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Annotation. The issue of establishing the boundaries of water protection and
coastal stripes in Ukraine were examined in the article. The purpose of the study is
to present the practical results of the formation the boundary delimiter of coastal
protection stripes, based on scientific and methodological approaches to the
development of land management projects for the establishment of coastal
protection stripes and modern technologies in the area of geographic information
system. Theoretical principles of establishing the boundaries of water protective
zones and coastal protective stripes on water resources are analyzed. Regulatory
basic documents on the subject of use in the establishment of water protection
zones and coastal protection stripes have been explored. It is noted that the size of
water protective zones and coastal protective stripes can be set in accordance with
the provisions of the Land Code of Ukraine, and according to the especial projects
in land management. It is suggested the procedure for establishing coastal and
water protective zones is based on determining the hydrographic characteristics of
water sites and morphological parameters of coastal areas using remote sensing
data and geoinformation system and includes six steps: 1. Determination of
morphometric parameters of water sites. 2. Obtaining relief data and its
application 3.Determining the steepness of the slopes. 4. Construction of
catchment areas and determination of surface effluent directions. 5. Creation of a
buffer zone around water sites (construction of a protective stripe and a water
protective zone). 6. Combining layers of informative maps for the final definition of
boundaries. The use of the methodology is presented on a specific example, namely
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the pond in the village Gremyache, Rivne region. Methodology will provide a
technical background for establishing and decision-making on the size of water
protective zones and coastal protection stripes around water objects. One more
aspect of the problem, solved by the methodology proposed in the article, involves
informative supporting of decisions in a sphere of controlling water fund lands at
the regional level as part of the planning measures for sustainable regions
development and protection of water objects.

Key words: water protective zone, coastal protection belt, land management
project, Earth remote sensing data of the Earth and geographic information system
data, boundaries of the water protective zone and coastal protective stripe.

Actuality:

Strengthening of technological and anthropogenic impact on water bodies
leads to deterioration of their ecological condition and degradation or
impoverishment of the species composition of natural biocoenoses and
hydrobiocoenoses, increased soil erosion. The current ecological condition of soils
Is also getting worse because of adverse changes in water regime, examples of
which are soil salination, sodification and flooding of irrigated lands, over-
drainage or overwetting of drained lands, etc. The lack of complexity in the land
drainage has led to the fact that 43% of the land area with a drainage network has
high level acidity; 7.6% - salined; 10.7% - overwetted; 12.8% are swampy [1].

The degree of ponds siltation reaches 20-50% of their design volume, and in
some places they were silted completely. The banks of rivers are overgrown with
bulrush, sedge grass and have lost their pronounced banks lineaments. In every
region of Ukraine there are cases when coastal protection stripes are littered with
household waste disposal, especially on the territory of settlements. Ponds and
reservoirs of district that are not exploited, not leased are also not in proper
condition too. As a result of such management reservoirs lose the drainage ability,
natural properties, functions of supplying water for drinking and for household
needs. Thus, establishing and ensuring compliance with the regime of water

protection zones and coastal protection stripes are the most important tools to
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protect from the negative impact and improve the water and environmental
situation and hydrological regime of the country.

Analysis of recent research and publications. The works of such scientists
as S. Dubnyak, O. Kanash, A. Koshel, I. Kolganova, S. Osipchuk, M.
Palamarchuk, V. Stashuk, A. Tomiltseva, M. Tomiltsev, M. Khvesyk, R.
Filimonenko, V. Shevchuk, A. Jacyk and others are devoted to the issues of
rational use and protection of water resources in Ukraine, as well as the formation
of water protection restrictions in land usage. O. Dorosh, T. Yevsyukov, A. Martin,
L. Perovych, and V. Sai reviewed water protection restrictions in their scientific
researches. Let's draw our attention that the main indicators and parameters that
determine the establishment of coastal protective stripes in modern economic
conditions, are largely debatable, which requires doing further scientific researches
[2, p.23].

