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GEODESY AND MINE SURVEY

-

MAPPING SUPPORT OF ENGINEERING AND GEODESIC WORKS
IN A MOUNTAINOUS AREA SUBJECT TO THE SECTION PLANE

Dinara A. Abzhaparova
Osh State University, 714000, Kyrgyzstan, Osh, 31 Lenin St., Associate Professor,
phone: (996-03-222)5-45-65, e-mail: 0777859505@mail.ru

Boris T. Mazurov

Siberian State University of Geosystems and Technologies, 630108, Russia, Novosibirsk,
10 Plakhotnogo St., Dr. Sc., Professor, Department Physical Geodesy and Remote Sensing,
phone: (383)343-29-11, e-mail: btmazurov@mail.ru

From the point of view of mathematical support in a variety of geodetic projections, noted the
overwhelming predominance of the projections obtained on the basis of the theory of conformal
mappings of surfaces. Assessment of the geodetic projections’ merits takes into account their
accuracy, computation ease and the magnitude of the distortion of the ellipsoid metric elements
displayed on a plane. For carrying out geodetic and topographical surveys, engineering surveys,
construction and operation of buildings and structures, land surveying, cadastre and the
implementation of other special works it is necessary to ensure the production of more accurate
coordinates.

This article gives the results calculations experiments comparing several geodetic projections.
For a scale of 1 : 1 000 000 was studied linear distortion when using a transverse cylindrical
projection Gauss-Kriiger, UTM, Lambert conical, Gauss stereographic. Similar calculations were
performed for larger scales of 1 : 50 000 and larger. Best in the sense of magnitude of linear
distortions were determined by the local transverse cylindrical and Gauss stereographic. The
necessity for projection on the section plane to mountainous areas was confirmed. There were given
the recommendations on choosing the optimal special geodetic projection.

Key words: engineering and geodetic works, special geodetic projection, linear distortion,
mountainous terrain.

REFERENCES

1. Kirasovskij, F. N. (1942). Rukovodstvo po vysshej geodezii: Ch. 1l [Manual of higher
geodesy: Part 11]. Moscow: Geodezizdat [in Russian].

2. Mazurov, B. T., Nikolaeva, O. N., & Romashova, L. A. (2012a). Integrated
environmental maps as a tool to study the dynamics of the environmental situation industrial center.
Izvestija vuzov. Geodeziya i aerofotos”emka [lzvestija Vuzov. Geodesy and Aerophotography], 2-
1/S, 88-95 [in Russian].

3. Mazurov, B. T., Nikolaeva, O. N., & Romashova, L. A. (2012b). Improving the
information base for a regional GIS (RGIS) inventory and mapping of resources. lzvestija vuzov.
Geodeziya i aerofotos"emka [lzvestija Vuzov. Geodesy and Aerophotography], 2-1/S, 130-135 [in
Russian].

4. Panzhin, A. A., Sashurin, A. D., Panzhina, N. A., & Mazurov, B. T. (2016). Geodesic
support of geodynamic monitoring of objects of subsurface use. Vestnik SSGA [Vestnik SSGA],
4(36), 26-29 [in Russian].

5. Mazurov, B. T., Pankrushin, V. K., & Seredovich, V. A. (2004). Mathematical modeling
and identification of the stress-deformed state of geodynamic systems in the aspect of forecast of
natural and technogenic catastrophes. Vestnik SGUGIT [Vestnik SSUGT], 9, 30-35 [in Russian].


mailto:btmazurov@mail.ru

6. Gauss, K. F. (1958). Izbrannye geodezicheskie sochinenija: T. 1. [Selected geodetic
works: Vol. 1]. G. V. Bagratuni (Ed.). Moscow: Geodizdat [in Russian].

7. Krueger, L. (1912). Konforme Abbildung des Erdellipsoids in der Ebene, New Series 52.
Potsdam: Royal Prussian Geodetic Institute. doi: 10.2312/GFZ.b103-krueger28.

8. Bugayevskiy, M., & Snyder, J. P. (1995). Map Projections: A Reference Manual.
London: Taylor & Francis. Retrived from http://www.worldcat.org/oclc/31737484.

