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Fault zones on the territory of Nature Sanctuary “Dolinsky” (Sakhalin Island), which are characterized by
high geodynamic activity, are generally well distinguished when analyzing satellite imagery materials. In any
territory, it is not difficult to identify the various plant communities that occupy it, as well as to determine their
state by the content of phytomass determined by the vegetation index NDVI. The aim of the study is to test the
validity of the hypothesis about the formation of abundant vegetation cover within the fault zones by analyzing
the state of various plant communities by the volume of phytomass. Methods: decryption and analysis of Earth
remote sensing data from Sentinel, Landsat and SRTM generation, geoinformation mapping on the ArcGIS
platform. Results. In the course of the study, the state of the Nature Sanctuary “Dolinsky” analyzed by Landsat-
8, Sentinel-2A satellite surveys, as well as SRTM data. Fault zones identified using the software systems
ArcGIS, QGIS, and PyLEFA by lincament analysis, vegetation was classified by the maximum likelihood
method, and its condition was determined by the values of the NDVI index, which reflects the content of
phytomass in the study area. As result of the work carried out, an increase in phytomass revealed, and, conse-
quently, good conditions for the growth of plant communities confined to the zones of distribution of faults of
the earth's crust, and the reliability of the working hypothesis confirmed.

Keywords: Earth’s remote sensing, acrospace image decoding, geographic information thematic mapping,
geodynamic activity, Sentinel, Landsat, SRTM, NDVI, PyLEFA

REFERENCES

1. Aplonov, S. A. (2001). Geodinamika [Geodynamics]. St. Petersburg: St. Petersburg State University
Publ., 360 p. [in Russian].

2. Koronovsky, N. V. (2017). Obshchaya geologiya [General geology] (2nd ed., stereotype). Moscow:
INFRA-M Publ., 474 p. [in Russian].

3. Zverev, A. T. (2013). Inzhenernaya geodinamika [Engineering geodynamics]. Moscow: MIIGAiIK
Publ., 324 p. [in Russian].

4. Parnachev, V. P. (2011). Osnovy geodinamicheskogo analiza [Fundamentals of geodynamic analysis].
Tomsk: NTL Publ., 308 p. [in Russian].

5. Trifonov, V. G. (1985). Features of the development of active faults. Geotektonika [Geotectonics],
19(2), 16-26. [in Russian].

6. Trifonov, V. G. (2001). Living faults of the Earth's crust. Sorosovsky obrazovatelny zhurnal [Soros
Educational Magazine], 7(7), 66—74 [in Russian].

7. Zhmakin, E. Ya., & Davydova, E. G. (2010). Faults of Earth's crust and vegetation features in zone of
their influence on territory of the Kaluga region. Vestnik Kaluzhskogo universiteta [Bulletin of the Kaluga
University], 3, 57-60 [in Russian].

8. USGS EROS Archive. Digital Elevation — Shuttle Radar Topography Mission (SRTM) Void Filled.
GloVis Website USGS (U.S. Geological Survey). (n. d.). Retrieved from https://glovis.usgs.gov/aP (accessed
15.06.2021).

9. United States Geological Survey (USGS). (n. d.). Retrieved from https://doi.org/earthexplorer.usgs.gov/
(accessed 15.06.2021).

10. Sentinel Missions. Website ESA (European Space Agency). (n. d.). Retrieved from
https://sentinel.esa.int/web/sentinel/missions/sentinel-2 (accessed 15.06.2021).

11. Resources for ArcMap. ESRILcom. (n. d.). Retrieved from https://www.esri.com/en-
us/arcgis/products/arcgis-desktop/resources (accessed 15.06.2021).

12. The QGIS Line Direction Histogram Plugin. Havard Tveite. Created using Sphinx 1.6.7. (n. d.). Retrieved
from http://plugins.qgis.org/plugins/LineDirectionHistogram/ (accessed 15.06.2021).

84



Hucmanyuonnoe 30nouposanue 3emau, pomocpammempus

13. Shiverev, S. L. (2018). LEFA software: an automatized structural analysis of remote sensing imagery
in MATLAB environment. Uspekhi sovremennogo estestvoznaniya [Advances in Current Natural Sciences],
10, 138-143 [in Russian].

14. Richards, J. A. (1993). Remote sensing digital image analysis. An introduction (2nd, revised and
enlarged ed.). Berlin Heidelberg: Springer — Verlag, 339 p.

15. Shovengerdt, R. A. (2010). Distantsionnoe zondirovanie. Modeli i metody obrabotki izobrazheniy.
[Remote sensing. Models and methods of image processing.]. Moscow: Tekhnosfera Publ., 560 p. [in Russian].

16. Kashnitskiy A. V., Balashov I. V., Lupyan E. A., Tolpin V. A., & Uvarov L. A. (2015). Creating tools
for remote processing of satellite data in modern information systems. Sovremennye problemy distantsionnogo
zondirovaniya Zemli iz kosmosa [Modern Problems of Remote Sensing of the Earth from Space], 12(1), 156—
170 [in Russian].

17. Classifications by the maximum similarity method. In ArcGIS Desktop. Kratkiy obzor spravochnika
po instrumentam geoobrabotki [ArcGIS Desktop. A brief overview of the handbook of geoprocessing tools].
Retrieved from https://desktop.arcgis.com/ru/arcmap/10.5/tools/spatial-analyst-toolbox/maximum-likelihood-
classification.htm (accessed: 15.06.2021).

