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Currently, a promising area is the use of the latest technologies and methods aimed at identifying and
assessing the condition of objects. The purpose of this work is to improve the technological scheme for envi-
ronmental monitoring. The proposed method is based on the results of integrated application of aerial photog-
raphy and ground-based measurements for environmental monitoring in assessing the state of water bodies in
radioecologically dangerous territories. As a result of this work, the sequence of work was described both
when obtaining data using unmanned aerial vehicles and their subsequent photogrammetric processing, and
when performing measurements using ground-based instrumental methods. A technological scheme is pre-
sented that allows integrating information obtained by various methods, which can be entered into modeling
systems and predict the behavior of a water body depending on changes in natural and anthropogenic impacts.

Keywords: photogrammetry, digital aerial photography, unmanned aerial vehicle, orthophotoplane,
3D model, map, test site

REFERENCES

1. Khlebnikova, E. P., & Abisheva, M. T. (2016). Features detection of changes engineering and technical
instaiiations at interpretation and analysis of space images. In Shornik materialov Interekspo GEO-Sibir'-2016:
Mezhdunarodnoy nauchnoy konferentsii: T. 1. Distantsionnye metody zondirovaniya Zemli i fotogrammetriya,
monitoring okruzhayushchey sredy, geoekologiya [Proceedings of Interexpo GEO-Siberia-2016. International
Scientific Conference: Vol. 1. Remote Sensing and Photogrammetry, Environmental Monitoring, Geoecology]
(pp. 10-15). Novosibirsk: SSUGT Publ. [in Russian].

2. Digital aerial photography of subsoil use objects. (n. d.). Retrieved from http://goraudit.com/o-kom-
panii/o-nas [in Russian].

3. Nazarbayev, N. A., Shkolnik, V. S., & Batyrbekov, E. G. (2016). Provedenie kompleksa nauchno-
tekhnicheskikh i inzhenernykh rabot po privedeniyu byvshego Semipalatinskogo ispytatel'nogo poligona v be-
zopasnoe sostoyanie: T. 2 [Performing a set of scientific, technical and engineering works to bring the former
Semipalatinsk Test Site into a safe condition: Vol. 2]. Kurchatov, 448 p. [in Kazakhstan].

4. Logachev, V. A. (1997). Yadernye ispytaniya SSSR. Semipalatinskiy poligon [Nuclear tests of the USSR.
Semipalatinsk Test Site]. Moscow: 1zdAT Publ., 347 p. [in Russian].

5. Schauvenerdt, R. A. (2010). Distantsionnoe zondirovanie. Modeli i metody obrabotki izobrazheniy [Re-
mote Sensing. Models and methods of image processing]. Moscow: Tekhnosfera Publ., 560 p. [in Russian].

6. Atoyan Ruben, & German, A. (2017). New Technologies in 3-D Mapping. Bulletin of Geography. Phys-
ical Geography Series, 12, 31-40.

7. Konecny, G. (2002). Geoinformation-Remote Sensing. Photogrammetry and Geographic Information
Systems, 248.

8. Pronin, S. S., Lukashenko, S. N., Lyakhova, O. N., & Aktaev, M. R. (2017). Study of the nature and
mechanism of formation of radionuclide contamination of Lake Kishkensor at the "Ba-lapan" site. In Sbornik
materialov Il Vserossiyskoy nauchnoy konferentsii s mezhdunarodnym uchastiem: Vodnye i ekologicheskie
problemy Sibiri i Tsentral'noy Azii. T. 4. Gidrologicheskie, gidrofizicheskie, ekologicheskie i biogeokhimich-
eskie protsessy v vodnykh ob"ektakh i na vodosborakh Sibiri i ikh matematicheskoe modelirovanie [Proceed-

74



Hucmanyuonnoe 3onouposanue 3emau, pomozpammempus

ings of Il All-Russian Scientific Conference with International Involvement: Water and Environmental Prob-
lems of Siberia and Central Asia: Vol. 4. Hydrological, Hydrophysical, Environmental and Biogeochemical
Processes in Water Bodies and Catchments in Siberia and their Mathematical Modeling] (pp. 166—175). Bar-
naul: Institute for Water and Environmental Problems of the Siberian Branch of the Russian Academy of
Sciences Publ. [in Russian].

9. Nikitin, V. N. (2013). Experience in building an orthophotomap upon the results of large-scale aerial
photography using a non-metric digital camera. In Sbornik materialov Interekspo GEO-Sibir'-2013: Mezhdu-
narodnoy nauchnoy konferentsii: T. 2. Distantsionnye metody zondirovaniya Zemli i fotogrammetriya, moni-
toring okruzhayushchey sredy, geoekologiya [Proceedings of Interexpo GEO-Siberia-2013: International Sci-
entific Conference: Vol. 2. Remote Sensing and Photogrammetry, Environmental Monitoring, Geoecology]
(pp- 12—-17). Novosibirsk: SSGA Publ. [in Russian].

10. Pavlenko, A. V. (2006). Development of a methodology for creating photogrammetric 3D-models of
the terrain using aerospace images. Candidate’s thesis. Novosibirsk: SSGA Publ., 23 p. [in Russian].

11. Khlebnikova, T. A., & Opritova, O. A. (2018). Experimental studies of the accuracy of con-structing
a dense digital model based on the materials of an unmanned aircraft system. Vestnik SGUGIT [Vestnik
SSUGT], 23(2), 119-129 [in Russian].

12. Instruction for photogrammetric works in building digital topographic maps and plans. (2008). GKINP
(ONTA)-05-005-07. Astana.

13. Dyshlyuk, S. S, Nikolayeva, O. N., & Romashova, L. A. (2015). Concerning formalization of the
process of creating thematic maps in GIS environment. Vestnik SGUGIT [Vestnik SSUGT], 2(30), 78-85 [in
Russian].

14. Lyakhova, O. N. (2013). Tritium as an indicator of venues for nuclear tests. Journal of Environmental
Radioactivity, 124, 13-21.

15. Tritium (hydrogen-3) (2005). EVS Human Health Fact Sheet, Argonne National Laboratory, 3 p.

16. Tritium in the Environment. (1979). NCRP No. 62. National Council on Radiation Protection and
Measurements, 78 p.

17. Order of the Minister of National Economy of the Republic of Kazakhstan of February 27, 2015
No. 155. Hygienic standards "Sanitary and epidemiological requirements for ensuring radiation safety"
[in Russian].

Received 24.03.2020
© M. T. Abisheva, E. P. Khlebnikova, 2021

75