9. Morozov, V. P. (1979). Kurs sferoidicheskoj geodezii [Course sparodically geodesy].
Moscow: Nedra [in Russian].

10. Code of Practice. (2013). CP 47.13330.2012. Engineering surveys for construction. Basic
provisions. Updated version of CNaR 11-02-96. Intr. 07.01.2013. Moscow: Minregion of Russia.
Retrieved from ConsultantPlus online database [in Russian].

11. Poshivajlo, Ja. G., Chahlova, A. P., & Ustavich G. A. (2013). Create topographic
information system for the purpose of designing engineering structures in the mountains. Geodezija
i kartografija [Geodesy and Cartography], 3, 17-21 [in Russian].

12. Ustavich, G. A., Chahlova, A. P., & Poshivajlo, Ja. G. (2015). The Creation of
engineering topographic plans for design objects in the highlands. Izvestija vuzov. Geodeziya i
aerofotos"emka [lzvestija Vuzov. Geodesy and Aerophotography], 5, 183-188 [in Russian].

13. Ustavich, G. A. (2006). The need for the creation of topographic maps of scale 1:250,
1:200 and 1:100. Geodezija i kartografija [Geodesy and Cartography], 3, 25-28 [in Russian].

14. Zenin, V. N. (1968). The question of the choice of geodesic the projection to geodetic
engineering works. lzvestija vuzov. Geodeziya i aerofotos"emka [lzvestija Vuzov. Geodesy and
Aerophotography], 6, 23-29 [in Russian].

15. Vinogradov, A. V. (2010). Improving the accuracy of the calculation of land area to built-
up areas. Geodezija i kartografija [Geodesy and Cartography], 9, 10-13 [in Russian].

16. Lambert, J. H. (1772). Beytragezum Gebrauche der Mathematik und der en
Anwendunglll: Part VI, Anmerkungen und ZusatzezurEntwerfung der Land-und Himmelscharten
(pp. 105-199). Retrived from http://books.google.com/books?id=sf82AAAAMAAJ.

17. Gauss, C. F. (1903). Carl Friedrich Gauss Werke: Vol. 9. Ges. Wiss., Gottingen.

18. Basic provisions for the creation and updating of topographic map scales 1 : 10 000,
1:25000, 1:50 000, 1: 100 000, 1 : 200 000, 1 : 500 000, 1 : 1 000 000. (1984). Moscow: RIO
VTS [in Russian].

19. Basic provisions for the creation of topographic plans of scales 1 : 5000, 1 : 2000, 1 : 1 000,
1:500. (1979). Moscow: GUGK [in Russian].

20. Instruction on topographic surveys in scale 1 : 10 000-1 : 25 000. (1978). Moscow:
Nedra [in Russian].

21. Instruction on topographic surveys in scale 1 : 5 000-1 : 500. (1982). Moscow: Nedra [in
Russian].

22. Zenin, V. N. (1970). The development of special geodetic projected engineering and
urban surveying. Extended abstract of candidate’s thesis. Moscow [in Russian].

23. Abzhaparova, D. A. (2014). Mathematical processing of geodetic engineering networks in
the stereographic projection of the Gauss. Vestnik SSGA [Vestnik SSGA], 2(26), 27-32 [in Russian].

24. Abzhaparova, D. A. (2016). Processing of special geodetic networks in the projection of
the section plane (on the example of Kirov reservoir in the Kyrgyz Republic). Vestnik SGUGIT
[Vestnik SSUGT], 2(34), 14-23 [in Russian].

25. Abzhaparova, D. A. (2016). The development of a special variant of the projection
Gauss — Kruger engineering for urban geodetic works in the Republic of Kyrgyzstan. Vestnik
SGUGIT [Vestnik SSUGT], 3(35), 27-34 [in Russian].

Received 15.03.2017

© D. A. Abzhaparova, B. T. Mazurov, 2017


http://www.worldcat/
http://books.google.com/books?id=sf82AAAAMAAJ

ANALYSIS OF THE DEFORMATIONS OF THE GROUND SURFACE
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For rational subsoil use on underground gas storage (UGS) geodynamic polygons are created.
On these ranges, repeated geodetic (ground-based and satellite) observations of deformations of the
earth's surface are carried out.

