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Abstract

Normative and instructional documents serve to ensure the unity of urban policy by achieving
appropriate quantitative and qualitative indicators of development. Among the normative and
legal documents, a special place belongs to the Town Planning Code of the Russian Federation
and construction norms and rules (SNiP). The urban planning code regulates relations in the field
of settlement systems, urban planning of urban and rural settlements, environmental management
and environmental protection. In addition, it defines the competence of public authorities, the
rights and obligations of legal entities and individuals in the field of urban development, the role
of urban planning documentation and urban planning regulations in regulating the use of
territories. In other words, it addresses issues from all groups of normative documents at a
fundamental level. The land cadastral assessment of the territory is made within one calculation
three times: in the pre-planned and post-planned situation for the considered project variant and
for the optimal plan of functional zoning. The decision on the final design version is made by the
designer. The associated post-plan assessment is considered as a cadastral assessment and is
included in the city land cadastre system. A similar set of calculations can be performed repeatedly
during the development of the master plan as part of the iterative process of mutual coordination
of design solutions for subsystems functional zoning, road network and urban transport system,
system cultural-consumer services, engineering equipment, etc.
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Introduction

Directive information includes resolutions of the government of the Russian Federation, ministries
and departments. This information is intended to serve as guidance in nature. According to the nature
of the issues addressed in them, these documents are divided into the following groups:

1) documents regulating design parameters of town-planning decisions on separate stages of
designing (territorial complex schemes, master plans, building projects;

2) documents defining the order of construction and placement of civil and industrial facilities
(residential buildings, children's institutions, garages, etc.);

3) documents defining structure and the maintenance of separate types of projects on stages of
town-planning design, and also the order of their coordination and the statement;

4) documents on private matters (for example, on the demolition of residential buildings, land
allocation for various types of construction, sanitary standards for the design of industrial enterprises,
etc.).

Analytical information

Analytical information is the data characterizing the object of research-region (edge), part of the
region (edge), city, part of the city — in three main directions:

1) study of the object (natural conditions, engineering conditions, sanitary conditions, landscape
features, land, forest and water resources, minerals) — the study of features of the subsystem
"Environment”;

2) study of the economy of the object (development and placement of industrial and agricultural
production, residential and public buildings, transport and engineering structures) — study of the state
of the subsystem "Activity";

3) study of population and settlement (population, demographic structure, employment structure,
placement of resettlement sites, etc.) — the study of the laws of the subsystem "Population™.

During the survey of the object, not only its current situation is fixed, but also the trends of its
development in each of the directions are revealed [Verenich, 2015]. The quality of collection and
processing of analytical information largely determines the quality of urban planning forecast and
design.

Main part

The concept of optimality is based on the consideration of the city as an urban planning system that
combines industrial, residential, recreational and other zones and objects interacting in a single
territory. The optimal placement of urban construction can be set in two main ways: indication of the
uses of each site and the location of each projected object; definition for each district of socio-economic
assessments of the territory, which are used to describe the plan.

A significant disadvantage of the first method is that it fails to take into account the appearance of
new objects that are not provided by the previous stages of urban planning forecast.

In the second method of description, this disadvantage is absent, because there is no need to assign
a specific territory to a specific function of use — for setting the plan, aggregated estimates are enough.

In practice, two fundamentally different methods of determining the estimates of urban areas are
used: cost and rent-optimization [Qekaj-Thagi, 2015]. The estimates obtained by these methods have
different economic meanings and different applications.

In accordance with the first method, which has received the most widespread in the traditional
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urban planning forecast (integrated urban planning assessment of the territory — KGOT), the economic
assessment of urban areas is identified with the sum of past and future (projected) costs for the
development and preparation of these areas for construction. The method takes into account the costs,
damages and effects associated with the most important engineering-economic and socio-economic
factors that determine the socio-economic value of sites.

With the rent-optimization method (ROM), the value of the economic assessment is determined by
the amount of savings obtained from the development or (and) operation of the considered (estimated)
site compared to the least favorable (closing) site included in the land development plan [Chelysheva,
Verenich, 2010]. This method is based on the methodology of economic assessment of natural
resources. The use of this method in urban planning is not ubiquitous.

If the basis of the first method of evaluation is to determine the costs that you need to make for
development of the site, then the second — cost determination that you do not want to make (savings)
[Alkhasawneh, 2016]. In the first method, the worst sites that require the greatest costs for their
development receive the highest assessment, other things being equal, while in the second — the best
sites that require the least investment. The first method (CLT) involves determining the estimates of
each individual site, the second (ROM) — only on the basis of comparison of sites among themselves
[Arslan, Farkas, 2016].

