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Abstract

As a prerequisite for the implementation of urban development projects is the inclusion of
urban planning activities in the territorial plans of economic and social development, the processes
of urban design and decision-making should be included in the overall continuous process of
"project — plan —implementation™. The process of making a town-planning decision is as follows:
"concept (forecast) — project-implementation programs"”. In this approach, the city is considered
as an element of the regional urban planning system (CSG), and the forecast of urban development
is only a stage in the regional forecast. Development of the project at the regional level with the
use of modern methods and means of computer-aided design and information support can be
carried out within 1,5-3 years. The stage of development of master plans at the level of program-
target and normative-target models can be completed within 2-3 years. Thus, the entire process
of urban planning forecast can be reduced to a five-year period, which is consistent with the
traditional order of preparation of planning and project documents. Every five years it is necessary
to repeat the whole cycle of development and adjustment of normative-target models with the
shift of the estimated period for the next five years and, if necessary, the revision of the program-
target model.
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Introduction

The researchers determined 6 basic principles of continuous urban planning forecast:

1. Unity and continuity of decision-making processes and management of their implementation.

2. Cyclical process.

3. A clear distinction between the control and managed systems.

4. Achieving a measure of diversity in the management system that is adequate to the diversity in
the managed system.

5. Removal of management functions from several spheres of decision-making and their
concentration in one.

6. Unity of information support of the system, the system of technical and economic indicators
and the regulatory framework.

The management system of urban territorial resources should provide two functions: ensuring
national interests; ensuring the interests of individual members of the society [Verenich, 2015].

New socio-political and economic conditions have formed a new system of governance, the main
characteristics of which are:

— abrupt transition from administrative-planned to market-based model;

— differentiation of functions and subjects of state and non-state management;

— development of processes of democratization of public relations;

— integration of Russia into the world information technology process;

— integration of political, social and economic processes.

Management of urban areas covers the entire spectrum of public relations - from social to
economic, legal, environmental and other types of management and should include: planning,
regulation, organization and control of land use.

The basis of the management system of urban areas are the object, subject, subject, purpose,
objectives and functions of management.

The object of management — all the territory within the city limits, differing in the nature of use,
legal status, as well as land plots that are not included in the land use (public land).

The subject of management is the processes of organizing the use of the territory, which within the
city territory ensure the implementation of the diversity of the needs of its residents.

The diversity of needs leads to a variety of uses of land to be managed. These methods include:

— implementation of the territorial organization of land use within the boundaries of land use,
individual plots (arrays), land (land management, planning, zoning, etc.);

— engineering support of the process of land use (engineering communications);

— establishment of the legal status of land (ownership, use, lease, restrictions, encumbrances);

— establishment of directions and types of land use (permitted use);

— introduction of economically and environmentally efficient land use technologies;

— analysis of the natural and economic condition of the land;

— other measures affecting the status and condition of the land.

The purpose of territory management is to Express the needs of society on the basis of the properties
of a particular land resource. In general, the purpose of land management is to create and ensure the
functioning of the system of land relations and land use, allowing the greatest extent to meet the needs
of society associated with the use of land.

The goal reflects the prospective state of territorial resources and the process of their use and is
planning the use of urban areas. Since urban land consists of territories with different legal status and
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belonging to different users, General rules are created to facilitate the management process and the
boundaries of the use of the territory are established.

In a particular time period, the goal may have a pronounced emphasis: social, economic,
environmental, or a combination of both. Until the mid-80s of the last century, the social aspect
prevailed in planning the development of the territories of cities and towns (the maximum possible
satisfaction of all the needs of residents was declared, often without establishing their sufficient
efficiency) [Chelysheva, Verenich, 2010]. At present, in the conditions of development of market
relations, including in relation to land real estate, there has been a reorientation to take into account the
economic aspect, that is, the achieving maximum economic effect, which often takes the form of
maximum cash receipts to the budget and cost recovery. However, without a social focus, the goal of
management can exacerbate the social situation. The modern goal of land management should be
oriented to the maximum economic effect while ensuring a guaranteed social and environmental level
[Mari et al., 2011].

The purpose of cadastral valuation of urban areas is not only to analyze the cost structure of the
creation and reproduction of land real estate, but also the real or potential profits from the use of urban
land. The achievement of this goal, which is enshrined in the integrated assessment of urban areas, and
represented not only by the numerical values of this assessment, but also by the corresponding
cartographic material displaying its spatial distribution, makes it possible to create modern economic
levers for changing the land use system in the interests of optimizing the living conditions, work and
leisure of residents, more harmonious development of the city as a whole.