The purpose of the study is to present the practical results of the formation
the boundary delimiter of coastal protection stripes, based on scientific and
methodological approaches to the development of land management projects for
the establishment of coastal protection strips and modern technologies in the area
of geographic information system.

Materials and methods of research. The study used methods of modeling,
comparison and generalization, analysis and synthesis. The theoretical basis for the
study were the up-to-date regulatory basis orders defining the subject of research in
the field of geodesy and land management, including resolutions of the Cabinet of
Ministers of Ukraine, methodologies(The system of methods and principles) and
standards of the State Geocadastre of Ukraine. The material of the practical
research was statistical materials of land distribution in Rivne region.

Research results and their discussion. In order to protect surface water sites
from pollution and littering and to preserve their water content along rivers, around
lakes, reservoirs and other water sites within the water protection zones, land plots

are allocated for coastal protection stripes.
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Coastal protective stripes are established according to individual land management
projects (paragraph2 part3 article60 Land legal Code of Ukraine).The normative
legal foundation for the development of land management projects is the Land
Code of Ukraine, the Water Code of Ukraine, the Law of Ukraine " On Land
Management™ and "On Land Protection”, as well as the resolution of the Cabinet of
Ministers of Ukraine dated 21.04.2021 Ne 411 "On amendments to the Procedure
for determining the size and boundaries of water protective zones and the regime
of commercial activity in them"; Building code 360-92** "Urban planning.
Planning and construction of wurban and rural settlements”; Standard of
organization of Ukraine 00032632-005:2009 "Land management. Land
management projects for the creation of water protective zones. Development rules
’(approved by the order of the State Land Committee dated 17.07.2009 Ne 375);
Methods of arranging water protective zones of rivers of Ukraine [3]; departmental
building codes 33-4759129-03-05-92 "Design, arrangement and operation of water
protection zones of reservoirs".

The title, composition and content of the land management project are
determined by the customer taking into consideration the characteristics of the
territory of a particular land management object. Theoretical principles of
establishing the boundaries of water protection zones and coastal protection zones
on the water sites are shown at the picturel [1,p.80].

Particular attention should be taken into consideration the fact that on the
lands under the coastal protective stripes are not situated objects of the water fund,
but by their purpose they contribute to the functioning and proper exploitation of
the water fund, perform certain protective functions. Accordingly, they are lands of
the Ukrainian water fund and they are subject to a special procedure for their use

and provision for use.
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Picturel. Theoretical principles of establishing the boundaries of water
protective zones and coastal protective zones [1]

Coastal protective stripes are established on land plots of all categories,
except for maritime transport lands. According to the Law of Ukraine "On Land
Management”, the mandatory components of such projects are: "the task of
drafting a land management project; explanatory note; characteristics of the
territory with the establishment the regime of using the lands of water fund and
water protective zones, restrictions on the use of lands and their regime of forming
objects; materials of geodetic research and land management design; extract from
the graphic part of the relevant urban planning documentation with the marked
boundaries of the water protective zone, coastal protective stripe, beach area (if
available); information about the perspective condition of land use and protection
within the administrative-territorial unit, which is part of the scheme of land
management and feasibility study of land use and protection of the relevant
administrative-territorial unit (if any); plan of organization the territory with
reflection of lands, landowners and land users, including land plots, in respect of
which restrictions on use are established; plan of boundaries of land plots included
in the territory of the water fund and water protective zones, boundaries of
restrictions on the use of lands and their regime-forming objects without their

withdrawal from landowners and land users; Schematics of the transfering into



kind (on the ground) of the boundaries of the territory lands of the water fund and
water protection zones, the boundaries of restrictions on the use of lands and their
regime-forming objects; the act of transferring into kind (on the ground) the lands
territory boundaries of the water fund and water protective zones, the boundaries
of restrictions on the use of lands and their regime-forming objects; into kind (on
the ground) list of restrictions in using of lands [4].