Stepnovskoe UGS has conducted 4 cycles of repeated observations, corresponding to the
operation regime (injection and selection of gas for 1 year). To measure the vertical displacements
of the earth's surface, grade 2 was applied, and horizontal displacements were determined by GNSS
observations.

Analysis of the results of leveling observations showed the presence of local deformations of
the earth's surface in fault zones with the rates of relative deformations - 2-3 - 10™ per year. The results
of measuring horizontal displacements revealed their ambiguity. It follows from the fundamentals of
geomechanics that horizontal displacements are much smaller than vertical ones in the central part of the
reservoir or in the center of the fault zone. This is not observed in all cycles of repeated observations. It
is proposed to use ground-based tacheometric observations for the measurement of horizontal
displacements of fault zones in the form of building local trilateration networks.

Key words: geodynamic polygon, underground gas storage, ground-based and satellite
measurement methods, the deformations of the earth surface, fault zone, trilateration network.
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The article examines method of determining evenness of the road surface based on the patent
RU 2509978 — the method of determining the road surface irregularities.

We have considered global and national experience of determining evenness of the road
surface, so we can match the following research (scientific) centers and their members who practice
this concept (area of focus) : Novosibirsk (Russia: Seredovich V.A., Altynsev M.A., Komissarov
AV., lvanov A.V.), Tomsk (Russia, Motuz V.O., Sarychev D.S.), Saint-Petersburg (Russia,
Bochkarev N.N.), Kharkov (Ukraine, Gorb A.A., Gorb A.l.), Canada (Dave Hugelschaffer, I.
Puente, Daina_Morgan), Taiwan (Jia-Ruey Chang, Yung-Shuen Su, Tsun-Cheng Huang, Shih-
Chung Kang), Oregon (USA: Michael J. Olson, Abby Chin) etc. The novelty in the considered
method is new algorithm of obtaining the data. By means of point cloud, which we have discovered
by using mobile laser scanning, making balancing of scans and filtering the noise of point clouds,
were performed measurements of gleams of a road surface under a virtual leveling rod.
These measurements were used to researching on calculation of the international index of evenness
IRI. As a result, we found that mobile laser scanning is a reliable and valid data source, which are
used to determine evenness of the road surface.

Further it is planned to make the calculation of the index of evenness IRI, using the digital
surface model from the mobile laser scanning data, to select the most valid data of determining
index of evenness.

Key words: mobile laser scanning, point cloud, evenness, road surface,
International Roughness Index (IRI), rail, determining the evenness of the pavement, accuracy
assessment.
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The article considers the urgency and problems of geodetic monitoring of large-span
structures under construction and the methods of monitoring used. A description of the design of
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the object under construction and the geotechnical characteristics of the soil at the construction site
are given. The article proves the method of precision geodetic works in monitoring the state of
buildings and structures of Aquapark Novosibirsk. The measurements were carried out by on-line
measuring complex "Vizir 3D". Data accuracy precalculation of geodetic networks and practical
application of the complex by high-precision measurements are provided. Correlation of
deformations of reinforced concrete structures and ambient temperature is revealed. To account for
the change in the object when the environmental parameters are changed, it is proposed to create a
complex model of the object that takes into account these parameters. Problems which require the
solution are defined. Using the online geodetic complex "Vizir 3D" allowed to significantly reduce
the time of field and computational work and improve the accuracy of measurements.

Key words: building, installing, monitoring, modeling, geodetic measurements, accuracy
precalculation.
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PROFILE-M HARDWARE AND SOFTWARE SUITE FOR DETERMINING THE SPATIAL
AND GEOMETRIC PARAMETERS OF THE TRACK GAUGE
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Engineering and geodesic support of design and survey works, construction and operation is
performed with the use of geodetic instruments and equipment.

Geodetic instruments and equipment are universal as they are used in various spheres of
production; a line of instruments and equipment ensures the required precision of measurements
within the set range. However, it is impossible to complete some engineering and geodesic tasks
efficiently with the use of typical equipment. Such tasks are, as a rule, specific: for example,
determining the geometric parameters of the rail based on spatial data.

