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�< ���������� �b�� �����������]�]���� �i�j�h�\�_�^�_�g�Z�� �[�_�k�i�b�e�h�l�g�Z�y�� �Z�w�j�h�n�h�l�h�k�t�_�f�d�Z���^�_�e�v�l�� �j�j�� �=�h�e�h�m�k�l�g�h�c�� �b��
�;�m�]�m�e�v�^�_�c�d�b���� �j�Z�k�i�h�e�h�`�_�g�g�u�o�� �g�Z�� �k�_�\�_�j�h-�a�Z�i�Z�^�g�h�f�� �i�h�[�_�j�_�`�v�_�� �h�a���� �;�Z�c�d�Z�e�� �K�� �i�h�f�h�s�v�x��
�n�h�l�h�]�j�Z�f�f�_�l�j�b�q�_�k�d�h�]�h�� �f�_�l�h�^�Z���� �j�_�Z�e�b�a�h�\�Z�g�g�h�]�h�� �\�� �i�j�h�]�j�Z�f�f�_�� �©Agisoft Metashape», 
�i�j�h�k�l�j�h�_�g�u�� �h�j�l�h�n�h�l�h�i�e�Z�g�u�� �b�� �p�b�n�j�h�\�u�_�� �f�h�^�_�e�b�� �f�_�k�l�g�h�k�l�b ���P�F�F�� �k�\�_�j�o�\�u�k�h�d�h�]�h��
�j�Z�a�j�_�r�_�g�b�y���� �I�j�b�� �^�_�r�b�n�j�b�j�h�\�Z�g�b�b �i�h�e�m�q�_�g�g�u�o�� �f�Z�l�_�j�b�Z�e�h�\ �h�[�g�Z�j�m�`�_�g�u�� �l�_�o�g�h�]�_�g�g�u�_��
�b�a�f�_�g�_�g�b�y���a�_�f�g�h�c���i�h�\�_�j�o�g�h�k�l�b�����g�_���k�\�y�a�Z�g�g�u�_���k���h�k�\�h�_�g�b�_�f �a�_�f�_�e�v �i�h�k�e�_�^�g�b�o���^�_�k�y�l�b�e�_�l�b�c. 
�I�j�b�\�e�_�q�_�g�b�_�� �b�k�l�h�j�b�q�_�k�d�b�o�� �^�Z�g�g�u�o�� �i�h�a�\�h�e�b�e�h�� �b�^�_�g�l�b�n�b�p�b�j�h�\�Z�l�v�� �k�e�_�^�u�� �Z�g�l�j�h�i�h�]�_�g�g�h�c��
�^�_�y�l�_�e�v�g�h�k�l�b���\���^�_�e�v�l�Z�o���j�_�d�����i�j�b�g�Z�^�e�_�`�Z�s�b�_ �k�h�\�_�l�k�d�h�f�m���i�_�j�b�h�^�m���j�Z�a�\�b�l�b�y���k�l�j�Z�g�u�����<���^�_�e�v�l�_��
�j���� �=�h�e�h�m�k�l�g�h�c���� �d�h�l�h�j�Z�y�� �g�Z�� �[�h�e�v�r�_�c�� �i�e�h�s�Z�^�b�� �i�j�_�^�k�l�Z�\�e�y�_�l�� �k�h�[�h�c���g�_�a�Z�k�_�e�_�g�g�m�x���k�l�_�i�v�� �k��
�h�k�l�j�h�\�d�Z�f�b �j�_�e�b�d�l�h�\�u�o �l�h�i�h�e�_�c�����\�u�y�\�e�_�g�u���f�_�k�l�Z���j�Z�k�i�h�e�h�`�_�g�b�y���^�h�f�h�\���m�e�m�k�h�\���A�Z�j�_�q�g�u�c���b��
�I�h�^�d�Z�f�_�g�g�u�c�����k�m�s�_�k�l�\�h�\�Z�\�r�b�o �k���^�h�j�_�\�h�e�x�p�b�h�g�g�h�]�h���\�j�_�f�_�g�b���^�h�������������]. �J�_�d�h�g�k�l�j�m�b�j�h�\�Z�g�u 
�]�j�Z�g�b�p�u�� �w�l�b�o�� �i�h�k�_�e�_�g�b�c�� �b�� �k�_�e�v�k�d�h�o�h�a�y�c�k�l�\�_�g�g�u�o�� �m�]�h�^�b�c���� �i�j�b�g�Z�^�e�_�`�Z�s�b�o�� �b�o�� �`�b�l�_�e�y�f�� �b��
�d�h�e�e�_�d�l�b�\�g�h�f�m�� �o�h�a�y�c�k�l�\�m. �<�� �h�[�_�b�o�� �^�_�e�v�l�Z�o�� �g�Z�� �a�_�f�g�h�c�� �i�h�\�_�j�o�g�h�k�l�b�� �k�h�o�j�Z�g�b�e�b�k�v���k�e�_�^�u��
�f�Z�k�r�l�Z�[�g�u�o�� �e�_�k�h�a�Z�]�h�l�h�\�b�l�_�e�v�g�u�o�� �j�Z�[�h�l���� �m�g�b�d�Z�e�v�g�u�_�� �n�h�l�h�]�j�Z�n�b�b�� �d�h�l�h�j�u�o�� �\�i�_�j�\�u�_��
�i�j�b�\�h�^�y�l�k�y���\���g�Z�k�l�h�y�s�_�c���j�Z�[�h�l�_�����<�u�y�\�e�_�g�u �f�_�k�l�Z���k�d�h�i�e�_�g�b�y���a�Z�l�h�g�m�\�r�_�]�h���e�_�k�Z���m���[�_�j�_�]�h�\���h�a����
�;�Z�c�d�Z�e�� �b�� �\�� �g�_�d�h�l�h�j�u�o�� �j�m�k�e�Z�o�� �j���� �=�h�e�h�m�k�l�g�h�c���� �<�� �i�j�Z�d�l�b�q�_�k�d�h�f�� �i�e�Z�g�_�� �i�h�e�m�q�_�g�g�u�_�� �^�Z�g�g�u�_��
�f�h�]�m�l���[�u�l�v���b�k�i�h�e�v�a�h�\�Z�g�u���\���b�k�l�h�j�b�q�_�k�d�b�o���j�_�d�h�g�k�l�j�m�d�p�b�y�o�����g�Z�i�j�b�f�_�j�����i�j�b���k�h�a�^�Z�g�b�b���f�Z�d�_�l�h�\��
�h�[�m�k�l�j�h�c�k�l�\�Z���^�_�e�v�l �\���k�h�\�_�l�k�d�b�c���i�_�j�b�h�^���\�j�_�f�_�g�b���^�e�y���j�_�]�b�h�g�Z�e�v�g�u�o���f�m�a�_�_�\���\���k�h�\�j�_�f�_�g�g�u�o��
�i�h�k�_�e�d�Z�o���b���\�b�a�b�l-�p�_�g�l�j�Z�o���I�j�b�[�Z�c�d�Z�e�v�k�d�h�]�h���g�Z�p�b�h�g�Z�e�v�g�h�]�h���i�Z�j�d�Z�����J�_�a�m�e�v�l�Z�l�u���f�h�]�m�l���[�u�l�v��
�l�Z�d�`�_���i�h�e�_�a�g�u���\���w�d�h�e�h�]�b�q�_�k�d�b�o���b�a�u�k�d�Z�g�b�y�o�����k�h�\�f�_�s�_�g�g�u�o���k���^�h�[�u�q�_�c �^�j�_�\�_�k�b�g�u �k���p�_�e�v�x��
�h�q�b�s�_�g�b�y���^�g�Z���\�h�^�h�_�f�h�\. 
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TRACES OF ANTHROPOGENIC ACTIVITY OF THE SOVIET-ERA  
BASED ON AERIAL PHOTOGRAPHY DATA IN T HE DELTAS  