Cadastral (economic) assessment provides a reasonable answer to the question: at whose expense
and how effectively is the use and development of individual territories and urban land real estate in
general.

The city as an urban planning system is a multi-level object of management, being on the one hand
an element of socio-economic and territorial-production systems at the national level, and on the other
hand being in the conditions of specific microeconomic processes and territorial planning conditions.
This feature of the city determines the methods of urban territorial resource management.

Main part

Indirect management plays the role of the regulatory framework regulating urban development,
and direct management is a real mechanism of influence on the distribution of urban land.

The complexity of the processes occurring in the urban planning system and their significant
uncertainty and ambiguity are reflected in the variety of methods of setting tasks and determining the
effectiveness of management decisions. Among the most common methods are: directory; analytical;
expert assessments; calculation and correlation; economic and mathematical modeling.

Each of these methods used in management decision-making has its advantages and disadvantages.
The use of the latest information technologies is one of the conditions for successful management of
the territory of the modern city, for the design, construction and operation of buildings, structures and
urban engineering infrastructure [Cavallin, Sterlacchini, Frigerio, Frigerio, 2011].

Planning the development of the city and its management is now simply unthinkable without a
modeling phase. Additional complexity, in addition to General growth, compact development,
connected with increased requirements to comfort of living, ecology, environmental protection,
preservation of the historical character and tradition of urban development in a particular region or city.
In the process of modeling, a prototype of new buildings is created, which in the future are designed to
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serve the interests of the city's population, business, tourism, etc.

Modeling of new objects and architectural complexes of urban development has traditionally been
performed on a sheet of paper or by creating models of buildings (usually made of foam), modeling the
landscape of the area-by all available means, from cardboard, foam and ending with the most ordinary
moss and twigs of plants. The creation of such layouts took a lot of effort and time. But times are
changing, there are new effective tools and technologies, such as GIS.

Until recently, two-dimensional spatial data were mainly used in geographic information systems
Now GIS allows you to work in the so-called 2.5-dimensional space, when the value of Z is attribute-
bound to a point (X, Y), often using digital terrain models. Designers are trying to move to the so-called
integrated photorealistic information environment, the formation of which we are now witnessing. Now
it is also possible to move to full-fledged three-dimensional data and, moreover, taking into account
the time parameter, to multidimensional operations of working with objects. No wonder recently a lot
of attention is paid to 3D technologies used in GIS, including ESRI products [Ikhile, Oyebande, 2007].

Three-dimensional computer representation of the area of construction significantly increases the
possibility of visual analysis in the study and management of the urban area, it allows:

— to perform photorealistic display of the study area and virtual movement on and above the terrain
model;

— to assess the possibilities of existing and options for the projected urban development and urban
landscape;

— to analyze design decisions, including compliance with the master plan of the city development;

— compile required thematic layers with embedded 3D objects;

— develop methods for preparing promising three-dimensional topological GIS data and models and
combining them with CAD data [Ikhile, Oyebande, 2007].

The 3D model gives a more complete view of the territory of the city than conventional maps and
plans, provides viewing of objects from any point of space (from a bird's eye view, from the surface of
the earth, from the window of any house, etc.), simplifies the processes of planning, control and
decision-making.

Already, one of the conditions for error — free construction of the building is the preliminary
construction of its projected three-dimensional model and three-dimensional models of the surrounding
building [Huff et al., 2002]. The three-dimensional model of the projected object helps the architect to
better understand himself and explain to the customer what he is going to build. The three-dimensional
model of the object helps the engineer to better work out the elements of building structures, perform
strength calculations of the building. It allows all specialists to better navigate the object under
construction.

Such three-dimensional models, integrating heterogeneous vector and raster data, allow you to
better assess the trends of development of the territory, help designers in planning the appearance of
buildings. They are useful to use in various fields of activity in a comprehensive assessment of the
current situation in the area of interest of the city or when it is redeveloped.

In addition, you can quickly analyze the options and details of the project, move buildings and
other elements of the project development area and through successive approximations to achieve the
desired result. At the same time, ArcGIS tools and the additional module 3D Analyst allow you to look
at the projected object both from the outside and from the inside, as well as see the view from the
Windows of the new building.

The big advantage of this approach is that the user does not work in the coordinate system of a
paper sheet, but in a real geographic system (even if local) [Liu et al., 2018]. In this case, the designer
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can evaluate his project comprehensively, without interruption from the urban environment, taking into
account existing and projected utilities, transport accessibility, with an assessment of the impact of
various sources of pollution, including noise, the environment, etc.

