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Abstract. The necessity of using geographic information systems to ensure the territorial de-
velopment of land use in the regions is substantiated, taking into account the influence of spa-
tial, urban, investment and environmental factors, as well as the experience of coastal regions
of China. The aim of the study is to develop directions and features of the formation and use
of geographic information systems for the territorial development of land use in the coastal
regions of China. To achieve this goal, the following tasks are solved: the formation of a sys-
tem of factors of territorial development of land use in the coastal regions of China; definition
of geographic information systems of territorial development of land use in coastal regions;
formation of directions for the development and implementation of geographic information
systems of territorial development of coastal regions of China. The factors affecting the ter-
ritorial development of the use of coastal regions are determined: spatial, urban, investment
and environmental. They form a system of indicators that allow for an integrated assessment
and to build on its basis the geoinformation support for the territorial development of land
use in the coastal regions. The components that influence the formation of the geographic
information system of the territorial development of land use in coastal regions are identified.
An algorithm is proposed and a scheme is created for the creation and operation of geodata-
bases of indicators of territorial development of land use in the coastal regions of China. The
developed system of geoinformation support for the territorial development of land use in the
coastal regions of China allows us to build geoinformation maps of systemic spatial, urban,
investment, and environmental factors. This makes it possible to build a three-dimensional
geoinformation model for monitoring the state of territorial development of land use in the
coastal regions of China as an innovative tool for monitoring and making informed decisions
in the system of territorial development of land use in the coastal regions of China.

Key words: geographic information systems, territorial development, coastal regions of
China, spatial, urban planning, environmental, investment factors, land use, geoinforma-
tion maps, geoinformation three-dimensional model for monitoring the state of territorial
development.

AHoTtamnis. JloBeneHa HEOOXIAHICTH 3aCTOCYBaHHsS TeOiH(GOPMAIIHUX CHCTEM s 3a-
Oe3IreyeHHs] TEPUTOPIAJIbHOTO PO3BUTKY BUKOPHCTAHHS 3€MeENIb PErioHiB, BPAaXOBYIOUH
BIUIMB TIPOCTOPOBUX, MICTOOYMIBHUX, IHBECTHIIIHHUX Ta CKOJOTIYHWX YMHHUKIB 1 TOCBiX
(GyHKIIOHYBaHHS NPUMOPCHKUX perioHiB Kuraro. MeToro nociipkeHHs € po3poOka Ha-
NpsAMiB (OPMYBaHHSI I BHUKOPHCTaHHS reoiH(GOpMALIHUX CHCTEM TEPUTOPIabHOTO PO3-
BUTKY BHKOPHCTaHHs 3eMellb NIPUMOPCHKHX perioHiB Kuraro. /st 1ocsATHEHHS MOcTaBIIe-
HOi METH BHPILIYIOThCS TaKi 3aBIaHHS: OKPECJICHHsI CHCTEMH YWHHHKIB TEPUTOPIAIBLHOTO
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PO3BUTKY BUKOPUCTaHHS 3eMellb IPUMOPCHKHUX perioHiB Kuraro; Bu3HaueHHs reoiH(opMaIiifHuX CHCTEM TEpUTO-
plaJIbHOTO PO3BUTKY BHKOPHCTAHHS 3€MeJIb IPUMOPCHKHUX PETiOHIB; (OpMyBaHHS HaNpsiMiB pO3pOOKH Ta peaiza-
ii reoiHGOpMAIIfHIX CHCTEM TEPUTOPIaTFHOTO PO3BUTKY IMPUMOPCHKHX perioHiB Kurar. BusHaueHi ynHHHUKH, 10
BIUIMBAIOTH HA TEPUTOPiabHUN PO3BUTOK BUKOPHCTAHHS IMPUMOPCHKHX PETiOHIB: IPOCTOPOBI, MiCTOOY/iBHI, iHBEC-
TUIIHI # exonoriuHi. BoHN GOpMYyIOTh CHCTeMy MOKa3HUKIB, SKi JO3BOJAIOTH 3IMCHUTH IHTErpaJbHY OIIHKY Ta
noOynyBaTy Ha ii OCHOBI reoiHdopmalliiine 3a0e3MeYeHHs] TEPUTOPIAIbHOTO PO3BUTKY BUKOPUCTAHHS 3€Mellb IPH-
MOPCBKHX perioHiB. Bu3HayeHi KOMIOHEHTH, IO BIUIMBAIOTH Ha (opMyBaHHS reoiH(OpMaIiifHOI CHCTEMH TEPHUTO-
PpilaJIbHOTO PO3BUTKY BUKOPHCTAHHS 3€Mellb IPUMOPCHKHX PETiOHIB. 3allpONIOHOBAHO aJITOPUTM 1 OOy/10BaHa cxema
CTBOPEHHS Ta POOOTH 0a3 reoJaHuX MOKa3HUKIB TEPUTOPIANbHOIO PO3BUTKY BUKOPHCTAHHS 3EMEJNb NPUMOPCHKUX
perioniB Kurato. Po3po6nena crcrema reoindopmariiftHoro 3ade3neueHHs TepUTOPiaTbHOTO PO3BUTKY BUKOPHUCTAHHS
3eMelb MPUMOPCHKHX perioHiB Kuraro mo3Boise moOymayBatu reoiHGOpMaIiiitHi KapTH CHCTEMHHX MPOCTOPOBOTO,
MICTOOY/IIBHOTO, IHBECTHUIIIHOTO i €KOJIOriYHOro YMHHUKIB. Lle n03BoJIste 100yyBaTy reoiH(popmaniiHy TpUBUMIp-
HY MOJIeJIb MOHITOPHHTY CTaHy TEPUTOPIaJIbHOTO PO3BUTKY BUKOPHCTAHHS 3eMellb IPUMOPCHKUX perioniB Kuraro sk
IHHOBALITHOTO 1HCTPYMEHTAPII0 3A1HCHEHHSI MOHITOPUHTY Ta NPUIHATTS OOTPYHTOBAHHX PIllICHb Y CHCTEMI TEPHTO-
PpiaJbHOTO PO3BUTKY BUKOPHCTAHHS 3eMellb IPUMOPCHKUX perioniB Kuraro.

