

The issues of water protection zones and coastal protection strips have been
repeatedly considered by domestic scientists, in particular, they raised such issues
as the formation of water protection restrictions in land use in Ukraine and abroad
[1], the issue of land management problems of formation of water protection zones
[2], also considered the specifics of the establishment of coastal protection strips of
small rivers and streams in settlements (eg, Zakarpattia region) [3]. The status and
problems of legislative regulation of water protection zones of water bodies in

Ukraine were assessed [4]. A concept for the formation of water protection



restrictions in the use of land [5] and recommendations for improving the
environmental condition of the coastal areas of the Dnieper reservoirs [6] have
been proposed. Interesting developments are the organization of water protection
zones in Ukrainian cities: methodological problems and solutions by means of
landscape and environmental planning [7] and the issues of streamlining the
development of coastal areas within urban settlements [8]. Despite this, under the
conditions of decentralization of power, the task of optimizing the land use of
water protection zones and coastal protective strips as one of the components of
sustainable development of the territory has become more relevant.

The purpose of the article is to investigate the peculiarities of land use
optimization of water protection zones and coastal protective strips in Kyiv by
method of land management as one of the components of ecological safety of
urban population and public welfare in general.

Materials and methods of research. Theoretical basis of the article was

made by modern positions and principles of ecology and economics of land use,
scientific works, connected with essence of the set task, and also the legislative and
normative-legal acts of Ukraine concerning regulation of land use. At the same
time, the information base was the data of the State Service of Ukraine on
Geodesy, Mapping and Cadastre, the State Statistics Service of Ukraine and the
excerpt from the scheme of planning restrictions of the General plan of Kyiv.
The authors used the following research methods in the process of work:
monographic — in the process of analysis of scientific sources and normative-legal
acts concerning the object of research in part of regulation of land use; analysis,
synthesis — in specification of structural model of optimization of land use of
territorial community by method of establishment of restrictions in use of lands
and other natural resources occupied by water objects; abstract-logical — in
formation of theoretical generalizations and conclusions.

Results and discussion. There are about 70 small rivers and streams within
Kiev. Some of them flow directly into the Dnieper, others into its tributaries. The

majority of small rivers, especially streams, are partially or completely hidden in



concrete reservoirs. All in all, there are 431 water bodies of different types in Kyiv,
covering a total area of 2,347 hectares (without the Dnieper). 129 of them are
lakes, 102 ponds, 43 small artificial lakes, 32 springs, 9 rivers, 27 channels, 28
streams, 2 channels and 24 bays [9]. The characteristics of individual rivers of the
city, located in the right-bank part of the capital (Lybid, Syrets, Nyva and Vita) and
in the left-bank part (Darnytsia) are given in Table 1.

Table 1: Main characteristics of selected rivers in Kyiv

Name of the Where the river flows

Ne iver into Length, km Watershed area, km?
1 Vita Dnieper 13,9 2440

2 Darnytsia Telbin Lake 21,1 133,0

3 Lybid Dnieper 16,0 66,2

4 Nyvka Irpin 19,7 94,0

5 Syrets Opechen Lake 12,3 24,4

6 Siverka Vita 29,2 129,0

Together 112,2 690,6

Source: [10].
Organization of rational use of the territory of the territorial community

provides for a certain complex of measures, among which the main role is played
by optimization of land use through allocation of zones with special conditions for
use of territories. Thanks to these actions, territorial sub-types of land use within
water protection zones and coastal protective strips are identified in the territorial
community, for which restrictions on the use of land and other natural resources
are formed in order to reduce the negative impact. At the same time, on lands of
cities and towns the size of water protection zones and coastal protection strips are
established in accordance with existing conditions of development at the time of
establishing the water protection zone pursuant to paragraph 10 of the Cabinet of
Ministers of Ukraine "On Approval of the Procedure for Determining Sizes and
Boundaries of Water Protection Zones and Regime of Business Activities in them"

[11]. In particular, it would be necessary to use the materials of the master plan of



Kyiv for the period up to 2020 [12], but this master plan does not contain
information about water protection zones.

In spite of the existing general legal regulation of land use planning works to
establish the boundaries of water protection zones and coastal protective strips and
restrictions on the use of land and other natural resources, there are some problems
and difficulties in their implementation. In particular, a number of such problems
were encountered when carrying out work to establish boundaries of water
protection zones and coastal protective strips and restrictions on the use of land and
other natural resources of water bodies within the city of Kyiv. The current land
use planning process for establishing the boundaries of water protection zones and
coastal protection strips is shown in Figure 1.