A method, a device and a technique for determining geometric parameters created with the
help of Profile-M hardware and software suite are proposed. The Profile-M suite is based on
determining spatial data and geometric parameters of the rail by the use of only GNSS.

The paper deals with the problems of geodetic control at railways, with the specific character
and peculiarities of railway engineering problems and their solutions, and with the principal
guidelines for facilities and methods development of geodetic control and the standard of its
improvement at railways of RZD Corporation.

Key words: GNSS, satellite positioning equipment, Profile-M hardware and software suite,
geometric parameters of rail, railway, technologies based on geoinformation system, location and
geometrics, track alignment control system, automatic control systems.
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Computerization has led to a change of destination, the subject of research, the methods and
technologies in cartography, and resulted in the development of a new direction - a multimedia
cartography. The article describes the advantages of this trend, considered the concept, properties
and attributes. Are considered and formalized the essence of the two-dimensional static, three-
dimensional static and multimedia maps as well as a particular case of the last one - two-
dimensional and three-dimensional animation maps. For the first time a multimedia map is
presented in the form of a set whose elements are map items. Also considered individual
components of the multimedia maps: scale, generalization, mathematical basis and system of
mapping symbols.

Key words: multimedia cartography, concept, formalization, two-dimensional map, three-
dimensional map, animation map, generalization, system of mapping symbols.
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Formats of data representation used for publishing Saint-Petersburg air monitoring data in
open-access were considered, and the peculiarities that impede the use of the data were identified.
Reporting formats for available public data facilitating visual assessment and automatic analysis of
atmospheric pollution conditions were defined. These are the flat tables for storing numeric data
and the maps for visualizing spatial variations of pollutant concentrations. An approach to building
corresponding data products on the basis of public air monitoring data with programming language
R and its ecosystem was proposed. Software for automated generation of the thematic maps and the
files in table formats from daily text reports was developed and put into test operation.

Key words: atmosphere, geographic information systems, pollutant concentration,
atmospheric air monitoring, map generation, monitoring system, thematic maps.
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A large number of people nowadays, because of their physical disability, are obliged to adapt
to the surrounding world. In many countries, public support programmes for this category of
citizens are poorly developed or do not work. In Russia, the state program «Dostupnaya sreda» for
2011-2020 was adopted. This program is aimed at a circle of citizens with disabilities, in order to
increase the degree of accessibility to facilities and services in priority areas of life. One of the
objectives of the program is to eliminate social fragmentation between disabled people and citizens
who are not related to the disabled category. Under this program, the authors developed a tactile
Atlas of Novosibirsk region for people with limitation visual function. Developed a system of
tactile symbols for maps in the Atlas. Conducted a study on the perception of tactile symbols of
different user groups.

Key words: tactile cartography, limitation of visual function, symbols, relief graphics, tactile
perception, assistive tools and technologies.
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The article describes a case-study of GIS-based inventory of urban greenery of nursery school
in Novosibirsk city. A brief characteristic of urban greenery’s environmental role and cases of
planning and organization of urban gardening in countries of the EEC are given. The tasks of
environmental effective planning of urban gardening are stated. The problems caused by low-level
of computerization of planning and organization of urban landscaping in Russia are listed. To solve
the problems the development of geoinformation model of urban greenery is proposed. The
technique of geoinformation modeling of urban greenery of nursery school in Novosibirsk city is
detailed. The digital greening scheme visualizing the spatial and quality of plantations is presented.
The structure of data base is described. The criteria of qualitative assessment of plantations are
stated. An act of assessing the quality of plantations in the kindergarten is presented. The
conclusions on perspectives of GIS-modelling in sphere of urban greenery planning are made.

Key words: vegetative community, urbanized territories, urban gardening, ecosystems of
urbanized areas, greening scheme, geoinformation mapping.
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The article deals with the methodology of geoinformation mapping and analysis of the impact
of gold mining enterprises on natural landscapes based on Landsat satellite images and GIS
technologies on the example of the Eravninsky district of the Republic of Buryatia. The article
presents brief information on the extraction of alluvial gold in Buryatia and the history of
development of the Eravninsky gold-sands district. As a result of the study, the mapping of terrain
areas subject to anthropogenic impacts was carried out and the enterprises that are exploring and
mining alluvial gold were identified, their license plots were mapped within the test plot, mapping
of disturbed river valleys was carried out, the degree of disturbance of natural landscapes and the
area of formed dumps was assessed.

