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This paper presents the results of a study on the correspondence of the main spatial character-

istics of real estate objects and cadastral division units taken into account in the local coordinate 
systems of the real estate cadastre to their actual values on the Earth's surface. The results of projec-
tion distortions for real estate objects are analyzed, taking into account the zonal principle of using a 
system of flat rectangular coordinates. It is proved that the used coordinate support of the modern 
real estate cadastre determines a significant number of registered objects with distorted spatial char-
acteristics. Current trends in the transition to information modeling of real estate objects determine 
the prospects for further maintaining the cadastre in spatial coordinate systems, which will further 
solve the problem of existing zoning. These calculations and conclusions prove the relevance of 
improving the coordinate basis and projection adaptation of spatial data of the real estate cadastre, 
including for solving the problems of designing and reconstructing technological complexes and 
linear real estate objects with minimal metric distortions. 

 
Key words: local coordinate systems, projection distortions, real estate cadastre, zonal coor-

dinate systems, conditional cadastral units, projection adaptation, cartographic projections. 

REFERENCES 

1. Order of Rosreestr of February 18, 2013 № P/51. About the organization of work on 
maintaining a Public cadastral map. Retrieved from ConsultantPlus online database [in Russian]. 

2. Demyanov, G. V., Mayorov, A. N., & Pobedinsky, G. G. (2009). The local coordinate 
system. Existing problems and ways to solve them. Geoprofi, 2, 52–57 [in Russian]. 

3. National standard of the Russian Federation. GOST R 52572–2006. Geographical 
information systems. Coordinate frame. General requirements. Retrieved from ConsultantPlus 
online database [in Russian]. 

4. Order of Ministry of Economic Development of Russia of June 06, 2017 No. 271. About 
approval of requirements of state topographic maps and state topographic plans, including 
requirements for composition of information displayed on them in the legend the information, the 
accuracy requirements of state topographic maps and state topographic maps, the format of their 
presentation in electronic form, requirements for the content of topographic maps, including bump 
maps. Retrieved from ConsultantPlus online database [in Russian]. 

5. Bugaevsky, L. M. (1998). Matematicheskaya kartografiya [Mathematical cartography]. 
Moscow: Zlatoust Publ., 400 p. [in Russian]. 

6. GKINP-02-033-82. Geodesic, cartographic instructions rules and regulations-02-033-82. 
Instructions for topographic survey at a scale of 1 : 5 000, 1 : 2 000, 1 : 1 000, and 1 : 500. 
Retrieved from ConsultantPlus online database [in Russian]. 



Землеустройство, кадастр и мониторинг земель 

245 

7. Order of Ministry of Economic Development of Russia of March 01, 2016 No. 90. 
Approval of the accuracy requirements and methods of determination of coordinates of the 
character points of land boundaries, the accuracy requirements and the methods of determining the 
co-ordinates of characteristic points of the contour of the building, structure or facility under 
construction on the land, as well as requirements for the definition of the area of the building, 
structures and premises. Retrieved from ConsultantPlus online database [in Russian]. 

8.  Order of Ministry of Economic Development of Russia of November 24, 2015 No. 877. 
On approval of the procedure of cadastral division of territory of the Russian Federation, the 
procedure for granting real estate objects inventory numbers, registration numbers, registration 
numbers of borders. Retrieved from ConsultantPlus online database [in Russian]. 

9. Avrunev, E. I., & Trukhanov, A. E. (2016). Problems of coordinate support of cadastral 
activity and ways of their solution. In Sbornik materialov Interekspo GEO-Sibir'-2016: 
Mezhdunarodnoy nauchnoy konferentsii: T. 3. Ekonomicheskoe razvitie Sibiri i Dal'nego Vostoka. 
Ekonomika prirodopol'zovaniia, zemleustroistvo, lesoustroistvo, upravlenie nedvizhimost'iu 
[Proceedings of Interexpo GEO-Siberia-2016: International Scientific Conference: Vol. 3. 
Economic Development of Siberia and the Far East. Enviromental Economics, Land Management, 
Forestry Management and Property Management] (pp. 29–33). Novosibirsk: SSUGT Publ. 
[in Russian]. 

10. Portnov, A. M. (2018). Unified approach to the spatial description of objects in the area 
of departmental registers/cadastres as a promising basis for the state system of mapping territories. 
Geodeziya i kartografiya [Geodesy and Cartography], 79(12), 41–49 [in Russian]. 

11. Altynov, A. E., & Snezhko, I. I. (2014). On the issue of accuracy of construction of three-
dimensional models of real estate objects in the cadastre. Prilozhenie k zhurnalu Izvestiya vuzov 
"Geodeziya i aerofotos"emka" [Appendix to the magazine Izvestia Vuzov "Geodesy and 
Aerophotosurveying"], No. 6, Issue 7-2, 14–16 [in Russian]. 

12. Nepoklonov, V. B., & Maksimova, M. V. (2016). Coordinate basis of spatial data as an 
object of geoinformation analysis and modeling. Izvestiya vuzov "Geodeziya i aerofotos"emka" 
[Izvestia Vuzov "Geodesy and Aerophotosurveying"], 1, 22–28 [in Russian]. 

13. Korchagina, O. A., Nguyen Thui Chang, & Tevkina, A. V. (2018). Technology for 
creating a single three-dimensional model of a real estate object. Izvestiya vuzov "Geodeziya i 
aerofotos"emka" [Izvestia Vuzov "Geodesy and Aerophotosurveying"], 62(6), 659–662 
[in Russian]. 

 
Received 20.02.2020 

© A. M. Portnov, G. I. Zagrebin, Zhenfeng Shao, 2020 
  