KuouoBi ciioBa: reoindopmaliiifHi cuCTEMH; TEpUTOpIAIbLHUN PO3BUTOK; ITPUMOPCHKI perionn Kuraro; npoctoposi;
MicTOOY/IiBHI; €KOJIOT1YHI; IHBECTHUIIIHI YNHHUKH; BUKOPUCTAHHS 3eMelib; TeoiHpOopMalliiiHi KapTH; reoindopmMartii-
Ha TPUBHMIipHA MOJICNIb MOHITOPHHTY CTaHy TEPHTOPIaAIbBHOTO PO3BHTKY.
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Problem statement. Ensuring the development  geographic information systems (GIS) of the territorial
of regions and the country as a whole requires the  development of regions. In states, especially in China and
determination of features and the formation of areas of  Ukraine, coastal territories play animportantrole. They have
territorial development of land use. In modern conditions  their own characteristics in the context of land use, forming
at the regional level, land resources are the main factor  the modern aspects of regional development. Consequently,
ensuring the development of the state. In this context, itis  the relevance of the study lies in the formation of directions
necessary to take into account the system of spatial, urban,  and features of geographic information systems to ensure
investment and environmental factors and modern tools —  the territorial development of land in coastal regions.
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Methods and models of integrated assessment
of territorial development of land use in
regions

\/

Basic layers of GIS support
for the territorial
development of land use in
regions

Visualization and three-dimensional representation of the
integrated model of territorial development of land use in

regions

Fig. 1. Components of the geographic information system of territorial development of land use in the regions

Latest research and publication analysis. The
problems of land use at the state and regional levels were
addressed by scientists J. Williamson [1], J. Larsson
[2], K. Mamonov [3-5], A. Martyn [6], Yu. Palekha
[7], L. Perovich [8], A. Petrakovska [9], V. Sidorenko
[10] and others. To ensure territorial development, the
theoretical provisions are applied: J.-P. Blandinier [11],
V. Ponomarenko, V. Trided, M. Kizim [12] and others.

Separation of previously unsettled parts of the
general problem. Along with this, the issues of using
modern tools of geographic information systems to
ensure the territorial development of land in coastal
territories remain unresolved.

The aim of the study. The aim of the study is to
develop directions and features of the formation and
use of geographic information systems for the territorial
development of land use in the coastal regions of China.

To achieve this goal, the following tasks are
solved: the formation of a system of factors for the
territorial development of land use in the coastal
regions of China; determination of geographic
information systems of territorial development of land
use in coastal regions; the formation of directions for
the development and implementation of geographic
information systems for the territorial development of
coastal regions of China.