It should be noted that until January 1%, 2025, the size of coastal protective
stripes within settlements may be changed by a detailed plan of the territory, which
IS consistent with the approved urban planning documentation. The specified land
management project in this case is approved by the relevant village, settlement,
city council. Outside the settlements, the boundaries of water protection zones are
determined in accordance with land management projects or comprehensive plans
for the territories spacious development of territorial communities[5].

One of the main stages in the territory organization of water protective zones
IS the establishment of land use regime, taking into consideration the composition
of land, forms of land ownership and restrictions on economic activity. Legislative
supporting of the establishment of water protective zones and coastal protective
zones and land use regimes within them is represented by the Land and Water
Codes, as well as other regulations.

The Water Code of Ukraine provides for a linear (geometric) approach to
determining the outer boundaries of coastal protection stripes, according to which
the width of the coastal protection stripe is set depending on the catchment
waterway area, the size of reservoirs and slope steepness. Works on installation of
protective stripes and water protection areas should be performed on the basis
available large-scale planning-cartographic materials, geo-referenced data of the
Earth and geospatial modeling, using the means of their processing geographic
information system (ArcGis or analogues). This will avoid ambiguous
interpretation and variability in project decisions. If it is necessary, the results are

refined by performing full-scale research [7].
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The procedure for establishing coastal and water protective zones is based on

determining the hydrographic characteristics of water sites and morphological

parameters of coastal areas using remote sensing data and geoinformation system

and includes six steps(tablel),[7].

1. The method of establishing coastal and water protective zones with a help

of modern geoinformation system

Step

Content

1.Determination of
morphometric
parameters of
water sites.

1.1. Creating linear and polygonal objects (water object contours and
morphometric parameters) in ArcGis or its analogues.

1.2. Creating segments using tracing

1.3. Creating segments by digitizing vertices in streaming mode.

1.4, Creating an object using an arbitrary line

2.0btaining relief
data and its
application

The topographic model and the terrain model are two main representations of
these datum level. Terrain heights form a digital terrain model. The construction
of which takes place in stages:

2.1. Selection of relief data sources by access sources (open using, commercial
offers, own organizations);

2.2. Downloading data and saving them in TIFF format in the form of a regular
GRID scale

2.3. Building a digital terrain model SRTM or in the Surfer program.

3. Determining the
steepness of the
slopes.

Slope steepnesses are determined based on a digital terrain model using ArcGIS
program, Slope function.

4. Construction of
catchment areas
and determination
of surface effluent
directions.

Modeling hydrological characteristics of the rivers pool is performed by means of
the ArcGIS software with a help of Hydrology tool, the Spatial Analyst module.
4.1. The dipping of the terrain territory is filling;

4.2. The direction of river runoff is determined, that is cells where the runoff will
be directed are identified.

4.3. Construction of a raster of cumulative runoff in each denticle.

4.4. Watercourse cell identification.

4.5. Definition of watercourse-links - segments of the flow channel.

4.6. Assigning order to each link of the river runoff network.

4.7. Construction of a raster, which contains the contours of all water-collecting
areas.

5. Creation of a
buffer zone around
water sites
(construction of a
protective stripe
and a water
protective zone).

The user can create a buffer around selected point, linear, or polygonal objects
using the Buffer command.

Algorithm for creating a buffer zone around an object.

a) Click the Edit tool on the Editor toolbar. (Editor).

b) Click on the object around which you want to create a buffer.

¢) Click the Editor menu and select Buffer.

d) Enter the distance in map units for the buffer zone around the object

e) Select the location where the new object will be created.

f) Click OK.

6. Combining
layers of
informative maps
for the final
definition of
boundaries.

6.1. Construction of a three-dimensional relief model according to the digital
relief model with a polygonal coating, which shows areas with a slope of more
than 3 °. Calculation of the water protection zone and spatial analysis of land use
within its boundaries

6.2. Adjustment of the size of coastal protective stripes need to be carried out
according to high-resolution space pictures.