Elements of the land use planning process that contain problematic issues
are shown in grey in Figure 1. The main problem in carrying out land use planning
works to locate the borders of water protection zones and coastal protection strips
and restrictions in the use of land and other natural resources is the lack of a

quality mapping basis for the city area in the state land cadastre.
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Figure 1. Logical and substantive scheme of the land use planning process for
establishing the boundaries of water protection zones and coastal protection
strips and restrictions on the use of land and other natural resources

A mandatory requirement of the State Service of Ukraine for Geodesy,
Cartography and Cadastre for this type of work is the use of the cartometric
method. For example, on the territory of Kyiv in the State Land Cadastre is a layer
of "orthophotomaps (Kyiv)", which reflects orthophotomaps produced under the
agreement between the Centre of the State Land Cadastre and the communal
enterprise  "Kiev Institute of Land Relations" dated 09.04.2014 No.
1400990100008. The layer does not contain information of the State Land

Cadastre and is intended for ease of navigation on the map when searching and



viewing information. Also, the M 1: 2000 orthophotomaps with a contouring were
obtained in a period that precludes the use of the cartographic method alone due to
the impossibility of indisputably determining the shoreline of water bodies. The
second problematic point is the current lack of an approved map (plan) form,
which accumulates with regard to the zone with special conditions of land use and
other natural resources. In this connection it is advisable to fill in the map (plan)
made on water protection zones and coastal protective strips and restrictions in use
of lands and other natural resources by analogy with the cadastral plan of the
object of land management.

The problems outlined are key to resolving the issue of unambiguously
establishing the location of water protection zones and coastal protection strips and
restrictions on the use of land and other natural resources, as well as the state's
recognition of their existence and the establishment of a special legal regime for
the use of such land.

In view of the above and the fact that in Kyiv. Kyiv land use records of
water protection zones and coastal protective strips are not kept, by expert means
of topographic maps their approximate possible area is determined (Table 2), at
that it is taken into account that the size of water protection zone, as well as coastal
protective strip, is established taking into account specific conditions of
development and possible flooding at the maximum flood level, repeated once in
ten years (Fig. 2). As the analysis of Table 2 shows the share of water protection
zones in the total area within the city districts varies from 3.6% to 36.8% with

different population densities.



Table 2. Characteristics of water protection zone land use by district in Kyiv

) including
) Population

Population, ) water

Ne o density, Total area, )
Districts thousands protection

/1 persons/ hectare %

of people Zones*,

hectare
hectares

1 Holosiivskyi 251,0 16 16052 2210 13,7
2 Darnytskyi 332,23 25 12907 4750 36,8
3 Desnianskyi 368,4 25 14734 1530 10,4
4 Dniprovskyi 354,7 53 6665 1970 29,6
5 Obolonskyi 320,3 29 10864 3730 34,3
6 Pecherskyi 152,0 56 1956 450 23,0
7 Podilskyi 191,3 56 3405 410 12,0
8 Sviatoshynskyi 340,7 31 10255 370 3,6
9 Solomyanskyi 364,8 91 4051 360 8,8
10 | Shevchenkivskyi 231,0 86 2661 230 8,6
Together 2906,3 38 83550 16010 19,1

* is determined by the author using an expert mapping method

o

Source: Developed by the author with the usage of the source [13].




Figure 2. Fragment of the map of possible land flooding in Kyiv
Source: [14].
Thus, our calculations show that the total area of all types of established

water protection zones with special conditions of land and other natural resources
use within the land fund of the city does not exceed 20% of the total area. Despite
the relatively small territorial expenditures of the territorial community, for the
establishment of borders of water protection zones and coastal protective strips and
restrictions in the use of land and other natural resources which brings in the long
term a very tangible environmental and economic effect of land use optimization,
manifested in the rehabilitation of water bodies as components of nature and
sources of water supply.

Rehabilitation (as land improvements) of urban land use occupied by water
bodies entails an overall increase in the value of urban development, is in the zone
of influence of natural water bodies as pricing factors. Contribution of natural
objects to the cost of land and capital construction objects in Kyiv reaches 15-20%,
abroad — 30-40%. Taking into account all presented above, the structural model —
optimization of land use of territorial community by means of establishment of
restrictions in use of lands and other natural resources occupied by water objects
(Table 3) for the purpose of optimization of land use within settlements was
developed.