The KGOT method allows to receive the sizes similar to standards of the capital investments (or
the reduced expenses) connected with various ways of development of sites. These estimates can be
used for aggregated calculations at all stages of urban planning forecast.

The estimates obtained at the ROM are designed to justify local urban planning decisions, increase
their socio-economic efficiency by creating special optimality criteria that ensure consideration of
citywide economic consequences when making decisions on the development and placement of
facilities, the use of individual sites. According to the type of socio-economic assessments of urban
areas, other indicators can be obtained that provide a flexible transfer of management information from
General urban planning decisions to private ones and thereby increase the socio-economic efficiency
of urban design and management at the local level.

The concept of integrated urban assessment of the territory (cost method) was developed By S. I.
Kabakova in the mid-70s of the twentieth century.

Rational use of urban areas allocated for housing, cultural, municipal and industrial construction is
inseparable from the efficiency of capital investments in urban planning.

In a comprehensive urban assessment of territories the comparative value of sites or areas of the
city is determined in two aspects:

— what actually costs the city the full development of areas of development taking into account all
types of costs, both past and future;

— what economic and social effect is achieved as a result of the exploitation of these territories.

Thus, urban lands are evaluated according to two complementary categories of indicators:
engineering-economic and calculated socio-economic [Karthi, Prabu, 2016].

Engineering and economic factors include:

7) preparation and engineering equipment of the territory;

8) demolition and relocation of objects located on the territory of the assessed objects;

9) withdrawal for building of natural-valuable lands.

Socio-economic factors include:

1) features of placement of sites in the city plan;

2) sanitary and hygienic characteristics of sites (measures related to the elimination of discomfort);

Jeffry B. Cater



Land law; natural resource law; environmental law; agrarian law 371

3) architectural, artistic and aesthetic characteristics.

The basis for the construction of a comprehensive urban assessment is the differentiation of the
city's territories by zones or other planning elements (microzones, subdistricts, etc.) [Wright, 2014].
These planning elements or zones are characterized by: stages of development of the city; architectural
and planning structure; system of main highways; the state of the housing stock and other types of
development; the level of engineering improvement, transport support, public services; natural factor.

Zones represent different qualitative value and relative uniformity within each structural unit, both
from the point of view of living facilities of the population, and under the conditions of placement of
new construction.

The method of complex urban planning assessment of the territory is aimed at determining the
global strategy of the city development, reflected by the scheme of functional zoning. The purpose of
ROM is to obtain local town-planning estimates, increase on their basis the socio-economic efficiency
of town-planning decisions by creating special optimality criteria that ensure consideration of citywide
economic consequences when making decisions on the placement of objects, the use of individual sites.

Urban areas differ in the degree of their social and economic preference for the placement of objects
for various purposes. In this case, often the best sites have advantages for the placement of objects of
many kinds. However, as the area of these most favorable territories is limited, their occupation for the
accommodation of some objects means that they cannot be used for the accommodation of others,
which are displaced to the worst lands. At the same time, the economic and social characteristics of the
displaced objects deteriorate to varying degrees, which leads to changes in the overall costs and living
conditions in the city as a whole. The aim of ROM, as noted by its authors, "is to create an optimal plan
for the placement of construction projects in the districts."

The optimal plan is the plan of placement of urban construction, the best in socio-economic terms,
not for one object or a group of objects, but for the city as a whole

Analysis of the optimal plan allows us to note an important feature of the formation of construction
costs. Different (in different areas or with different intensity) placement of each object is associated
with a change in two categories of costs [Cao, Ding, Fang, 2014]:

1. The given expenses for the placed object essentially depend on the area where it is placed and
on intensity of use of the territory.

2. Each option is associated with the withdrawal of different quality (or size, if the intensity of
development of the territory varies) sites from other possible land users, which are displaced to the
worst sites, where the cost of construction is higher.

Given the above, as part of the costs associated with the development of each site, there are two
components [Gunes, Kocak, Tahta, 2014]: costs for objects located within the site (direct costs);
additional costs for objects that could not be placed within the site due to its withdrawal for the
placement of the object in question and were placed on the worst sites (feedback costs or indirect costs).

