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ABSTRACT:

The development of the economy and society in
modern conditions is inextricably linked with the
urgent problem of ensuring the sustainability of the

RESUMO:

O desenvolvimento da economia e da sociedade em
condicdes modernas esta indissociavelmente ligado ao
problema urgente de garantir a sustentabilidade do

development of the territories, one of the mandatory
conditions of which is monitoring changes under the
influence of natural and man-made factors. Mining is
impossible without the use of land surface, as well as
transport infrastructure, which realizes and
accompanies in time and space the transportation of
traditional geo-resources. In this regard, one of the
most important rights of a subsoil user is his right to
a land plot, in the depths of which and on the surface
the extraction of geo-resources is carried out.
Keywords: Geoinformation analysis, land plots,
roadside service objects

desenvolvimento dos territérios, uma das condicoes
obrigatdrias das quais € monitorar mudancas sob a
influéncia de fatores naturais e causados pelo homem.
A mineracdo € impossivel sem o uso da superficie
terrestre, bem como a infra-estrutura de transporte,
que realiza e acompanha no tempo e no espago o
transporte de geo-recursos tradicionais. A este
respeito, um dos direitos mais importantes de um
usuario do subsolo é seu direito a um terreno, nas
profundezas e na superficie, a extracdo de recursos
geograficos é realizada.

Palavras chiave: Anadlise de geoinformacao, lotes de
terra, instalacdes de servico rodoviario

1. Introduction

The lasting value that society and the state have is land, it occupies a unique and key
position in the social and economic life of society. Solving the issues of sustainability of the
development of territories, including the transport infrastructure in its composition, has
always been relevant for any state interested in developing its own economy, Through road
and freight transport, transportation is carried out, including traditional geo-resources, as
well as the main passenger and goods turnover, which directly affects the country's socio-
economic development. This is especially important for the Russian Federation (RF), as for
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the largest country in the world.

As of 01.01.2017, the area of the Russian territory is 17 125 191 square meters. km, and
the population - 146.8 million people. Thus, the actual issue is the design and development
of a road network for communication between settlements and production zones of deposits,
often distant from each other for significant distances. In addition, the transportation of
cargo, including geo-resources, directly affects industrial production, construction industry,
trade, agriculture, recreation and tourism both in the territory of individual regions and the
economic situation of the country as a whole. At the same time, there is a stimulating state
policy aimed at the development of remote prospective territories with high resource
potential by subsoil users [1]. In this regard, it is necessary to create a developed transport
infrastructure and the country's road network not only within the boundaries of settlements,
but also outside it [2]

In connection with the annual increase in traffic and the increase in the carrying capacity
and speed characteristics of road transport, the organization of roads with high speed and
throughput capacity, as well as the organization of territories for the accumulation, storage,
sorting and analysis of goods in the form of so-called logistics centers LC).

The purpose of this study is to develop ways to justify the choice of land plots with the use
of remote sensing data (RS) and geoinformation systems (GIS) with the possibility of further
development of the subsoil use territory from the creation of roadside facilities to the
regional level. The proposed methodology is universal for all constituent entities of the
Russian Federation, since it is based on an analysis of the regulatory framework of the
Russian Federation regulating the organization of land management in Russia, and also
covers the issues of the road sector. In addition, as part of the ongoing development of GIS
capabilities for design and land management, not only in Russia but also in other developed
countries, it is expected that the developed methodology will be useful to other states that
have a large flow of transport and cargo and use the basics of geoinformation analysis of the
territory for forecasting its integrated development.

So according to the data of Valiev V.Kh., Blazhenkova N.M. [3], for today roadside service in
Russia is at a stage of becoming. In this regard, it is necessary to pay special attention to
the analysis of the two existing effective and most promising roadside service systems in the
world - European and North American. For example, today in Germany there are more than
3.8 thousand specialized parking areas for trucks, which is more than 20 times higher than
the similar Russian indicator. And the total length of roads in Germany is about 260
thousand kilometers, with an average density of about 700 kilometers per thousand square
kilometers of the country. In Russia, these figures are 1396 thousand kilometers, which is
5.4 times the value of the length of roads in Germany. A total of about 3,500 public catering
facilities, a little more than 500 campsites and motels, and nearly 4,000 petrol stations (gas
stations) have been opened on the federal Russian roads. In connection with such a backlog
of transport infrastructure in Russia in comparison with European countries, the issue of
development and design of roadside service facilities of various directions - from parking for
rest and catering to specialized parking for trucks and filling stations becomes topical. In
addition, there is a need to create a LC in the country, for understanding which should
consider the problems and trends in the transport and distribution of commodity flows,
appeared in the 60-90 years of the twentieth century in the United States (USA) and
Europe. Such tendencies include:

- excessive congestion of roads, primarily in the cities and an increase in the volume of
freight road transport;

- lack of warehouse space in the vicinity of large cities;

- lack of port capacities and the need to build additional cargo handling and storage
facilities, both in the ports themselves and in the territories located within the country;

- initiatives on national railways, which allowed to reduce the market share of rail freight.