This model provides an algorithm that combines technological, instructional
and administrative tasks of land use optimisation. It defines the optimality criteria

and limitations of the use of these criteria to enable unambiguous determination of



the location of water body boundaries and, accordingly, boundaries of water

protection zones and riparian protection strips and restrictions in land and other

natural resources use, and proposes criteria for optimised land use in allocated

zones, taking into account the interests of land users and legislation.

Table 3: Model flowchart — an optimising the land use of a territorial

community by setting restrictions on the use of land and other natural resources

occupied by water bodies

The challenge of

optimising land use

Optimisation criteria

Limits

Optimization results

Optimisation of the

To ensure that the

A land use regime and

Reducing human

area of approved | allocated area of | regulations for | impact on land, water
natural protection | approved natural | determining the width | and  other  natural
strips and  water | protection strips and | of approved nature | resources and
protection zones water protection | protection strips and | biodiversity

zones meets the target | water protection zones

of  reducing the | have been established

anthropogenic impact | by law

on water bodies
Optimisation of the | Ensuring that the | Legislative Respect  for  the
location of approved | boundaries of | requirements for | interests of land users,
natural protection | approved nature | locating the | the state and the
belts and  water | protection strips and | boundaries of | territorial community
protection zones water protection | approved nature

zones are placed in

and adjacent to the

protection strips and

water protection zones

water protection | and fixing them on the

zones area
Optimisation of the | Ensure  that the | Legislative Specific location of
way in which the | location of  the | requirements for the | boundaries and area of
boundaries of | shoreline of a water | method of locating the | approved natural
approved nature | body and its derived | boundaries of | protection strips and
protection strips and | boundaries of | approved nature | water protection zones
water protection zones | approved natural | protection strips and




are defined

protection belts and
water protection

zones is accurate

water protection zones

Optimisation land use
of the area of medium
protection strips and

water protection Zones

Providing a structure
for the intended and
functional use of land
natural

and other

resources in approved

Legislated legal

regime for land use

Establishment of an
ecologically  optimal
land-use structure for
approved nature

protection strips and

nature protection water protection zones

strips  and  water

protection zones,
while respecting the
possible  economic

return

Conclusions and prospects for further research. On average, the total area
of water protection zones and coastal protection strips and restrictions on the use of
land and other natural resources in the land fund in Kyiv does not exceed 20% of
the total area. Despite the existing general regulatory and technological regulation
of land use planning for establishing the boundaries of water protection zones and
coastal protective strips and restrictions on the use of lands and other natural
resources, there are two key problems, without solving which it is impossible to
uniquely identify the location of water protection zones and coastal protective
strips and restrictions on land use and other natural resources: lack of quality
mapping basis in the state land cadastre and absence of the approved form of the
cadastral plan, which accumulates in relation to zones with special conditions of
land and other natural resources use. We propose a structural model for land use
optimisation through the establishment of restrictions in the use of land and other
natural resources occupied by water bodies, including solutions to the set
objectives of land use optimisation taking into account the developed optimality
criteria and its restrictions (encumbrances) in order to optimise land use within

settlements.
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OCOBJIMBOCTI ONITUMIBAIII 3EMJIEKOPUCTYBAHHS
BOJOOXOPOHHUX 30H TA IIPUBEPEXHUX 3AXUCHUX CMYT B
M. KMIB METO/IOM 3EMJIEBIIOPSIIKYBAHHSI
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Anomauia.B npoyeci pobomu HaO0 cmammero Aa8MOPOM PO3JAHYMO
NUMAHHA ~ 6CMAHOBAEHHA  mMa  3a0e3neyeHHs  OOMPUMAHHA — PEeHCUMY
3eMAEKOPUCNYBAHHA 80000XOPOHHUX 30H I NPUOEPENCHUX 3AXUCHUX cMye (Ha
npuknadi micma Kuis). B pe3zynemami 0ocniosxcenHs 8usgieHo, wo 8i0n08iOHO 00
3AKOHO0ABCMBA HA 3eMIAX MICM [ celuuy MiCbKO20 Muny posmip 80000XOPOHHOL
30HU, AK [ NpUbepexdCcHOi 3axucHoi cmyeu, BCMAHOBIIOEMbCS BIONOBIOHO 00
ICHYIOYUX HA 4ac 6CMAHOBIEHHS 60000XOPOHHOI 30HU KOHKPEMHUX YM08 3a0Y008U.
Ilonpu ye, na npuxnaoi micma Kuesa euseneno, wo maxa ingopmayis mooice
oymu 8i0cymus. Asmopom 300padceHo NpoONIeMHI NUMAHHA 3eMIEeBHOPIOHO20
npoyecy BUKOHAHHA pOOIM 3 6CMAHOBIEHHA MeHC 60000XOPOHHUX 30H Mda
NPUOEPEIHCHUX 3AXUCHUX CMYe | 0OMedceHb V SUKOPUCMAHHI 3eMelb mda [HWUX
NpUpoOHUx pecypcie. Excnepmuum wnaxom 6USHAYEHO OPIEHMOBHY MOMCIUBY
nI0WY i3 8paxy8aHHAM KOHKPEMHUX YMO8 3a0Y008U Ma MONCIUBO20 3AMONJIEHHS]
npU MAaKCUMATLHOMY NOBEHEBOMY (NABOOKOBOMY) pIi6HI 600u. 3anponoHo6aHo