18. Canny, J. F. A. (1986). A Computational Approach to Edge Detection. I[EEE Transactions on Pattern
Analysis and Machine Intelligence, pami-8(6), 679—698. Retrieved from
http://perso.limsi.fr/vezien/PAPIERSACS/canny1986.pdf (accessed: 25.03.2021).

19. Galamhos, C., Matas, J., & Kittler, J. (1999). Progressive probabilistic Hough transform for line detection.
1IEEE Computer Society Conference on Computer Vision and Pattern Recognition (pp. 554-560). Retrieved from
https://dspace.cvut.cz/bitstream/handle/10467/9451/1999-Progressive-probabilistic-Hough-Transform-for-line-
detection.pdf?sequence=1 (accessed 15.06.2021).

20. Hobbs, W. H. (1904). Lineaments of the Atlantic border region. Geological Society of America
Bulletin, 15, 483-500.

21. Shahtahmassebi, A., Yang, N., Wang, K., Moore, N., & Zhangquan, Sh. (2013). Review of shadow
detection and de-shadowing methods in remote sensing. Chinese Geographical Science, 23(4), 403—420. doi:
https://doi.org/10.1007/s11769-013-0613-x.

22. Korznikov, K. A., Belyaeva, N. G., & Sandlersky, R. B. (2020). Modeling the Forest Cover of the
Vengeri River Basin on the Sakhalin Island Using the Remote Sensing Data. Lesovedenie [Russian Journal of
Forest Science], 5,399—411. doi: https://doi.org/10.31857/S002411482005006X [in Russian].

23. Verkhoturov, A. A., & Melkiy, V. A. (2020). Mapping of vegetation communities of the subzone of
dark coniferous forests of the South Sakhalin based on space surveys. InterCarto. InterGIS. Proceedings of
the International Conference, 26(2), 60-72. doi: https://doi.org/10.35595/2414-9179-2020-4-26-60-72.

24. Lobishcheva, I. 1. (2011). Vegetation of the alpine belt of the Western Sakhalin Mountains in the
reserve "Makarovsky". Izvestiya vuzov. Geodeziya i aerofotos"emka [Izvestiya Vuzov. Geodesy and
Aerophotosurveying], 6, 61-63 [in Russian].

25. Melnikov, E. K., Rudnik, V. A., Museychuk, Yu. I., & Rymarev, V. 1. (1994). Pathogenic impact of
zones of active faults of the Earth's crust of the St. Petersburg region. Geoekologiia. Inzhenernaia geologiia,
gidrogeologiia, geokriologiia [ Geoecology. Engineering Geology, Hydrogeology, Geocryology], 4, 52—69 [in
Russian].

26. Melnikov, E. K., & Shabarov, A. N. (2010). Assessment of the role of geodynamic factor in the
accident rate of pipeline systems. Zapiski Gornogo Instituta [Notes of the Mining Institute], 188, 203—206 [in
Russian].

27. Dolgopolov, D. V. (2020).Use of earth remote sensing data for formation of geodata space of pipeline
transport. Vestnik SGUGIT [Vestnik SSUGT], 25(3), 151-159. doi: https://doi.org/10.33764/2411-1759-2020-
25-3-151-159 [in Russian].

28. Dolgopolov, D. V. Nikonov, D. V., Poluyanova, A. V., & Melkiy, V. A. (2019). Possibilities of visual
interpretation of trunk pipelines and infrastructure facilities using satellite images of high and ultra-high spatial
resolution. Vestnik SGUGIT [Vestnik SSUGT], 24(3), 65-81. doi: 10.33764/2411-1759-2019-24-3-65-81 [in
Russian].

29. Markelov, D. A., Markelov, A. V. Mineeva, N. Ya., Akolzin, A. P., Kochurov, B. I., Shapovalov, D.
A., Khutorova, A. O., Grigorieva, M. A., & Chukmasova, E. A. (2018). Oil pollution of the landscapes of
Chechnya: recognition on the ground — "Technologies at a glance". Ekologiia urbanizirovannykh territorii

85



Becmuux CI'VIuT, Tom 26, Ne 5, 2021

[Ecology of urbanized territories], 2, 52—60. doi: https://doi.org/10.24411/1816-1863-2018-12052 [in
Russian].

30. Karpik, A. P., Seredovich, V. A., Dubrovskij, A. V., Kim, E. L., & Malygina, O. L. (2012). Analysis
of natural and man-made features of the emergency geospace. In Shornik materialov Interekspo GEO-Sibir'-
2012: Mezhdunarodnoy nauchnoy konferentsii: T. 3. Geodeziya, geoinformatika, kartografiya,
markshejderiya [Proceedings of Interexpo GEO-Siberia-2012: International Scientific Conference: Vol. 3.
Geodesy, Geoinformatics, Cartography, Mine Surveying] (pp. 178-184). Novosibirsk: SSGA Publ. [in
Russian].

31. Zharnikov, V. B. (2017) Rational use of land and the main conditions for its implementation. Vestnik
SGUGIT [Vestnik SSUGT], 22(3), 171-179 [in Russian].

Received 13.07.2021
© O. V. Kuptsova, 1. I. Lobishcheva, A. A. Verkhoturov, V. A. Melkiy, 2021

86