Key words: satellite images Landsat, GIS technology, Eravninskiy district, the Republic of
Buryatia, mining of placer gold, anthropogenic impact of enterprises.
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The paper deals with theoretical approaches and practical aspects of tourism and recreation
territorial organization. It provides analysis of the conceptual framework for designating territories
on which tourism and recreation-related activities are carried out. It has been revealed that specialist
literature and legislative practices demonstrate terminology confusion, which is transferred into
practical usage. The paper suggests using «a zone of recreational development» as a term and
provides a definition for it. The central ecological zone of the Lake Baikal natural territory (CEZ of
BNT) located in the Republic of Buryatia, Russia is comprised of nine forms of tourism and
recreation territorial organization. There has been developed a map showing the current state of
tourism and recreation territorial organization within the CEZ of BNT. The paper also gives
assessment of the current state of the recreational development zones within the CEZ of BNT (the
Republic of Buryatia, Russia) and presents the calculations done in order to determine the projected
numbers of holidaymakers in the recreational development zones.
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The article discusses the content of market (cadastral) cost of a single real estate object in
correlation with its partial costs: the cost of the land parcel itself and the value of its improvements.
The problematical character of the situation is in the fact that often improvements, and they are in
the first turn capital construction objects (CCO) together with their functioning maintaining
infrastructure, are assigned the properties of the land parcel, mainly determined by its location. In
the result CCO cost is often too high and land parcel cost is too low. For that matter defining is the
statement, that market (cadastral) cost of land parcel improvements must not exceed the cost of their
reproduction (substitution). The article is devoted to the proof of this statement.

Key words: single real estate object, land parcel, improvements, capital construction objects,
market (cadastral) valuation, reproduction (substitution) cost, price forming factor, social and
economic potential.
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Improving data quality in Unified State Real Estate Register (USRER) is one of the most
important tasks, as unreliable and incomplete register can not be an effective instrument of right
holder rights protection and taxation. The data quality improving actions had officially been
completed before the Federal Law Ne 218-®3 from 13.07.2015 «About the Unified State Real
Estate register» became law. However, according to the statistic information, this work is still far
from its finish. The existing methods of data quality improving of the Unified State. Register of
Real Estate Rights and Transactions (USR of RERT) and State Real Estate Cadastre do not contain
a number of legal, organizational and technical solutions enabling to most effectively eliminate
existing errors, and also providing information about the works being performed by state
registrators in order for them to take correct and weighed decisions. The suggested method provides
organizational control for spreading and correcting errors in USRER and creating information
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model which contains information about current correction of particular errors, and also about the
systematization of legal standards of right register data primacy over real estate cadastre data.

Key words: Unified State Real Estate Register, data quality improvement, data reliability and
integrity, data verification and correlation of USRER and SREC, right registration, cadastral
registration.
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RATIONAL LAND USE AND BASIC CONDITION OF ITS REALIZATION
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Siberian State University of Geosystems and Technologies, 630108, Russia, Novosibirsk, 10
Plakhotnogo St., Ph. D., Professor, Department of Cadastre and Territorial Planning,
phone: (383)361-05-66, e-mail: vestnik@ssga.ru

Rational land use as an aim, a task and a principle of modern land use was formulated by the
classics of domestic land management in the period of land relation socialization and so far plays
determinative role in the use of land resources. Rational land use realization implies first
accordance with acting legislation, and also optimal use of land resources and each particular land
use in relation to one or several basic parameters: economical, ecological, technological, social. The
complete solution of similar problem has not been created by now, that is related to taking into
account significant number of conditions — factors and formation of integral rationality parameter.
The present article is devoted to this problem.
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INVESTIGATION OF POSSIBILITY OF SPACE PHOTO APPLICATION FOR BORDER
DETERMINATION OF SPECIAL TERRESTRIAL CONDITION ZONES
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In the article the author considers the possibility to use space photos, obtained by means of
remote sensing of the Earth, for border determination of special terrestrial condition zones for the
purpose of effective federal and municipal control. The timeliness of the topic is proved by the fact
that the Unified State Register does not contain the information about the special terrestrial use
zones, that leads to city-planning and cadastral errors, and involves violation of exploitation
conditions of real estate, for which these zones are established. By means of such open information
systems as Rosreestr and Yandex there was performed an investigation of visibility of control
border points of land parcels and capital construction based on them and displayed on space shots.
The investigation showed that in the process of zoning it is reasonable to apply information,
obtained by space surveying.