The use of the indirect cost indicator provides an opportunity to obtain a criterion that provides a
choice for one object or area of the option that will be the best from a citywide point of view. This
indicator allows instead of a detailed, personalized description of the placement plan to limit the
establishment for each district of some economic indicator similar to the indicator of regulatory
efficiency. This indicator serves to convey information about the optimal plan and creates opportunities
for greater maneuvering, in particular, determining the location of new facilities or solving detailed
problems of urban management, and is called an economic assessment. Economic valuation
corresponds to the theory of land rent, in which the price of land is identified with the savings from the
use of the best plots compared to the worst. In addition, the formal calculation operation of determining
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the total costs also corresponds to the addition to the real construction and operating costs of the land
price [Zheng et al., 2015].

A special linear programming model can be used to determine the optimal plan for the use of the
city territory and the corresponding economic estimates of the territory. Linear programming, despite
some coarsening of the described phenomena, makes it possible to obtain simultaneously with the
optimal plan, the so-called dual estimates. Dual estimates are interpreted as peculiar prices of resources
and products.

Estimates have the properties of saving (or damage) from the use (or withdrawal) of resources. In
this case, such resources are urban land, estimates of which are obtained simultaneously with finding
the optimal plan.

The first main objective of economic (cadastral) valuation of real estate is to analyze the cost
structure for the creation and reproduction of land real estate, consisting of the entire system of urban
land, including engineering, transport, social and other components of infrastructure.

Based on this, the most important task is to assess not only the magnitude, but also the spatial and
functional distribution of the cost component of the cost of urban land real estate. An algorithm is
needed to find a reasonable answer to the question: at whose expense and how effectively the use and
development of individual territories and urban land real estate in General is carried out.

The second purpose of economic assessment is to determine the rental component of the value of
urban land for various purposes, i.e. the real or potential profit from their use.

Thus, the economic assessment of urban land allows you to create modern economic levers to
change the system of modern land use in the interests of optimizing the living conditions, work and
recreation of residents, more harmonious development of the city as a whole. To solve the problems of
optimization of financial and economic relations of the city-the owner of the land and all land users
cadastral valuation of urban land is of paramount importance.

Cadastral valuation of urban land includes three hierarchical levels of representation by the size of
the estimated elements:

1) The level of evaluation of land,;

2) The level of evaluation of quarters;

3) The level of territorial and economic zoning.

The creation of a system of cadastral valuation of urban land property is one of the most serious
problems. The law on land valuation and other laws necessary for the full functioning and development
of the city are still under development. Unified methodological approaches to cadastral valuation of
urban land and land plots have not yet been finalized.

The solution of the problem of cadastral valuation of urban land should be sought in the framework
of broader approaches, a comprehensive analysis of economic processes occurring in the city as a
whole.

The land policy of the city is closely connected with economic, ecological, town-planning and
social policy. Accordingly, the processes of creation and development of the urban land cadastre should
be coordinated with the system of description, evaluation and registration of all types of real estate, the
General plan of development of the city, the urban cadastre, all information systems that ensure the
management of the city. The system of cadastral valuation of urban land and territorial and economic
zoning should become an information and legal basis for cadastral and individual assessment of all
types of value of individual land plots in accordance with the purpose of assessment in all types of
market transactions with them, the creation and development of a full-fledged land market.

In accordance with the purposes of cadastral assessment of urban land property, the assessment is
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based on quarterly cadastral valuation, as the most convenient level to form the basis for the solution
of urban problems, both at the stage of town-planning forecast and manage efficient use of urban areas.
Cadastral valuation of urban areas has a clear sequence of basic valuation actions.

The second stage. Determination of the total costs of the city (direct and indirect) for the expanded
reproduction of urban land real estate, their territorial and functional distribution.

Stage 3. Analysis of local situations in the assessment of urban land real estate for individual parts
of urban areas and individual land plots, taking into account all urban, historical, architectural,
environmental and other constraints and determining their potential market value.

Stage 4. Preparation of the resulting local balances of costs and revenues from all types of land and
other payments for individual territories and lands of various functional purposes.

Stage 5. Identification of the possibility of improving the efficiency of the entire management
system of the city development.

Earlier it was noted that in urban planning and cadastral assessment of territories it is possible to
use a single methodological and model tools, and that land cadastral assessment can be obtained from
urban planning assessment by certain transformations.

This circumstance was used to develop the necessary methodological and instrumental tools based
on the results of the work. Modern SOFTWARE is focused on a wide range of tasks related to land
use, and include tools for working in two interrelated areas: design and urban planning and land
cadastre, in particular, tools for calculating urban planning and land cadastre estimates of the territory.
Other software systems are similarly oriented, and it is possible to say with a sufficient degree of
confidence that all of them are identical in terms of urban planning assessment (cost method).
Therefore, they are characterized by approximately the same set and structure of input and output
information.