The above tendencies should be considered for the development of the logistics market, not
only to participants, but also to authorities at various levels: from local to state. Since it is
the authorities of many states that are interested in supporting small and medium-sized



enterprises as much as in the need to solve social problems.

Currently roadside maintenance is not sufficiently developed not only in the Tyumen region,
but also in Russia as a whole. The need for roadside services and facilities is conditioned not
only by the satisfaction of the needs of the immediate participants of the movement, but
also by the prospect of investing entrepreneurs in the development of the territory of subsoil
use.

It should be noted that the extraction and subsequent transportation of geo-resources is
regulated not only by the developed regulatory legal acts and regulations that control the
use of land resources in the Far North, but also by new technological solutions ensuring the
implementation of criteria for land use efficiency and minimizing the area mastered land [4].

The research facility is located on the territory of Tobolsk district of the Tyumen region, the
length of the federal highway P-404 is 952 km, including 156 km along the Tobolsk district.
Within the borders of the Tobolsk district, the federal road starts at 154 km and stretches for
310 km. However, despite the importance of the existence of this route, including for the
transportation of traditional geo-resources, it is necessary to note the shortcomings of the
roadside infrastructure of the subsoil use region, they include:

- non-uniformity of location of roadside objects along the motorway;
-concrete range of services;
-the lack of a thoughtful concept and uniform standards of work, low level of service.

The number of existing road service facilities (ODS) of various types on the road is 132 with
an average distance between them of 20 km, given that there are both oversaturated areas
where there is too frequent contiguity to the road, and road sections in insufficient provided
by one or another type of SLM, or not provided at all. Having familiarized with the list of
existing SLMs, it can be noted that the largest number of facilities are located near the city
of Tobolsk.

2. Methodology

To select the location of the land for the purpose of further design of the SLM, a fragment of
the federal road P-404 was identified in the territory of the Nadzyn rural settlement between
303 and 304 km. From 300 to 311 km the federal highway has a single SLM - a gas station.
This site was transferred by the federal road agency Rosavtodor to the operational
management of the federal state institution Uralupravtodor.

When choosing the land for the construction of SLM, it is necessary to take into account the
conditions for ensuring road safety, construction and environmental standards.

A preliminary analysis of the study area revealed the following:

- the territory adjacent to the federal road refers to the lands of the forest fund;

- in 6 km there is a reserve of regional importance "Tobolsk mainland”;

-The road connects the regional center with the Uvat and other oil fields;

- complete absence of any specialized parking for trucks;

-the nearest logistic center "Tobol-logistics" is located in the regional center of Tyumen;

- to the federal road are adjacent to local roads with hard surface: eastward to the village of
Ingair (1.5 km), and in the western - to the villages of Nadca and Pena (11 km);

- The Sverdlovsk railway runs parallel to the federal highway, in the village of Ingair there is
a station with the same name;

- there are no stopping points for bus passengers on this section of the route.

Based on this analysis, it can be assumed that the location of the object of roadside service
on this site is promising, including for the development of the adjacent territory of subsoil
use and for transportation of traditional geo-resources.

Figure 1 shows a fragment of the federal highway on the territory of the Nadzyn rural
settlement.



Fig. 1
Fragment of the federal highway on the territory of the Nadzyn rural settlement
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Esri space images and the official website of the Federal Service of State Registration,
Cadastre and Cartography (Rosreestr) were used to familiarize themselves with the
landscape of the territory. Currently, remote sensing data of the Earth, including space
images, are becoming public: more and more organizations are using them in their
activities, as this contributes to the efficiency and speed of solving a humber of large-scale
tasks. GIS-technologies are widely used, providing users of virtually all spheres of activity
with colossal opportunities for analyzing spatial data and creating cartographic materials [5].
In order to justify the choice of land for the design of roadside service facilities, including
when implementing and developing the transport of traditional geo-resources, it is advisable
to follow the algorithm for comparative analysis of land plot criteria (Figure 2).

Fig. 2
Algorithm of comparative analysis of land plots for location of roadside service objects
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When choosing a site for the construction of roadside facilities, it is necessary to take into
account the safety standards for road traffic, construction and environmental protection, as
well as:

- The category of road, the size of travel, traffic;

- the possibility of finding a roadside service on the side of the federal highway;
- features of the terrain, climatic characteristics of the area;

- the possibility of supplying engineering infrastructures;

- prospects for development of the adjacent territory;

- the need to create contiguity to the road.