Key words: special terrestrial condition zone, zoning, land parcel, real estate cadastre, space
survey, space shot, satellite, public cadastral map, terrestrial planning.
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The paper provides the review of optical and acoustic traps on the basis of optical and
acoustic tweezers. The principles of their work, including application of new focusing devices —
dielectric and acoustic the particles forming «photon jets» are considered. Comparison of optical
traps with acoustic traps is resulted. Scopes of use of optical and acoustic traps are considered.
Optical and acoustical tweezers are used to grip and manipulate both individual cells and groups of
cells, molecules, microparticles, etc.

Key words: optical tweezers, optical trap, acoustic trap, sound tweezers, manipulation
microparticles, optical radiation, acoustic radiation, radiating force, photon jet.
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In the article the estimation of the temporal dynamics of water use and the regularities of their
changes at the modern stage of economic activity in the regions of Western Siberia is given.
Quantitative characteristics and reflect the analysis of water availability in the study area and
population are presented. Temporal dynamics of the main characteristics of water use in river basins
and in the context of the Federation is considered. The analyzed sources are computational and
analytical materials for the study of surface water resources of river basins, including in the context
of the Federation Subjects. On the basis of state statistical reports was performed the evaluation of
water resources areas, water consumption and water removal for 2000-2015. The analysis showed
that the marked features of the dynamics of water depend on moisture conditions, the structure of
the underlying surface of river basins, as well as the level of economic activity of Federation
Subjects in Western Siberia. Taking into account the importance of complying to the principles of
regional nature use, the trend of the total volume growth of water withdrawn by individual regions
should also be taken into account in working out the schemes of complex use and protection of
water resources.

Key words: water resources, water consumption, water disposal, use of water resources,
dynamics of water use, volume of wastewater discharge.
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Ecological and geographical conditions of geosystems’ forming and functioning give notion
about genetic features of natural complexes, their state and ecological potential. The private
methods application of geosystem components’ quantitative estimation of ecological and
geographical parameters — that is ecological capacity and techno-capacity — reasonably demands
differentiation of methodical approaches within landscape provinces. According to the principles of
well-balanced land use the economical activity and technogenic burden on a particular territory
must not exceed recovering potential within geosystems, that is, ecological techno-capacity of the
territory. That means there is a necessity of environmental components’ condition estimation on the
level of landscape provinces and the study of ecological and geographical conditions of their
formation and functioning. The article shows methodical approach and calculation results for
definition of ecological and geographical parameters and features of landscape provinces of the
region.

Key words: ecological capacity, techno-capacity, ecological and geographical zones,
landscape provinces, heat and water resources, moisture coefficient, ground air, surface water,
phytocenosis.

REFERENCES

1. Sochava, V. B. (1978). Vvedenie v uchenie o geosistemakh [Introduction to the doctrine
of geosystems]. Novosibirsk: Nauka [in Russian].

2. Grigor'ev, A. A. (1966). Zakonomernosti stroeniya i razvitiya geograficheskoy sredy
[Regularities of structure and development of the geographical environment]. Moscow: Mysl' [in
Russian].

3. Demek, Ya. (1977). Teoriya sistem i izuchenie landshafta [Systems theory and the study
of landscape]. Moscow: Progress [in Russian].

4. Semenov, Yu. M., & Suvorov, E. G. (2007). Geosystems and comprehensive physical
geography. Geografiya i prirodnye resursy [Geography and Natural Resources], 3, 11-19 [in
Russian].

