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Abstract. The article discusses methodological approaches to modeling and forecasting the rational use of 
land resources and the use of geotechnologies.  Modeling is performed using the concept of "digital twin" and 
specially developed criteria for the optimality of the rational land use system. The criteria are reasonable from 
the viewpoint of assessing the socio-economic condition of the territory in strategic planning, and environ-
mental analysis. The criteria also correspond to the indicators that are used to assess the effectiveness of the 
cadastral system. Geotechnologies are used as a method of predictive modeling.  The prototype of the system 
of rational use of land resources is proposed. The system consists of four subsystems: zoning and functional 
zoning; predictive modeling; long-term planning; monitoring of rational land use based on optimality criteria. 
The structure of the system of rational use of land resources has been developed, showing the relationship 
between subsystems and targets which are to be reached as the result of system operation. To assess the rational 
land use system, optimality criteria have been developed: the stability of the spatial structure to external influ-
ences; maximum involvement of land resources in economic use; value stability of the real estate object; com-
pliance with regulatory requirements; indicators of the demographic situation; economic efficiency. The im-
plemented structure of rational use system of land resources is the structure of the digital twin model for opti-
mizing geosystem management processes. Based on the developed optimality criteria, more accurately fine-
tuned model and cost-effective and environmentally sound management solutions are developed. 

 
Keywords: modeling, forecasting, rational use of land resources, geotechnologies, digital twin, optimality 
criteria, territorial management, strategic planning 

REFERENCES 

1. Karpik, A. P., Lisitskiy, D. V., Baykov, K. S., Osipov, A. G., & Savinykh, V. N. (2017). Geospacial 
discourse of forward-looking and breaking-through way of Thinking. Vestnik SGUGiT [Vestnik SGUGiT], 
22(4), 53–67 [in Russian]. 

2. Dubrovskiy, A. V. (2020). Criteria for rational use of land resources. In Sbornik materialov Interekspo 
GEO-Sibir'-2020: Mezhdunarodnoy nauchnoy konferentsii: T. 3. Ekonomicheskoe razvitie Sibiri i Dal'nego 
Vostoka. Ekonomika prirodopol'zovaniia, zemleustroistvo, lesoustroistvo, upravlenii e nedvizhimost'iu [Pro-
ceedings of Interexpo GEO-Siberia-2020: International Scientific Conference: Vol. 3. Economic Development 
of Siberia and the Far East. Enviromental Economics, Land Management, Forestry Management and Property 
Management] (pp. 50–56). Novosibirsk: SSUGT Publ. doi: 10.33764/2618-981X-2020-3-2-50-56 [in Rus-
sian]. 

3. Dubrovskiy, A. V., Vereshchaka, T. V., Batin, P. S., & Malygina, O. I. (2020). Development of an 
approach to cadastral valuation of real estate in areas of possible manifestationsof natural disasters and emer-
gency situation. In Sbornik materialov InterKarto. InterGIS: Mezhdunarodnoi konferentsii: Geoinformatsion-
noe obespechenie ustoychivogo razvitiya territoriy [Proceedings of InterCarto. InterGIS: International Con-
ference: Geoinformation Support of Sustainable Development of Territories] (pp. 190–202). Moscow: Mos-
cow University Publ. doi: 10.35595/2414-9179-2020-1-26-190-202 [in Russian]. 

4. Varlamov, A. A., & Gal'chenko, S. A. (2012). Gosudarstvennyy kadastr nedvizhimosti [State Cadastre 
of Real estate]. Moscow: KolosS Publ., 679 p. [in Russian]. 

5. Dubrovskiy, A. V. (2021). On the issue of the development of parameters of the effectiveness of the 
cadastral system. Vestnik SGUGiT [Vestnik SSUGT], 26(6), 129–139. doi: 10.33764/2411-1759-2021-26-6-
129-139 [in Russian]. 

6. Sinitsa, Yu. S. (2016). Economic efficiency of land cadastral systems of the Russian Federation. Ex-
tended abstract of candidate’s. Moscow, 136 p. [in Russian]. 