The order of issuance of permits for the placement of service facilities and utilities in the
right-of-way and roadside areas of public roads of federal significance includes procedures
for selecting a land plot, agreeing on boundaries, preparing project documentation,
obtaining a building permit, erecting an object and obtaining permission to enter object in
operation.

The preparation of project documentation is closely related to the organization and conduct
of cadastral work on the territory of the land plot included in the list of cadastral engineer
services. It should be noted that the application of GIS databases in the field of
cartographic-geodetic and cadastral activities of the cadastral engineer allows timely
obtaining accurate, reliable and up-to-date data [6].

The coordination of the design documentation is carried out only after preliminary
consideration of the document in Rosavtodor. To send documents to Rosavtodor, it is
necessary to submit for technical approval in four copies the technical plan of the site with
the object put on it and the drawings of this object submitted by the applicant on the scale:

-1: 500 in the design of roadside infrastructure facilities within the allotment and roadside
lanes of federal highways;

-1: 1000 when placing engineering communications along highways [7].

If Rosavtodor receives a positive preliminary approval, the Federal State Institution sends a
task for the development of a working project, with a negative response - a refusal to locate
the facility.

According to [8], "the road includes land plots within the boundaries of the right-of-way and
the structural elements located on or under them (roadway, road surface and the like) and
road structures, which are its technological part, protective road structures, artificial road



facilities, facilities for road construction. In this regard, objects of roadside service and
maintenance should be located within the boundaries of the roadway ".

At the same time, the "road right-of-way" refers to land plots, regardless of the land
category, designed to accommodate the structural elements of the highway, road structures
and on which the road service facilities are located "[9].

Within the roadside lanes of highways of federal importance, a special regime for the use of
land plots is established in order to ensure road safety requirements, as well as normal
conditions for the maintenance of such roads [10].

Depending on the class and category of highways of federal significance, the width of each
roadside strip is established from the border of the right-of-way for such highways within the
range of 50 to 150 m.

SLMs include buildings, structures, structures, other facilities intended for servicing road
users along the way (including gas stations, bus stations, bus stations, hotels, camping
sites, motels, public catering points, service stations, similar facilities, and also necessary for
their functioning places of rest and parking of vehicles) [11]. Table 1 clearly shows the
classes and categories of the road, the types of ODS, the maximum distance to be regulated
between these objects [12-14].

Table 1
Minimally necessary requirements for the security of motor roads ODS

Class, road category Type of road service facilities Distance, km

Motorway (IA) Motel (camping) 250
High-speed road (IB)

Non-speed road (IB) 1. Catering station 100

2. Gas station (washing and trading 100
enterprise)

3. Service station 100

4. Rest area 50
Non-speed road (II), (III) 1. Catering station 100

2. Gas station (washing and trading 100

enterprise)

3. Service station 100
4. Rest area 50
Non-speed road (IV) 1. Catering station 150
2. Gas station (and trading enterprise) 150
3. Service station 150
4. Rest area 75

Road (V) 1. Catering station 300



2. Gas station (and trading enterprise) 300

The placement and size of the SLM depend on the intensity and composition of the
movement; degree of economic development of the area of the road; travel zones; the
average speed of movement on the route, the nature of the functions of structures, their
attractiveness, therefore, profitability.

For acquaintance with the landscape of the territory under study, ERS data are widely used
in practice. Based on the integration of web technologies and GIS, such a segment of
geoinformatics, as geoinformation online services, develops and geoportals [15, p. 169]. An
example of a publicly available geo-information online service is the Public Cadastre Map,
which is placed on the official website of the Federal Service for State Registration, Cadastre
and Cartography (Rosreestr) [16].

Information support for the real estate cadastre in Russia is realized through various means
of automation of data flows and is formed in the form of databases and registers. Similarly,
foreign cadastre information systems are provided, for example, the Joint Information
System (JIS) (Croatia), which acts as a unique land cadastre and cadastral information
systems [17].

The implementation of the software module ensures the high quality of document
management, including the electronic interaction of specialists with Rosreestr, which is the
most significant for the adoption of new laws and regulations [18, p. 3-11].

In addition, the process of using electronic public services is more convenient to implement
based on the creation of a single personal user's cabinet, which will lead to an increase in
the proportion of citizens receiving services electronically [19-21], with the experience of
countries with highly developed real estate registration and registration systems protection
of registration data [22-24].

It should be noted that modern GIS are effective in all areas where the accounting and
management of the territory, including the fields and objects located on it, is carried out.
These are practically all directions of the activity of the management bodies and
administrations: transport, engineering communications, business development, emergency
management, law enforcement and security, land and real estate management,
demography, health care, ecology, etc. [25-26]

Scientists [27-34] estimated that most of the information (in different sources, values from
60% to 90% occur), which a person encounters in his life, has a territorial reference.
Therefore, GIS can be used practically in any sphere of human labor activity.