5. Bazilevich, N. I., Grebenshchikov, O. S., & Tishkov, A. A. (1986). Geograficheskie
zakonomernosti struktury i funkcionirovaniya ehkosistem [Geographical regularities of structure
and functioning of ecosystems]. Moscow: Nauka [in Russian].


mailto:pnb1512@yandex.ru
https://mail.yandex.ru/lite/compose?to=natalyaan1986@rambler.ru

6. Bulatov, V. I., & Vinokurov, Yu. I. (1989). Landshaftnaya indikaciya dlya racional’'nogo
ispol‘'zovaniya prirodnyx resursov [Landscape display for the rational use of natural resources].
Moscow: MFGO [in Russian].

7. Mikheev, V. S. (2001). Landshaftnyy sintez geograficheskikh znaniy [Landscape
synthesis of geographic knowledge]. Novosibirsk: Nauka [in Russian].

8. Vinokurov, Yu. I. Tsimbaley, Yu. M., & Krasnoyarova B. A. (2005). Physico-
geographical regionalization of Siberia as the basis for the development of regional systems of
nature management. Polzunovskiy vestnik [Vestnik of Polzunov], 4(2), 3-13 [in Russian].

9. Belonenko, G. V., Popova, N. B., & Tusupbekov, Zh. A. (2012). Ekologo-
geograficheskie usloviya transportnogo osvoeniya Zapadnoj Sibiri [Ecological and geographical
conditions of the transport development in Western Siberia]. Novosibirsk: SGUPS [in Russian].

10. Popova, N. B. (2001). Ekologo-geograficheskie usloviya prirodopol‘zovaniya v zone
vliyaniya Transsibirskoj magistrali (Zapadnaya Sibir") [Ecological and geographical conditions of
environmental management in the area of influence of the TRANS-Siberian railway (Western
Siberia)]. Novosibirsk: SGUPS [in Russian].

11. Popova, N. B. (2002). Environmental technology intensity and anthropogenic impact on
the territories of regions and river basins of Western Siberia. Problemy regional'noj ehkologii
[Problems of Regional Ecology], 2, 35-43 [in Russian].

12. Akimova, T. A., & Khaskin, V. V. (2000). E'kologiya [Ecology]. Moscow [in Russian].

13. Akimova, T. A., & Khaskin, V. V. (1994). Osnovy ehkorazvitiya [The basics of eco-
development]. Moscow [in Russian].

14. Zemtsov, A. A., Mizerov, B. V., & Nikolaev, V. A. (1988). Rel'ef Zapadno-Sibirskoj
ravniny [The topography of the West Siberian plain]. Novosibirsk: Nauka [in Russian].

15. Gvozdetskiy, N. A. (1973). Fiziko-geograficheskoe rajonirovanie Tyumenskoj oblasti
[Physico-geographical regionalization of the Tyumen region]. Moscow: MGU [in Russian].

16. Belonenko, G. V., & Tusupbekov, Zh. A. (2014). Hydrological and climatic conditions of
formation and the flow regime of the rivers of Western Siberia. Nauchnye problemy transporta
Sibiri i Dal'nego Vostoka [Scientific Transport Problems of Siberia and the Far East], 4, 94-97 [in
Russian].

17. Karnatsevich, 1. V., Mezentseva, O. V., Tusupbekov, Zh. A., & Bikbulatova, G. G.
(2007). Vozobnovlyaemye resursy teplovlagoobespechennosti Zapadno-Sibirskoy ravniny i
dinamika ikh kharakteristik [Renewable resources heat and moisture security of the West Siberian
plain and the dynamics of their characteristics]. Omsk: OmGAU [in Russian].

18. Belonenko, G. V. (1985). Vodnobalansovye raschyoty neizuchennyh bassejnov malyh rek
[Water balance calculations unexplored basins of small rivers]. Omsk: OmSHI [in Russian].

19. Ryapolova, N. L. (2014). The maximum permissible anthropogenic load on the natural
environment on the territory of Khanty-Mansi Autonomous Okrug (KHMAO-Yugra). Nauchnye
problemy transporta Sibiri i Dal'nego Vostoka [Scientific Transport Problems of Siberia and the
Far East], 4, 386-388 [in Russian].