6.3. Deciphering and establishing on the images of arable land, meadows and
pastures, areas covered with forests and making appropriate changes to the map of
coastal protective stripes.




6.4. As a result of the carried out works the graphic part with drawings of water
protective borders zone and coastal protective stripe, functional zoning of the
territory and an analytical part with the project of local rules of building and land
use develops

The results of practical application the technique for the establishment of
coastal protective stripes and water protective zones around the pond in

Gremyache village of Rivne region are presented on the pictures 2 and 3.
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Picture 2. Scheme of installation coastal protective stripes and water
protective zones around the pond in Gremyache village, Rivne region

Conclusions and prospects. The problems analysis of the establishing water

protection and coastal stripes in Ukraine showed that in the conditions of




increasing loads on the environment, development of social production and growth
of material needs there is a need to develop and comply with special rules of water
use, their rational use and protection. Establishment the boundaries of water
protective and coastal stripes is carried out in accordance with land management
projects as for the organizing and establishing the boundaries territories of water
fund lands water protective zones. Their boundaries are indicated in land
management documentation, urban planning documentation on the local and
regional levels, and data is entered into the State Land Cadastre as information of
restrictions in land using. The size of coastal protective stripes within settlements

can be changed by a detailed plan of the territory.

Picture 3. Cartogram of slope steepness, plan-scheme and layout drawing
of the established boundaries water protective zone and the coastal protective
stripe around the pond in Gremyache village, Rivne region

Thus, the establishment of the boundaries of water protective and coastal
stripes is through a linear (geometrical) approach. The implementation of the
approach involves taking into account the natural conditions of the territory,
namely the relief. An effective method for determining the boundaries of water
protective and coastal stripes is a method based on determining the hydrographic
characteristics of water sites and morphological parameters of coastal areas with