Initial data for calculations

Since, as noted above, for urban planning and cadastral assessment uses a common conceptual and
model apparatus, and the composition of the primary source data for calculations are basically the same
source data that are used by designers in the development of functional zoning section within the
traditional technology.

1. The reference plan containing information on physical geography, the existing functional use
of the territory, the road network.

2. Cartographic and other data on engineering and geological characteristics of the territory.

3. Data on industrial enterprises and other places of employment, including such characteristics as
name, location on the plan, industry affiliation, number of employees.

4. Data for the urban environment: point sources of emissions, the ranges of indices of total
pollution and so on.

5. Data on the state of housing: types of housing, differentiated by density of housing stock,
number of storeys, period of construction, degree of wear.

6. Data on the public service system: location and capacity of shopping centers, fairs, markets.

7. Data on the system of gardening and recreation.

8. Data on historical and architectural monuments and zones.

9. Data on the urban transport system.

10.Employment structure and mobility structure of the population.

11.Task for the design of the master plan: development goals for the settlement period, the main
design parameters, the volume of housing construction, trade, business, production, approximate
territorial areas of possible placement, construction for the settlement period, etc.
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Data should not be limited to the urban area: they should include data on the immediate
environment of the city, the nearest settlements, recreation areas, agricultural land, etc. in Other words,
at this stage the city should be considered as an urban planning system.

As a base can be used maps M 1: 25000 and complementary maps M 1: 10000. For large cities,
maps of non-standard scales (M 1:20000) and plans of M 1:5000 may be technologically more
convenient.

Thus, any city for which the master plan was previously developed, has at its disposal all the
necessary data for the calculation of land cadastral valuation in the software and model complex.

For simplicity of process of management of development of the city the assessment is made on
administrative units (areas or districts). The results for each administrative unit include quarterly
assessment and territorial and economic zoning. The materials of territorial and economic zoning have
a visual character of the relief of values, where each interval has its own color, and the scale is selected
in such a way that there is a smooth transition from red tones through yellow, green, blue to purple
tones in accordance with the movement of the most valuable lands to the least valuable. The color relief
of cost corresponds to the analytical description of the relief of costs. It is also possible to represent the
corresponding analytical description of the monochrome image of the relief costs isolines. Sometimes
this representation helps in a more accurate assessment of the causes of differentiation of the consumer
value of the urban area. It should be noted that in the formation of land assessment in addition to the
territory under consideration, along with the Central administrative units are considered and remote
from the center (the addition is always specific) in order to include the full range of assessments (in
one embodiment, and the most valuable and less valuable areas).

An example of such a hardware-software complex can serve as a PC Land Use. The main elements
of the complex, representing the stages of work and at the same time the results, which have
independent value, are the following:

1) pre-planned urban planning and land cadastre assessment of the territory;

2) evaluation of the considered design variant of functional zoning of the territory (there may be
several such variants): calculation of the target function values is a task that is important for urban
planning;

3) post-planned town-planning and land-cadastral assessment of the territory for the considered
project variant of functional zoning of the territory;

4) optimization of the functional zoning plan of the territory: formation of the optimal plan by
software;

5) evaluation of the optimal functional zoning plan of the territory: calculation of the target
function;

6) post-plan urban planning and land cadastre assessment of the territory for the optimal plan of
functional zoning of the territory.

Conclusion

Thus, the land cadastral assessment of the territory is made within one calculation three times: in
the pre-planned and post-planned situation for the considered project variant and for the optimal plan
of functional zoning.

The decision on the final design version is made by the designer. The associated post-plan
assessment is considered as a cadastral assessment and is included in the city land cadastre system.

A similar set of calculations can be performed repeatedly during the development of the master
plan as part of the iterative process of mutual coordination of design solutions for subsystems functional
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zoning, road network and urban transport system, system cultural-consumer services, engineering
equipment, etc.

The best plan of functional zoning of the territory formed the settlement process, plays a special
role in the context of the problem of finding the best, most effective way to use site with limited demand
for volume of functions and competition for territory.

In essence, this problem finds its natural solution here, unattainable when considering each land
plot separately, when the determination of the best, most effective way of using the site is conducted
without taking into account the decisions taken at the same time with respect to other sites.