20. Ryapolova, N. L. (2015). Assessment of environmental Technoelast natural systems of
the Yamal-Nenets Autonomous district in connection with the economic development of the region.
Transport Urala [Transport of Ural], 1, 111-114 [in Russian].

21. Belonenko, G. V., Tusupbekov, Zh. A., & Ryapolova, N. L. (2015). The formation and
characteristics of moisture and heat landscape of the provinces of the West Siberian plain. Problemy
regional’'noj ehkologii [Problems of Regional Ecology], 3, 174-180 [in Russian].

22. Fedorov, M. M. (1993). Ecological potential in the problem of ecologization of nature
management. lzvestiya RGO [lzvestiya PRO], 6, 64-68 [in Russian].

23. Aleksandrova, T. D. (1990). Normalization of anthropogenic-technogenic load on the
landscape. State of the problem. Opportunities and constraints. lzvestiya AN SSSR. Seriya
geograficheskaya [lzvestiya AS USSR. Geographical series], 1, 46-54 [in Russian].

24. Zharnikov, V. B., & Van, A. V. (2016). Geoecological bases of rational land use. Vestnik
SGUGIT [Vestnik SSUGT], 4(36), 176-183 [in Russian].



25. Nikolaeva, O. N. (2015). The use of cartographic models of natural resources at various
stages of conducting environmental management. Vestnik SGUGIT [Vestnik SSUGT], 3(31), 79-86
[in Russian].

Received 06.06.2017
© N. B. Popova, N. L. Ryapolova, 2017

GEOSPATIAL ANALYSIS OF SOILS IN NORTHERN-WESTERN BARABA

Yuri V. Kravtsov
Novosibirsk State Pedagogical University, 630126, Russia, Novosibirsk, 28 Viluiskaya St., Dr. Sc.,
Professor, phone: (383)244-15-05, e-mail: kravtsov60@mail.ru

Konstantin S. Baikov

Siberian State University of Geosystems and Technologies, 630108, Russia, Novosibirsk,
10 Plakhotnogo St., Dr. Sc., Vice-rector for Scientific Activities, phone: (383)343-39-57; Central
Siberian Botanical Garden SB RAS, 630090, Russia, Novosibirsk, 101 Zolotodolinskaya St., Chief
Researcher, e-mail: kbaikov2017@mail.ru

Sergey V. Solovev

Institute of Soil Science and Agrochemistry SB RAS, 630090, Russia, Novosibirsk, 8/2 Akad.
Lavrentyev Pr., Ph. D., Researcher, phone: (383)363-90-31; Novosibirsk State University of
Economics and Management, 630005, Russia, Novosibirsk, 52/1 Kamenskaya, Asociate Professor,
e-mail: solovyev87@mail.ru

Comparative analysis of mapping soils data in middle scale (1: 1000 000) is performed to un-
derstand its geospatial dynamics and correlations with geomorphologic data. Quantitative features
for automorphic and hydromorphic mapping soil units in Northern and Western parts of Baraba
lowland plain were calculated in according to its position in different geomorphologic regions. It
was resulted that mesorelief has the main influence on soil units disposition in Northern and Wes-
tern Baraba lowland plain: the most representative set of hydromorphic soils is placed in lowlands
of investigated geospatial, against to soil spectra on the upper parts, where number of soil units is
less and automorphic soils get the best bioclimatic conditions, so it is important to stable develop-
ment a new agrobioindustrial clusters and inputs new technoligic approaches in this activity. In
Southern direction general diversity os soils is increased, and no-salted automorphic soils from fo-
rest series are replaced by salty soils of forest steppe. Northern limits for solonets meadows and
Southern limits for gray forest gley sois are along the contour line 0,7 of humidity coefficient for
warm period of a year (from May to September), and chernozems leached are disposed some sou-
thern than the contour line 0,6 of humidity coefficient for warm period. In geospace Northern and
Western parts of the Barabinsk low plain, the continuity and discretization of action for climatic and
geomorphological factors are combined, that finds reflection in plasticity of hydromorphic soil
compositions and mosaics of automorphic soil units.

Key words: agrobioindustry, geospatial analysis, geomorphology, soil mapping, Baraba low-
land plain, automorphic soils, hydromorphic soils.
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