using remote sensing data and geoinformation system.
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In addition, it is necessary to conduct survey cadastral work taking into
consideration a number of factors, including land prices, configuration and area of
land piece.
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MPOBJIEMU BCTAHOBJIEHHSA MEK BOJJOOXOPOHHUX 30H TA
MPUBEPEXKXHUX 3AXUCHUX CMYT
Anomauin. Y cmammi po3ensaHymo numanHs 6CIMaHOBLEHHS MeNC 80000XOPOHHUX
ma npubepedxcHux cmye 6 VYkpaini. Memow 0ocnioxcenus € npeocmasieHus
APAKMUYHUX De3VIbmamie (QopMy8aHHs MedC NPUOEPEHCHUX 3AXUCHUX CMY2, Ha
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niocmasi  HayKo8O-MemoOUyHUx  nioxooie 00  po3pobieHHsT — NpPOeKmig
3eMAeyCmpor0 w000 6CMAHOBNIEHHSI NPUOEPEHCHUX 3AXUCHUX CMY2 ma CYYACHUX
I'IC mexnonoeiu. Ilpoananizosano meopemuuni 3acaou 6CMAHOBNEHHS MENC
B80000XOPOHHUX 30H MA NPUOEPENHCHUX 3AXUCHUX CMye HA BOOHUX 00 €Kmax.
Jlocniooiceno  6a308i  HOPMAMUBHO-NPABOBL  OOKYMEeHmMU, HA  Npeomem
BUKOPUCMAHHS NPU BCMAHOBIIEHH] 60000XOPOHHUX 30H MA NPUOEPEIHCHUX 3AXUCHUX
cmye. Biosnaueno, wo posmip 60000XOpPOHHUX 30H MA NPUOEPEHCHUX 3AXUCHUX
cMye Modice Oymu 8CMaHos1eHUull 8iON0BIOHO 00 NOJodCceHb 3emenvrozo Kodekcy
Yrpainu, max i 3a oxkpemumu npoexmamu i3 3emaeycmporo. 3anponoHo8aHo
MemOOUKY BCMAHOBNEHHSI NPUOEPENCHUX 3AXUCHUX CMY2 | 80000XOPOHHUX 30H
IPYHMYEMbCA HA BUSHAYEHHI 2i0po2paghiunux Xxapakmepucmuk 800HUX 00 €Kkmis
ma mop@ono2iuHux napamempie NpubdepedCHUx mepumopii 3 BUKOPUCTNAHHAM
oanux /[33 i I'lIC ma exnouae wicmo Kpokig: 1. Busnauenns mopghomempuunux
napamempié 600HuUx 00’ekmis. 2. OmpumanHs OaHux penvedy ma U020
sacmocysanus. 3. Busznauenms xpymuswu cxunie. 4. Ilob6yoosa 600030ipHux
bacetinie ma BU3HAYEHHS HANPAMKI8 nogepxHesoco cmoky. 5. CmeopeHms
OygepHoi 30HU HABKONO B00HUX 00'ckmis (noby0osa 3axXucHoi cmyeu ma
60000x0ponHoi  30Hu). 6. CymiwenHnsa wapie iHgopmamusHux Kapm O
OCMAmMoO4YH020 BUSHAYEHHS Medic. Buxopucmanus memoouxku npeocmasieHo Ha
KOHKpEemHOMY Npuxiadi, a came cmasok cena Ipemsaue Pienencvxoi obnracmi.
Memoouka 3abe3neuumsv mexHiyHe  NIOIPYHMS NPUUHAMMS PilleHb U000
B8CMAHOBNEHHS PO3MID  80000XOPOHHUX 30H MA NPUOEPEeHCHUX 3AXUCHUX CM)2
HABKoN0 B0OHUX 00’ckmis. Ille o0un acnekm npobaemu, AKUU BUPIULYE
3anponoHo8ana 6 cmammi MemoouKd, noJsieae 6 IHMOOPMAYItHIU NIOMPUMYI
piuiensb 3 NUMAHb YNPAGIIHHA 3eMISIMU 600H020 (OHOY HA Pe2iOHAIbHOM) PIBHI K
CKA0080I NAAHYB8AHHS 3aX00i8 O/l CMAN020 PO36UMKY DE2iOHI8 | 0XOPOHU 80OHUX
00 'ekmis.

Knrwuoei cnosa: sodooxoponna 3oma, npubepedxicHa 3axucHa cmyad, HpPOeKm
semneycmpoio, oani /33 i T'IC, meouci 60000xX0ponHOI 30HU Ma  NPUOEPedICHOT
3AXUCHOL cMY2U.

H.I'. Pycuna, B.A. /lwavuuk, ILU. buoa, O.U. Kauanoeckuii, C.B. Bynakeguu,
O.H. Ilempoesa

INPOBJIEMbI YCTAHOBJIEHUSA T'PAHULL BOAOOXPAHHBIX 30H U
INPUBPEKHBIX 3AIIMTHBIX ITOJOC

Annomayua. B cmamve paccmompenvl 80NpoCul  YCMAHOBAEHUS 2PaHUY
80000XPAHHBIX U NpUOpedicHblx nonoc 6 Ykpaune. Llenvio uccneoosanus aensiemcs
npeocmasieHue  NpaKkmudeckux — pe3yibmamos — QOopMupo8aHus — 2paHuy
NPUOPEICHBIX 3AUUMHBIX NONOC, HA OCHOBAHUU HAYYHO-MEMOOUUECKUX NO00X0008
K paspabomke NPOEKMO8 3eMIeyCmpoUcmea no YCMAHOBNEHUI0 NPUOPEINCHBIX
sauumuolx nonoc u cospemennvix 1IHUC mexunonocuu. Ilpoananuzuposanvl