Currently, the terms "geotechnologies”, "geospatial technologies" are widely used. In recent years,
the term has become actively used in the field of territorial planning [Ménoiu et al., 2013]. In the present
work the term "Geotechnology" is used as describing the application of methods of spatial-temporal
analysis in the management system of territorial development and planning for the inventory and
assessment of facilities management, prognosis of their development in the context of the development
of the territory as a whole, and to develop optimal models of territorial organisation of socio-economic
systems. In fact, geotechnologies are typical examples of applied problems in the field of territorial
development management, implemented on the basis of the application of a complex of modern GIS
technology and relevant geodata. The list of such typical applied tasks was defined through the
functions of geographical support of territorial development management systems. The main means of
automated spatial and temporal analysis are technologies of geographic information systems (GIS-
technologies), which have received revolutionary development in the last 15 years [Hinojosa-Arango
etal., 2014].

Development of GIS as a basis for the introduction of geotechnologies in the management of
territorial development.

The development of GIS technology reflects the most important trends in the Informatization of
geography:

—the "industry" of geographical information (unification —and integration of methods of receiving,
processing, representation and information storage on the basis of GIS-technologies);

— standards for geographic information and its exchange are being created and implemented
(national and international spatial data infrastructures, a special Commission to the UN for the exchange
of geographic information has been established, active work has begun on development of national
spatial data infrastructures in 17 European countries, including Russia, Ukraine-has observer status so
far);

— geographic information has become a commodity and will (and can) be freely purchased over the
Internet (space imagery is already being purchased over the Internet, there is a broad discussion around
the global spatial data infrastructure, which describes the conceptual framework for data exchange at
the global level, ESRI has begun to talk about g.net -new architecture for distribution and use of GIS
information from distributed sources. This architecture is now known as a geographic network g.net).

Without applying for a systematic analysis of the subject area, we can note a number of trends in
the development of GIS, which determine the approaches to their further study:

1. Avalanche growth in the number of GIS projects implemented in various spheres of public life
and a corresponding increase in the number of publications. In this regard, specific GIS projects should
be considered and planned as interacting elements of heterogeneous software and technical
environment, closely related to other elements of the territorial management system. To do this, it is
necessary to formulate, adapting on the basis of appropriate standards, consistent and sufficiently
detailed "information images"” of the subject areas in which GIS technologies are implemented. An
analogy with the creation of regional ACS is quite appropriate here, when the level of their development
depended not so much on the perfection of the applied methods and means of control automation, as
on the level of knowledge of the regularities of relations between bodies and the object of management
in a particular region.

2. The transformation of GIS into a kind of"end-to-end " approach (in the form of a GIS function)
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within the entire information technology system. This reflects the processes of active integration of GIS
developments with telecommunications, remote sensing data, CAD and less active interaction with
expert systems technologies. The target base of integration is different types of applied problems of
territorial management [Vach, Holubec, Dlesk, 2018].

3. The development of GIS has moved from the pioneer phase to the maturity phase i.e. to the use
of specialists and commercialization. In this regard, it is planned to move from the assessment of the
possibilities of using GIS (often depending only on the financial capabilities of the consumer) to a
comprehensive analysis of the real need for their implementation at the level of individual regions In
recent years, the synergy of high technologies has been a breakthrough in the development of GIS,
associated with declared E. Turner neogeographer the approaches on the basis of geointerfaces
(geoportals, geoservices) such as Google Earth and Google Maps to provide synchronized concurrent
access to remote sensing data across a hierarchy of spatial scales [Bennour, Guettouche, 2018]. In
addition to the previously developed models of the territorial development management system, which
allows us to plan sustainable development through the justification of a set of management decisions,
we will formulate a definition of structural and geographical support, including, from our point of view,
the following blocks:

— geographical information (data on management objects considered as polystructural and
poliierarchic interacting at the elemental, component and complex levels of the organization territorial
geosystems arising in the process of interpenetration of society, nature and economy);

— theoretical and methodological basis (methods of spatial-temporal analysis and complex
evaluation of geoinformation, as well as its transformation into the form necessary for justification and
management decision-making);

— regulatory framework (regulated by the current legislation - from the law to the guidelines and
instructions-the prerogatives of the actions of organizational structures for the collection, processing,
storage, transformation, transfer and use of geodata);

— organizational and technological unit (organizations or their units receiving, transmitting,
transforming geographic information, and a set of software and hardware to obtain it).