Conceptual design solutions for improving the use of the information system data comply
with international and Russian standards [35-37]. Thus, GIS is regulated by a large number
of regulatory documents.

3. Results

Figure 3 shows a fragment of a space image of 303 km of the federal road. The study of a
fragment of the federal highway allows us to distinguish two areas with distinct forest cover,
as evidenced by light areas (grassy planking) among dark areas of thickly sprouted trees.
When visual interpretation of the image in these areas, the heads of lonely standing and
standing in small groups (4-7 trunks) of trees. One of the sites is proposed to be located at
the intersection of a local road to 304 km of the federal highway. The second section is
proposed to be located on 303 km of the federal road on the left. Table 2 shows the
indicators for analyzing the choice of land for the purpose of building an SLM, including in
the organization and development of transportation of traditional geo-resources.

Fig. 3
Space image of the federal road section
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Table 2

Comparative characteristics of the selected areas

The plot N°1

304 km, at the intersection of
roads, in the border of the
roadside strip

More than 75%

Forest lands

State property

Direct proximity to 10kV
transmission lines

Yes

3,5 km from the Big Ingair river

No

The plot N92

303 km, the nearest junction /
intersection of roads in more than 1.5
km, in the border of the roadside strip

Less than 50%

Forest lands

State property

The distance to the nearest power line
and communication lines is 1.5 km

Yes

4,5 km from the Big Ingair river

No



The regional center is 66 km away. The regional center is 65 km away.

Proximity to human 11 km from the villages of Nizhne | 12 km from the villages of Nizhne

settlements Aremzane, Nadca, Pefia and 1.5 Aremzane, Nadca, Pefia and 1.5 km to
km to Ingair village Ingair village

Specially Protected 4 km from the regional reserve 5 km from the regional reserve «Tobolsk

Natural Territories «Tobolsk mainland» mainland»

Based on the data in Table 2, it can be seen that both sections are located approximately
one distance from the district center, while there is no possibility of flooding in the territory
of the two options, i.e. the probability of emergencies is excluded. Both plots are state-
owned, which greatly simplifies the construction of a SLM in the territory.

The planned area of the land plot will be up to 1 hectare, which will allow it to be located
within the borders of the roadside strip. Thus, after evaluating the possibilities of the two
sites, the option of placing the SLM in the territory of the land plot was considered. 2. The
selected site enters the roadside and will be adjacent to the federal road P-404, which
belongs to the second category and has two lanes with an average traffic of 8662 passing
cars per day. The road has a roadway of 7.5 m, on both sides of the roadway the roadside is
3.75 m wide, the roadway and the roadside make up an earthen canal 15 m wide. On both
sides of the roadbed there is a 25 m stretch to one side. The roadside strip is 100 m on each
side after the right-of-way.

There is a possibility of gradual development of the land plot, i.e. the priority of the
construction of roadside service facilities to attract investors.

In the long term, the project for the organization of a land plot and placement of roadside
service facilities (ODS) on it can be developed in computer-aided design or GIS.

In this paper, the sequence of actions for justifying the choice of a land plot is presented.
The advantage of this study is the procedure for justifying the choice of land - taking into
account the terrain, terrain, infrastructure of the territory for the future object of roadside
service.

Usually the risks of such projects are related to the insufficient flow of clients and their
solvency. However, in the section of the federal highway Tyumen-Khanty-Mansiysk at 303
km, the lack of high-quality roadside service, high business activity and incomes of the
population created favorable conditions for the deployment of roadside service, and the size
of the land plot and the availability of a number of railways and available communications
make it possible to use this territory for the location of the LC or the branch "Tobol-logistics".

4. Conclusions

The object of the research was a land plot allocated for the construction of a roadside
service facility on the territory of subsoil use. The advantage of this study is:

-complete study of information on land plots and transport infrastructure of the territory of
extraction of geo-resources;

-analysis of the received information using remote sensing data and GIS technologies;
- presentation of the algorithm for comparative analysis of land plots;

- development of criteria for assessing the choice of land plots, taking into account the
specifics of the construction of the planned facility;

- justification of the choice of land plots with the help of GIS, for the creation of roadside
facilities for servicing the transport infrastructure of the subsoil use territory, taking into
account the conditions of the terrain, the relief, with the possibility of its further
development to a regional level LC.

The obtained results of studies on the justification of the choice of the land plot made it
possible to draw conclusions and give the first recommendations on the organization and
development of the territory of subsoil use and transportation of traditional geo-resources in



the territory of the Tyumen region.
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