meopemuyecKue OCHOB8bl  YCMAHOGNEHUS 2PAHUY  B0O00OXPAHHLIX  30H U
NPUOPEINCHBIX 3AWUMHBIX NOJIOC HA BOOHBIX 0Ovbekmax. Mcciedosanwvl Hazoewvie
HOPMAMUBHO-NPABOBble OOKYMEHMbl, HA NpeoMenm UxX UCHOAb3068AHUS NpPU
VCMAHOBIEHUU 80000XPAHHBIX 30H U NPUOPENHCHBIX 3auummblx noioc. Ommeyero,
umo pasmep 80000XPAHHBIX 30H U NPUOPEINCHBIX 3AUWUMHBIX NOJIOC MOXCen Obimb
VCMAHOBIEH 8 COOMBEMCMBUU C NOJIodNCeHUAMU 3emenbrHoco Koodexca Yxkpaunwi,
mak u Nno OMmMOEeIbHbIM NpoeKmam no 3emiaeycmpoiicmsy. Ilpeonodcennas
MemoOuKa YCMAaHoBIeHUsT NPUOPENHCHBIX 3AUUMHBIX NOJIOC U BOOOOXPAHHBIX 30H
OCHOBbIBAEM(CS HA onpeoeieHuu 2uopocpauyeckux Xapakxmepucmux G00HbIX
00beKmo8 U MOPQHONOSUYECKUX NAPAMEMPO8 NPUOPENHCHLIX MepPUmopull ¢
ucnonvzosanuem oannvix 33 u ITHUC u exmouaem wecmv smanosg. 1.
Onpeodenenue moppomempuueckux napamempos 800HvIx 00vekmos. 2. [lonyuenue
oaunvix penvegha u e2o npumernenus. 3. Onpeoenerue Kpymu3Hvl CKIOHO8. 4.
Ilocmpoenue  600ocbopHblx  bacceliHos U onpeoelieHue  HAnpasieHull
nosepxHocmuozo cmoka. 5. Cozoanue 0ygpepHoil 30Hbl 8OKPY2 800HLIX 00BEKMO8
(nocmpoeHue 3auwumHol NOA0CbL U B0000XPanHoU 30Hbl). 6. Coemewenue cioes
ungopmamusnvlx  Kapm — Ons  OKOHYAMENIbHO20  ONpeoeieHus  epanuly.
Hcnonvzosanue memoouxu npeocmasienHo Ha KOHKPEemHOM npumepe, d UMEHHO
cmasox cena I pemsiuuii Posenckoil oonacmu. Memoouxa moodicem obecneuusamo
MexXHUYecKkoe OCHOBAHUEe NPUHAMUS —peueHull 00 YCMAHOBIeHUU pazmep
B0000XPAHHBIX 30H U NPUOPEICHBIX 3AUUMHBIX NOJOC BOKPYE BOOHBIX 0OBEKMOS.
Ewe ooun acnexm npobiemwvi, Komopulii peuiaem NpPeOONCeHHAs 6 Cmambve
MemoouKa 3aKnouaemcs 8 UHOOPMAYUOHHOU NOOOepI;HCKe peueHUuli  no
VIPABAEHUIO  3eMIAMU  B00OHO20 (POHOA HA  PECUOHATLHOM  YPOBHEe  KaK
COCMABAIOWAs NIAHUPOBAHUS  MEPOnpUsmull Ol YCMOUYUBO2O — PA36UMUS
Pe2UOHO8 U OXPAHbL BOOHBIX 0OBLEKMO8.

Knrouesvie cnosa: 6000oxpannas 30na, npubpedldcHas 3auumuas noaiocd, npoexkm
semneycmpoticmea, Oauuvle [[33 u ITUC, epanuyvt 60000XpaHHOU 30HbI U
NPUOPEINCHOU 3AUUMHOL NOJIOCHL.

Knioueevle cnosa: 60000xpannas 30Ha, NPUOPENCHAS 3AUUMHASL NOJIOCA, NPOEKM
semneycmpoticmea, Oaunvle J[33 u IUC, epanuyvt 60000XpaHHOU 30HbI U
NPUOPEINCHOU 3AUUMHOL NOJIOCHL.