Methods, object and subject of study. The study
uses methods of systematization and generalization,
structural logical and geoinformation analysis. The
object of the study is the processes of ensuring the
territorial development of land use in the coastal
regions of China. The subject matter is a set of
theoretical and methodological provisions and practical
recommendations for the development of a geographic
information system for the territorial development of
land use in the coastal regions of China.

The basic material (results). Summarizing the
presented scientific and methodological developments,
factors are identified that affect the territorial development
of the use of coastal regions: spatial, urban planning,
investment and environmental. They form a system of
indicators that allow for an integrated assessment and
to build on its basis the geoinformation support for the
territorial development of land use in the coastal regions.
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The geographic information system is an important
element of the regional territorial development
information system, which includes the following
components: information and analytical support for
the territorial development of land use in the regions;
development and application of methods and models for
the integrated assessment of the territorial development
of land use in regions; the formation of the basic layers of
GIS support for the territorial development of the use of
land in the regions; visualization and three-dimensional
representation of the integrated model of territorial
development of land use in regions.

The components of the geographic information
system of territorial development of land use in the
regions are presented in Fig. 1.

The formation of the geographic information system
for the territorial development of the use of land in the
regions is carried out on the basis of the developed
relevant information and analytical support and the
application of methods and models within the framework
of the methodological approach of integrated assessment
of territorial development.

The peculiarities of the use of the geographic
information system is the visualization of the state,
directions and features of the territorial development of
land use at the regional level, which allows to determine
the relationship between spatial, urban, investment
and environmental factors. The proposed geographic
information system of territorial development creates the
basis for a permanent response to changes in this system
and to implement a monitoring system.

To create a geographic information system for the
territorial development of land use in the regions, GIS
analysis tools are used, for the implementation of which
the study adopted the spatial dependence of generalizing
and integrated indicators of the territorial development
of land use in the coastal regions of China.

A feature of the application of indicators of the
territorial development of land use in the coastal regions
of China is their mutual dependence in the spatial model
and the set of GIS layers. At the same time, a structure has
been formed for spatial modeling and analysis that takes
into account the algorithms for creating and operating
geodatabases, as well as the process of determining and
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analyzing the territorial development of land use in the
coastal regions of China in terms of the influence of
spatial, urban, investment, and environmental factors.
It should be noted that geographic information analysis
is implemented in the ArcGIS software package using
software modules:

—  ArcCatalog — development and work with a
geodatabase of generalizing spatial, urban, investment,
environmental and integrated indicators of the territorial
development of land use in the coastal regions of China;

—  ArcMap — visualization of a vector data set for
evaluating the generalizing spatial, urban, investment
and environmental factors of the territorial development
of land use in the coastal regions of China;

— ArcScene — development and modeling of a
three-dimensional scenario representation of the layers
of the system of territorial development of land use in the
coastal regions of China.

The GIS application technology for determining
and applying generalized indicators of the territorial
development of land use in the coastal regions of China,
as well as modeling their influence on the integrated
indicator, provides for the development of an algorithm
for creating and determining the features of geodatabases.
The specified algorithm consists of the following steps:

1. Creation of an information base for the analysis
of the territorial development of the use of regional lands in
ArcCatalog: development of basic generalizing groups of
indicators of the territorial development of land use in the
coastal regions of China; the formation of a geodatabase
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of general indicators and the creation of a geodatabase of
integrated indicators of the territorial development of land
use in the coastal regions of China; creating a shapefile
and linking certain indicators by region.

2. Geoinformation analysis of generalizing and
integral indicator in the ArcMap module: visualization of
assessment data summarizing spatial, urban, investment
and environmental indicators of territorial development
of land use in the coastal regions of China; creation of
a set of layers of general indicators, development and
visualization of integrated indicators of the territorial
development of land use in the coastal regions of
China; development of a standardized scale of levels of
indicators of territorial development of land use in the
coastal regions of China; analysis of integral indicators
of the territorial development of land use in the coastal
regions of China by territorial characteristics.

3. Construction and modeling of a three-
dimensional scenario representation of the layers of
the system of territorial development of land use in
the coastal regions of China in the ArcScene software
module.

Thus, a scheme has been developed for the creation
and operation of geodatabases of indicators of the
territorial development of land use in the coastal regions
of China (Fig. 2), stages and information support for its
implementation as a component of the GIS application
technology have been identified.