MOOeb  OnmuMi3ayii  3eMIeKOPUCMYBAHHS — MepumopiaivHoi  cpomaou  3a

! Haykosuii kepiBHuk — A.M. TpeTsik, JOKTOp €KOHOMIiUYHHX HayK, Ipodecop, uIeH-

kopecnionneHT HAAH VYkpainu.
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00NOMO2010 8CMAHOBNIEHHS 00MedCeHb V BUKOPUCMAHHI 3eMelnb ma  [HWUX
NPUPOOHUX pecypcis, 3auHAmux 600HuUMuU 00 ’ekmamu. Ilpu ywvomy, moodeinsb
NOEOHYE Y COOI MEXHONO02IUHI, THCMPYKMUBHI | AOMIHICMPAMUBHO-YNPABIIHCHKI
3a80anHs onmumizayii semnexopucmyeganns. Kpim moeo, sanpononosani 6 mooerni
Kpumepii ONMuMAaibHOCMI ma O0OMEeNCeHHs BUKOPUCMAHHA YUX Kpumepiis,
00380/110Mb NPOBeCcmMU 0OHO3ZHAYHE BUIHAYEHHS MICYENONONCEHHS MeNC BOOHUX
00 ’ekmig i 0OMedHCeHb V BUKOPUCAHHI 3eMellb ma THUWUX NPUPOOHUX pecypcie 3
VPaxy8arHHaM OOMPUMAHHS IHMePeCi8 3eMNeKOPUC)y8adie ma 3aKkOH00A8Cmada.
Kniouosi cnosa: onmumizayis 3emieKopucmysanHs, 60000XOPOHHI 30HU,

npubepedtCHi 3axXUCHi cMy2u, 3emMae6NnopsOHULE npoyec.

T.1O. KpaBuyk

Oco0eHHOCTH ONTUMH3ANUM 3€MJICNOJIb30BAHUS BOJOOXPAHHBIX 30H M
NPUOPEKHBIX 3aIUTHBIX 1M0JI0C B I. KrieB MeToaom 3eMmieycrpoiictBa

AnHoTamusi. B mporiecce paboThl Hax cTaThel aBTOPOM PACCMOTPEHBI
BOIIPOCHI YCTAHOBJIEHUSI U 00€CTIEUeHHs COOJIIOICHHS PEXIMa 3€MJIIETI0b30BaHM
BOJIOOXPAHHBIX 30H M MPUOPEKHBIX 3alIUTHBIX TOJIOC (HA TpPUMEpPE Topoja
KueBa). AKTyalbHOCTh PacCMOTPEHUSI ITOTO BOIMPOCA 3aKIIOYAETCS B BAKHOCTHU
ONTUMM3AIMU 3EMJICTIONB30BAHUS, KAK OJHOTO M3 BAXHEUIIMX WHCTPYMEHTOB
3aIUTHl BOJHBIX OOBEKTOB OT TEXHOTEHHOTO M aHTPOTIOTEHHOTO BO3JCHCTBUS U B
LEJIOM YyJy4YIlEHWE BOJHO-IKOJIOTMYECKON OOCTAaHOBKM THIPOJIOTUYECKOTO
pexuma. M3 yero u BhITEKAET LeNb pabOThl, @ UMEHHO HCCIIEJOBaTh OCOOCHHOCTU
ONITUMH3AIMN 3EMJICTIONH30BAHMS BOJOOXPAHHBIX 30H M MPUOPEHKHBIX 3aAIMUTHBIX
nosioc B T. KueB Meronom 3emiieyCTpoicTBa ISl SKOJIOTMUECKOW 0€30MacHOCTH
HACEJICHUS TOPO/JIa U B IIEJIOM OOIIIECTBEHHOTO 0J1ar0COCTOSIHHUSI.