7. Sizov, A. P., & Karfidova, E. A. (2020). Educational vector of the national project "Ecology". Accumu-
lated environmental damage objects. In Sergeevskie chtenija: geojekologicheskie aspekty realizacii nacion-



Землеустройство, кадастр и мониторинг земель 

155 

al'nogo proekta "Ekologija". Dialog pokolenij [Sergeevskie Readings: Geoecological Aspects of the Imple-
mentation of the National Project "Ecology". Dialogue of Generations] (pp. 12–14). Moscow: Peoples' Friend-
ship University of Russia Publ. [in Russian]. 

8. Karpik, A. P., & Lisitskiy, D. V. (2011). Basic principles of the formation of a unified geo-formation 
space of territories. In Sbornik materialov GEO-Sibir'-2011: Geoprostranstvo v sotsial'nom diskurse: 
proshloe, nastoyashchee, budushchee [Proceedings of GEO-Siberia-2011: Geospatial Space in Social Dis-
course: Past, Present, Future] (pp. 19–24). Novosibirsk: SSGA Publ. [in Russian].  

9. Lisitskiy, D. V. (2010). From geodesy for economics to geodesy for information society. In Sbornik 
materialov GEO-Sibir'-2010: Geodeziya, geoinformatika, kartografiya, marksheyderiya [Proceedings of 
GEO-Siberia-2010: Geodesy, Geoinformatics, Cartography, Mine Surviving] (pp. 26–32). Novosibirsk: 
SSGA Publ. [in Russian].  

10. Karpik, A. P. (2021). Intellectual information models of territories as an effective tool of spatial and 
economic development Vestnik SGUGiT [Vestnik SSUGT], 26(2), 155–163 [in Russian]. doi: 10.33764/2411-
1759- 2021-26-155-163. 

11. Dubrovskiy, A. V. (2009). The study of the geoinformation basis for the creation of a navigation and 
control system on the territory of the Subject of the Russian Federation. Izvestiya vuzov. Geodeziya i aero-
fotos"emka [Izvestiya Vuzov. Geodesy and Aerophotosurveying], 6, 96–102 [in Russian]. 

12. Avrunev, E. I., & Dorosh, M. P. (2018). Desing of information model for the purpose of increasing 
reliabillity of cadastral information. Vestnik SGUGiT [Vestnik SSUGT], 23(1), 156–166 [in Russian]. 

13. Karpik, A. P., Kolmogorov, V. G., & Rychkov, A. V. (2013). Development of criteria for assessing the 
quality of cadastral data. Izvestiya vuzov. Geodeziya i aerofotos"emka [Izvestiya Vuzov. Geodesy and Aero-
photosurveying], 4, 133–136 [in Russian]. 

14. Karpik, A. P., & Lisitskiy, D. V. (2020). Prospects for the development of geodetic and cartographic 
production and a new paradigm of geospatial activity. Vestnik SGUGiT [Vestnik SSUGT], 25(2), 19–29. doi: 
10.33764/2411-1759-2020-25-2-19-29 [in Russian]. 

15. Lisitskiy, D. V., & Katsko, S. Yu. (2013). Concept of creation and functioning of geo-information 
space. In Sbornik materialov Interekspo GEO-Sibir'-2013: Mezhdunarodnoy nauchnoy konferentsii: Ge-
odeziya, geoinformatika, kartografiya, marksheyderiya [Proceedings of Interexpo GEO-Siberia-2020: Inter-
national Scientific Conference: Geodesy, Geoinformatics, Cartography, Mine Surviving] (pp. 72–75). Novo-
sibirsk: SSGA Publ. [in Russian].  

16. Grieves, M. (2014). Digital Twin: Manufacturing Excellence through Virtual Factory Replication: A 
White Paper. Melbourne: LLC. 