The above definition should be considered as the first operational approximation to the solution of
the problem. The analysis of the works devoted to this problem shows that the subject area is in the
stage of formation and approaches to the definition of basic concepts should be creatively discussed.

In particular, a number of functions reflecting the list of tasks to be solved on the basis of the
application of geotechnologies can be distinguished in the constructive and geographical support of
SUTRAS and regional development programs:

— cartographic visualization of the results of the presentation of data on management objects (and
geodata in the broad sense of the term);

— system geoinformation mapping of the territory at all levels of its spatial organization;

— comprehensive geo-ecological, socio-ecological and geo-economic assessment of the state of the
territorial managements;

— functional zoning of the territory (for allocation of areas or objects of management homogeneous
according to the set criterion);

— creation and maintenance in the functional state of the information basis of the SUTRAS. Part of
the data collection unit, the SUTRA includes several types of organizational and activity systems
collecting initial data on objects of territorial administration:

— resource-environmental (accounting, state, use of various natural resources and production and
technological facilities, factors affecting them, including-8 types of normative approved cadastral and
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more than 90 different registry systems with a very significant spatial component);

— sanitary-hygienic (sanitary-epidemiological situation, especially dangerous infections as factors
of influence on health of the population, etc.);

— socio-economic, the organizational core of which are the regional divisions of the state statistics
Committee of Ukraine and various types of departmental statistical reporting

— administrative and territorial administration (including information systems and registers of the
tax service, law enforcement agencies, passport control, having developed network databases and data
banks);

—environmental monitoring (the state of natural environments, factors of anthropogenic impact on
the environment, emergency situations of technogenic-ecological and natural character, the state of
health of the population, etc.).

— developing of complex cross-sectoral programs of territorial socio-economic development (the
development experience of territorial development programmes by the Government of Crimea has
shown that in almost all of these projects on development of mineral-raw complex, recreational
complex, ecological monitoring, ecological network, etc. are the schemes of functional zoning of the
territories according to the specified characteristic, created GIS database on facilities capabilities and
limitations and its local use). Narrowly focused use of GIS in the land cadastre, agriculture in the
management of territorial development, allowed to improve the work in these areas, gave new
opportunities for monitoring and forecasting, reduced the percentage of errors in working with
cartographic materials.

Conclusion

Thus, as a prerequisite for the implementation of urban development projects is the inclusion of
urban planning activities in the territorial plans of economic and social development, the processes of
urban design and decision-making should be included in the overall continuous process of "project —
plan —implementation”. The application of geoinformation and WEB technologies to support decision-
making in various areas of management should be further considered. Visual cartographic form of
information presentation is convenient for state and territorial administration, on the one hand, and
useful for analysis of the market of goods and services, on the other.

References

1. Bennour T., Guettouche M.S. (2018) Design of Web-GIS of the major risks in Algeria and implementation with two
cartographic servers. International Journal of Geoinformatics, 14(2), pp. 67-75.

2. Cavallin A., Sterlacchini S., Frigerio |, Frigerio S. (2011) GIS techniques and decision support system to reduce landslide
risk: The case study of Corvara in Badia, Northern Italy. GeografiaFisica e DinamicaQuaternaria, 34(1), pp. 81-88.

3. Chelysheva O.V., Verenich 1.V. (2010) Problemy naznacheniya sudebnoi ekspertizy i otsenki ee rezul'tatov [Problems
of the appointment of a forensic examination and evaluation of its results]. Kriminalist" [Criminalist], 1(6), pp. 77-81.

4. Hinojosa-Arango et al. (2014). Using GIS methods to evaluate rhodolith and Sargassum beds as critical habitats for
commercially important marine species in Bahia Concepcion, B.C.S., México. Cryptogamie, Algologie, 35(1), pp. 49-
65. Available at: https://doi.org/10.7872/crya.v35.iss1.2014.49 [Accessed 14/12/2019].

5. Huff D.D. et al. (2002) A GIS/simulation framework for assessing change in water yield over large spatial scales.
Environmental Management, 29(2), pp. 164-181. Available at: https://doi.org/10.1007/s00267-0003-5 [Accessed
18/12/2019].

6. Ikhile C.1., Oyebande L. (2007) Application of GIS in land-use studies in the Osse-Ossiomo River basin, Nigeria. In:
IAHS-AISH Publication, pp. 245-251.

7. Liu G et al. (2018) Topological and dynamic complexity of rock masses based on GIS and complex networks. Physica
A: Statistical Mechanics and Its Applications, 512, pp. 1240-1248.