B pesynbTaTe mponecca HMCCIENOBaHHUS TEOPETUYECKYID OCHOBY COCTaBHIIM
HAay4yHbI€ TpPYAbl, CBA3AHHBIE C CYIIHOCTHIO TMOCTABJIICHHOM 3aJa4M, a TaKke
3aKOHOJIATEIbHBIE W HOPMATUBHO-NIPABOBBIC AKThl YKpPaWHbl OTHOCUTEIIBHO

peryaupoBaHus 3emiienoib3oBanus. MHbopmalionHol u craructuyeckon 0azoi



CTaJW BBINMCKA W3 CXEMBI IUIAHUPOBOYHBIX OrpaHWYeHUM ['eHepanpHOro miana
r. Kues u nannsie ['ocy1apcTBEHHOIN Cy>KObl YKpauHbl IO BOIPOCAaM Ie€0/E3UH,
KapTorpadupoBaHusi W KajacTtpa, loCyqapCcTBEHHOM ClayXObl CTATUCTHKHU
YKpauHBL.

B pesynapraTe UCCleNOBaHMA ~BBISBICHO, 4YTO B  COOTBETCTBUU C
3aKOHOJATEIBCTBOM Ha 3E€MJIIX TOPOJOB M IIOCEJIKOB I'OPOJCKOTO THIIA Pa3Mep
BOJIOOXPAHHOM 30HBI, KaK U MPUOPEKHON 3aIUTHON TMOJIOCHl YCTaHABIMBACTCA B
COOTBETCTBUM C CYIIECTBYIOIIMMH Ha BPEMsI YCTAHOBJICHUS BOJAOOXPAaHHOM 30HBI
KOHKPETHBIX yCJIOBHUM 3acTporku. HecmoTps Ha 31O, Ha mpumepe ropoaa Kuesa
OOHapy>K€HO, YTO Takasg uH(MOpMAIUs MOXET OTCYTCTBOBAaTb. ABTOPOM
M300pak€HO MPOOJIEMHBIE BOIIPOCHI 3eMJIEYCTPOUTEIBHOTO IPOLECCa BHIITOJIHEHUS
paboT MO YCTAaHOBJIEHUIO IPAaHUL] BOJOOXPAHHBIX 30H U MPUOPEKHBIX 3aIUTHBIX
II0JIOC ¥ OTPAHUYEHUN B HCIIOJIB30BAHUU 3€MENb U IPYTUX IPUPOIHBIX PECYPCOB.
OKCHEPTHBIM IIyTEM OINPEAEICHO OPUEHTHUPOBOYHYIO BO3MOXKHYIO IUIOLIAAbL C
Y4ETOM KOHKPETHBIX YCJIOBHUU 3aCTPOMKA M BO3MOYKHOI'O 3aTOIUIEHHS IIPH
MAaKCHMAJIbBHOM ITaBOJKOBOM YpOBHE BOAbL. lIpemioxkeHa monenbs onTUMH3ALUN
3eMJICTIONB30BAHUS TEPPUTOPUATBHOM OOIIMHBI TOCPEACTBOM YCTAHOBJICHUS
OTPaHUYCHUN B UCIIOIB30BAHUU 3E€MEJIb U IPYIUX MPUPOIHBIX PECYPCOB, 3aHATHIX
BOJIHBIMU oOBekTamu. Ilpu 3TOM, Mozens couyeraeTr B ceOe TEXHOJOTHYECKHE,
WHCTPYKTHBHBIE W aJMUHHUCTPATHUBHO-YNPABICHYECKUE 3aJa4d ONTUMHU3ALUU
3eMJIENIONIb30BaHMs. Kpome TOro, mpemIoKEeHHbIE B MOJEIUM KpUTEpUU
ONTUMAJIbHOCTA W OTPAHUYCHHS WCIIOJIb30BAaHUS ITUX KPUTEPUEB, MO3BOJISIOIINX
MIPOBECTH OJJHO3HAYHOE OIPEACIICHUE MECTOIOIOKEHUS TPAHULL BOJIHBIX 0OBEKTOB
YU OIPaHWYEHHUUW B HCIIOJIB30BAaHUU 3€MENIb U APYIMX IPUPOAHBIX PECYPCOB C
y4eTOM COOJIIOJICHUSI HHTEPECOB 3€MJICTIOJIb30BATENEH U 3aKOHO1aTEIhCTBA.

Knrwouesvie cnosa: onmumuszayus 3emnenonsb3o08anus, 60000XPAHHbIE 30HbL,

I’lpu6p€9fCHbl€ 3auumHusle nojlocyl, 3eMJzeycmp0umeJ1beld npoyecc.