17. Gatina, N. V., & Kozina, M. V. (2019). Ways of development of state geoinformation systems for 
solving problems of territorial management in a single information space. In Sbornik materialov Natsionalnoy 
nauchno-prakticheskoy konferentsii: Vyp. 19. Dalniy Vostok: Problemy razvitiya arkhitekturno-stroitelnogo i 
dorozhno-transportnogo kompleksa [Proceedings of the National Scientific and Practical Conference: Issue 
19. Far East: Problems of the Development of the Architectural and Construction and Road Transport Com-
plex] (pp. 252–256). Khabarovsk: Pacific State University Publ. [in Russian]. 

18. Dubrovsky, A. V., Antipov, I. T., Kalenitsky, A. I., & Guk, A. P. (2017). Elements of Geoinformation 
Support of Natural Resource Management System. International Journal of Advanced Biotechnology and Re-
search (IJBR), 8(4). 

19. Karpik, A. P., Vetoshkin, D. N., & Gorobtsov, S. R. (2015).  Integration of information systems of the 
state cadastre of immovable property, municipal information systems for urban planning activities and infor-
mation resources of the Federal Tax Service in order to increase the collection of land payments. Izvestiya 
vuzov. Geodeziya i aerofotos"emka [Izvestiya Vuzov. Geodesy and Aerophotosurveying], 5/S, 142–149 [in 
Russian]. 

20. Vetoshkin, D. N. (2021). Development of an improved model of the land information system of the 
municipality. Extended abstract of candidate’s thesis. Novosibirsk [in Russian]. 

21. Dubrovskiy, A. V., Karpik, A. P., & Kim E. L. (2015). Analysis of natural and technogenic features of 
the geospatial emergency. In Sbornik materialov Interekspo GEO-Sibir'-2015: Mezhdunarodnoy nauchnoy 
konferentsii: T. 3. Geodeziya, geoinformatika, kartografiya, marksheyderiya [Proceedings of Interexpo GEO-
Siberia-2015: International Scientific Conference: Vol. 3. Geodesy, Geoinformatics, Cartography, Mine Sur-
viving] (pp. 171–177). Novosibirsk: SSUGT Publ. [in Russian]. 



Вестник СГУГиТ, Том 27, № 3, 2022 

156 

22. Atamanov, S. A., & Grigor'ev, S. A. (2020) Methods of operational organization of field work in ca-
dastral activity. Izvestiya vuzov. Geodeziya i aerofotos"emka [Izvestiya Vuzov. Geodesy and Aerophotosurvey-
ing], 64(4), 435–440. doi: 10.30533/0536-101X-2020-64-4-435-440 [in Russian]. 

23. Karpik, A. P., Lisitskiy, D. V., Osipov, A. G., & Savinykh, V. N. (2021). Geocognitive methods of 
providing analysis and forecasting of socio-economic development of territories. InterKarto. InterGIS [Inter-
Carto. InterGIS] (pp. 128–140). Moscow: Moscow University Publ. doi: 10.35595/2414-9179-2021-2-27-
128-140 [in Russian]. 

24. Dubrovskiy, A. V. (2016). Perspective zoning of the territory for the purpose of rational use in eco-
nomic activity. In Sbornik materialov Interekspo GEO-Sibir'-2016: Mezhdunarodnoy nauchnoy konferentsii: 
T. 2. Ekonomicheskoe razvitie Sibiri i Dal'nego Vostoka. Ekonomika prirodopol'zovaniia, zemleustroistvo, 
lesoustroistvo, upravlenii e nedvizhimost'iu [Proceedings of Interexpo GEO-Siberia-2016: International Sci-
entific Conference: Vol. 2. Economic Development of Siberia and the Far East. Enviromental Economics, 
Land Management, Forestry Management and Property Management] (pp. 34–39). Novosibirsk: SSUGT 
Publ. [in Russian]. 