The scheme for creating spatial information
for modeling and analyzing data on the territorial

Data on spatial, urban, investment and

environmental synthesis indicators of

the territorial development of land use
in the coastal regions of China

Systematization of indicators of
territorial development of land use in
coastal regions of China

A 4 A 4

Geodata of integrated indicators of
territorial development of land use in
coastal regions

Development of a shapefile for the
base of geographic information
modeling

—
S

Geodatabases of
generalizing
spatial, urban,
investment and
environmental
indicators

Processing in
ArcCatalog

GIS
geodatabases

I

Linking generalized and integrated
indicators by region

A 4
Spatial information on territorial
development of land use in coastal
regions of China

Fig. 2. Scheme for the creation and operation of geodatabases of indicators of territorial development

of land use in coastal regions of China
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development of land use in the coastal regions of China
is presented in the form of a set of interrelated operations
for the development and preparation of geodatabases of
indicators in the GIS software environment.

The system of geographic information support for the
territorial development of land use in the coastal region
of China, taking into account spatial, urban, investment
and environmental syn thesis data, is implemented
according to the following components:

1.  The use of software to develop a geographic
information system for the territorial development of
land use in the coastal regions of China.

2. Using the geodatabase of indicators of territorial
development of land use in the coastal regions of China to
create a set of layers of the geographic information system.

3. Analysis of generalized integral indicators of
the territorial development of land use in the coastal
regions of China, taking into account territorial and
legislative characteristics.

4. The choice of technology for assessing the
integral indicators of the territorial development of land
use in the coastal regions of China.
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5. Application of the GIS software module and the
technology of mathematical modeling of indicators of
territorial development of land use in the coastal regions
of China.

6. Creating process models and analysis of
indicators of the territorial development of land use in
the coastal regions of China.

7. Development of a set of layers of spatial, urban,
investment and environmental synthesis indicators.

8. Analysis and development of a layer of
integrated indicators of the territorial development of
land use in the coastal regions of China.

9. The use of the scale of influence of data from
modeling indicators of territorial development of land
use in the coastal regions of China.

10. Data visualization, presentation of the scene
of the geographic information system of territorial
development of land use in the coastal regions of
China.

The developed scheme for the implementation of
the GIS of the territorial development of land use in the
coastal regions of China is presented in Fig. 3.

Software definition

y

Legal framework and territorial
features of GIS support

Using geodatabases to develop a set of
GIS layers

v

Analysis of generalized integral
indicators

indicators of territorial development of
land use in coastal regions of China

Creating process models and analysis of

Yes

l

Development of a set of layers of
spatial, urban, investment and
environmental synthesis indicators

No

mathematical modeling

l

Analysis and development of a layer of
integrated indicators

Application of the scale of influence of
data modeling indicators

}

A 4

Models of forecasting changes
in indicators

|

Data visualization, presentation of the
scene of the geographic information
system of the territorial development of
land use in the coastal regions of China

Neural network methods

l

I

GIS of territorial development of land use in coastal
regions of China

Fig. 3. GIS implementation plan for the territorial development of land use in the

coastal regions of China
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The discussion of the results obtained consists in the The developed system of geoinformation support
proposed directions for the formation and implementation | for the territorial development of land use in the coastal
of the geographic information system of the territorial | regions of China allows us to build geoinformation
development of the coastal regions of China. It allows | maps of systemic spatial, urban, investment, and
you to create an information system for making informed | environmental factors. This makes it possible to build a
decisions on the use of land in the coastal regions of China. | three-dimensional geoinformation model for monitoring
In addition, the directions of the development and use of | the state of territorial development of land use in the
the geographic information system create a theoretical | coastal regions of China as an innovative tool for
basis for the instrumental support of the territorial | monitoring and making informed decisions in the system

development of the use of the coastal lands of China. of territorial development of land use in the coastal
Conclusions. Thus, on the basis of the presented | regions of China.
scheme for the implementation of the geographic The use of geographic information systems forms

information system for the territorial development of | quantitative and spatial support for increasing the
land use in the coastal regions of China, opportunities | efficiency of managing land and property complexes and
have been formed for conducting geographic information | increasing their investment attractiveness, taking into
modeling of generalizing spatial, urban, investment and | account the peculiarities of the development of coastal
environmental indicators. regions of China.
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