8. Manoiu V. et al. (2013) Using GIS techniques for assessing waste landfill placement suitability. Case study: Prahova

Joseph R. Carpie


https://doi.org/10.7872/crya.v35.iss1.2014.49
https://doi.org/10.1007/s00267-0003-5

Land law; natural resource law; environmental law; agrarian law 385

County, Romania. Geographia Technica, 18(2), pp. 47-56.

9. Mari R. et al. (2011). A GIS-based interactive web decision support system for planning wind farms in Tuscany (ltaly).
Renewable Energy, 36(2), pp. 754-763.

10. Verenich 1.V. (2015) Massovye besporyadki kak sostavnaya chast' prestuplenii ekstremistskoi napravlennosti [Mass
riots as an integral part of extremist crimes]. Kriminologiya: vchera, segodnya, zavtra [Criminology: yesterday, today,
tomorrow], 1(36), pp. 65-68.

Pa3paboTka npaBoBoii 6a3bl /151 pellieHUs CIOPHbIX BONMPOCOB NPH
(popMupoOBaHUYN KAa4eCTBEHHOI0 KOHTEHTA YAAJI€HHOT0 MOHUTOPHHI A

Kapnu /[:xo3ed P.

Kangunar Hayk, HOLIEHT,

Texnonornueckuit uHCTUTYT HbtO-/[3%€epcH,

NJ 07102, Coemunéunnie [lltater AMepuxu, Heroapk, Dr M.L.K. Jr. blvd., 323;
e-mail: carpie@foer.edu

AHHOTaU U

Heo0OxoauMbIM ycoBHEM pealin3aliy MPOEKTOB TOPOJICKOTO Pa3BUTHS SIBIIETCS BKIIOYCHHE
IrpaJiOCTPOUTEIIBHON JESATENBHOCTA B TEPPUTOPHUAIIBHBIE TUIAHBI SKOHOMUYECKOTO M COLMAIBHOTO
Pa3BUTHS, IOATOMY MPOIECCHI TOPOJICKOTO MTPOCKTUPOBAHUS M IPUHITHS PEIICHUIN TOJDKHBI OBITH
BKJTFOUEHBI B OOIIHMI HEMPEPHIBHBIN MPOIIECC «IIPOEKT — IJIaH — peann3anusy». [Iporecc mpuHsaTHA
IpaJoOCTPOUTENBHOTO PEIIEHUS! BBIMJSIAUT CIEAYIIUM 00pa3oM: KOHIeNus (MpOTHO3) —
IporpamMma peanusanuu npoekrta. [Ipy TakoM moaxolae ropoi paccMaTpUBACTCS Kak JJIEMEHT
PETUOHAIILHOW CUCTEMBI TOPOJICKOTO TJIaHUPOBAHMS, a TPOTHO3 PA3BUTHUS TOPOJIA ABISETCA JUIIb
ATAariOM B PETHOHAIBHOM TporHo3e. Pa3paboTka mpoekTa Ha PEruoHATILHOM YpPOBHE C
HCIIOJIb30BAHUEM COBPEMEHHBIX METOJOB U CPEACTB aBTOMATU3UPOBAHHOI'O IPOEKTUPOBAHUS U
MH(OPMAIIMOHHOTO 00eCIIeYeHUsI MOXKET OCYIIECTBIIATHCS B TEUEHUE TOTYTOpa — TpexX JeT. DTall
pa3pabOTKM TEHEpalIbHBIX IUIAHOB HA YPOBHE MPOTPAMMHO-IICJIEBBIX U HOPMATHUBHO-IIENIEBBIX
MOJIeJIe MOXKET OBITh 3aBepIieH B TEUCHHE NBYX — TpeX JieT. Takum o0pa3oM, BeCh MPOIECC
rpajilOCTPOUTEIIBHOTO MPOTHO3UPOBAHUSA MOXKHO COKPAaTUTh [0 NSATWIECTHETO NEpUoAa, YTO
COIJIacyeTcsi ¢ TPAAULMOHHBIM MOPSAJKOM IMOArOTOBKH IUIAHOBOM M MPOEKTHOW JTOKYMEHTALIUH.
Kaxxnpie nsaTh €T HE0OXO0IMMO TTOBTOPSITH BECH ITUKII Pa3padOTKU U KOPPEKTUPOBKH HOPMATHBHO-
LIEJIEBBIX MOJEJIEH CO CMEIIEHWEM pAacYeTHOro IMEepHoJia Ha CIEAyIOIHUe MSITh JIET U IpHU
HE00XOIUMOCTH TIEPECMOTPOM MPOTPAMMHO-IIEIEBON MOJIEITH.
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