25. Atamanov, S. A., & Grigor'ev, S. A. (2018). Comparison of diagrams of business processes and tech-
nical tasks for cadastral works. In Sbornik materialov Natsional'noi nauchno-prakticheskoi konferentsii: Reg-
ulirovanie zemel'no-imushchestvennykh otno-sheniy v Rossii: pravovoe i geoprostranstvennoe obespechenie, 
otsenka nedvizhimosti, eko-logiya, tekhnologicheskie resheniya [Proceedings of National Scientific and Prac-
tical Conference: Regulation of Land and Property Relations in Russia: Legal and Geospatial Support, Real 
Estate Valuation, Ecology, Technological Solutions] (pp. 9–13). Novosibirsk: SSUGT Publ. [in Russian]. 

26. Avrunev, E. I., Kozina, M. V., & Popov, V. K. (2018). Investigation of factors of the value of urbanized 
territories' lands Vestnik SGUGiT [Vestnik SSUGT], 23(2), 130–142 [in Russian]. 

27. Dubrovskiy, A. V., Makht, V. A., & Kozochkina, E. A. (2017). Improvement of the methodological 
basis of the state cadastral valuation of residential real estate. Vestnik SGUGiT [Vestnik SSUGT], 22(4), 136–
147 [in Russian]. 

28. Kustysheva, I. N., & Dubrovskiy, A. V. (2016). Methodological and technological support of rational 
land use in mining hydrocarbons taking into account the regional peculiarities of the Far North Vestnik 
SGUGiT [Vestnik SSUGT], 24(4), 40–47 [in Russian]. 

29. Dubrovskiy, A. V., & Podryadchikova, E. D. (2014). On the issue of improving the evaluation system 
real estate based on the calculation of the indicator of social comfort. Izvestiya vuzov. Geodeziya i aero-
fotos"emka [Izvestiya Vuzov. Geodesy and Aerophotosurveying], 4/S, 153–157 [in Russian]. 

30. Grigor'ev, S. A. (2021). Reliability of the EGRN information and its criteria Vestnik SGUGiT [Vestnik 
SSUGT], 26(4), 100–107. doi: 10.33764/2411-1759-2021-26-4-100-107 [in Russian]. 

31. Bryn', M. Ya., Veselkin, P. A., & Ivanov, V. N. (2009). On the requirements for the accuracy of geo-
detic support of the city cadaster. Kadastr nedvizhimosti [Cadastre of Real Estate], 1, 83–85 [in Russian]. 

32. Bryn', M. Ya., Veselkin, P. A., Ivanov, V. N., Astapovich, A. V., & Shcherbak, Yu. V. (2013). Sub-
stantiation of accuracy and parameters of cadastral survey of land plots of urbanized territories. Zapiski Gor-
nogo institute [Notes of the Mining Institute], 204, 19–23 [in Russian]. 

33. Avrunev, E. I., & Parkhomenko I. V. (2016). Improvement of coordinate support of state land super-
vision. Vestnik SGUGiT [Vestnik SSUGT], 2(34), 150–157 [in Russian]. 

34. Lisitskiy, D. V., Katsko, S. Yu. (2015). Technological platform "unified geoinformation space" - the 
basis of socio-economic development of territories. Izvestiya vuzov. Geodeziya i aerofotos"emka [Izvestiya 
Vuzov. Geodesy and Aerophotosurveying], S/5, 250–256 [in Russian]. 

35. Ershov, A. V. (2018). Automation of data collection on real estate objects: reliability control and in-
formation support of cadastral valuation. Vestnik SGUGiT [Vestnik SSUGT], 23(3), 100–107 [in Russian]. 

36. A digital twin of Krasnoobsk will be created in the Novosibirsk region. Industriya bezopasnosti [Se-
curity Industry]. Retrieved from https://www.securitymedia.ru/news_one_14810.html [in Russian]. 

37. Basova, I. A., Prokhorov, D. O., & P'yankov, S. V. (2021). On the creation of the register of techno-
genic mineral formations. Vestnik SGUGiT [Vestnik SSUGT], 26(6), 107–116 [in Russian]. 

Author details 

Alexey V. Dubrovsky – Ph. D., Director, Institute of Cadastre and Environmental Management. 
 

Received 30.03.2022 
© A. V. Dubrovsky, 2022 