Any model underlying the software systems is an approximate, much simplified and rough
description of the urban situation. Therefore, it is necessary to check the results of calculations for
adequacy and bring the model into line with the real situation — calibration. The methodology of land
cadastral valuation based on urban planning assessment of the territory requires calibration according
to sales of land or according to sales of apartments and other types of real estate. In principle, for
calibration it is necessary to have two values of land value: maximum and minimum for the city. Is a
linear mapping of calculated values of the urban planning and assessment on these boundaries so that
the minimum town-planning evaluation corresponds to the maximum cadastral estimation and vice
versa. The minimum value of land value is determined by the amount of total previous investments in
engineering and transport infrastructure, evenly distributed over all urban areas. It can be obtained on
the basis of data available to the city services of operation of these systems, as well as other simple
methods. The maximum value can only be obtained from sales data. Since the reliability of sales data
always raises some doubts, it is desirable to rely not on one most expensive transaction, but on several.
In addition, it is necessary to have data in reference points, allowing to estimate the value of cost
allowances associated with the prestige and reputation of the city districts.
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AHHOTAIIUA

HopMaTuBHO-MeTOIMYECKHE JOKYMEHTBHI CO3/1aHbl /Il 00€CHEeYeHUs €IUHCTBA T'OPOICKOM
MOJINTUKU IIyTEM JOCTUKEHUSI COOTBETCTBYIOLINX KOJIMUYECTBEHHBIX M KaU€CTBEHHBIX MOKa3aTesen
pazButuga. Cpeau HOPMAaTUBHO-TIPABOBBIX JOKYMEHTOB 0CO0O€ MECTO  MPHUHAIJICKUT
I'panoctpoutensHomy koaekcy Poccuiickoit denepauuy U CTPOUTENIBHBIM HOPMaM M IpaBHIIaM
(CHull). I'pamocTpouTeabHBIN KOACKC PETYJIUPYET OTHOILIECHUS B OOJIACTH CHCTEM paCCEICHUS,
IPaJOCTPOUTEIBCTBA TOPOJCKUX M CEJIBCKUX ITOCEJIEHUM, IPUPOJONOIb30BAHUS M OXPaHBI
oKpyarwie cpensl. KpoMe TOro, oH omnpenenser KOMIETEHLUHUIO OpPraHOB T'OCYJApCTBEHHOMU
BJIACTH, MpaBa U O0S3aHHOCTH IOPUAMYECKUX U (PU3UUECKUX JIUIl B 0OJIACTH TPAJOCTPOUTENBCTBRA,
pOJIb TPaJOCTPOUTENBHOM JOKYMEHTAlMM M TPaJOCTPOUTEIBHBIX HOPM B PETYJIMPOBAHUU
UCIOJIb30BaHUs TeppuTopuid. [lpyrumu cioBamMHu, OH 3aTpardBaeT BOIPOCHI BCEX TPYIIII
HOPMATHUBHBIX JOKYMEHTOB Ha (yHIaMEHTaJIbHOM YpOBHE. 3eMeIbHO-KaJacTpoBas OIlIEHKa
TEPPUTOPUU NIPOU3BOAUTCS B paMKax OJHOIO pacdyeTa TPU pa3a: B 3apaHee CIUIAHUPOBAHHOW U
MTOCTIUIAHUPOBAHHOW CHUTyalUH JUIsl paCCMAaTPpUBAEMOr0 BapuaHTa IPOEKTa U I ONTHUMAaJIBHOIO
wiaHa (QYHKIUOHAJIBHOIO 30HHpOBaHMUsS. PemieHne 00 OKOHUYATENbHON BepcUM Au3aiiHa
npuHUMaeTcs au3aiiHepoM. COOTBETCTBYIOIIAs IOCIEIUIAHOBAs OLIEHKA PAacCMAaTpPUBAETCS Kak
KaJacTpoBasi OLIEHKA M BKJIIOUEHA B CUCTEMY IOPOJICKOT0 3eMeNIbHOro Kagactpa. [TonoGHbIi Habop
pacueToB MOXKET BBINOJHATHCSA MHOTOKPAaTHO MpHU pa3paboTKe IeHepalbHOro IIaHA KaK 4acTh
UTEPATUBHOIO Tpollecca B3aUMHOM KOOPAMHALMU TPOEKTHBIX PpEHIeHUH [UId MOJICUCTEM
(YHKIIMOHATIBHOTO 30HUPOBAHUS, IOPOKHON CETH U TOPOACKON TPAaHCIIOPTHON CHCTEMBI, CUCTEMBbI
KYJIbTYpHO-OBITOBOTO 00CTYKMBaHUs1, HHXEHEPHOT0 000PYAOBaHUS U T.JI.
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