OF THE BUGULDEYKA AND GOLOUST NAYA RIVERS (BAIKAL REGION) 

ABSTRACT 
In 2021 and 2022 unmanned aerial photography of the deltas of the Goloustnaya and 

Buguldeyka Rivers, located on the northwestern shore of Lake Baikal, were performed. Using the 
photogrammetric method implemented in the “Agisoft Metashape”  software, ultra-high-resolution 
orthomosaics and digital surface models (DSM) were built. When deciphering the obtained 
materials, technogenic surface changes that are not associated with land development in recent 
decades were found. The involvement of historical data made it possible to identify traces of 
anthropogenic activity in the river deltas belonging to the Soviet-era of the country’s development. 
In the Goloustnaya River delta, which is now almost uninhabited over a larger area, and 
represents a steppe with islands of relict poplars, the locations of the houses of the Zarechn�\ and 
Podkamenn�\ uluses, which existed from pre-revolutionary times until 1958, were revealed. The 
boundaries of these settlements and agricultural land belonging to their inhabitants and 
collective farms were reconstructed. In both deltas, traces of large-scale logging works, unique 
photographs of which are presented for the first time in this article, were preserved on the 
surface. Places of accumulation of sunken forests on the shores of Lake Baikal and in some 
channels of the Goloustnaya River were revealed. On practice, the obtained data can be 
used in historical reconstructions, for example, when creating models of the arrangement 
of deltas in the Soviet-era for regional museums in modern villages and visitor centers of the 
Pribaikalsk�\ National Park. The results may also be useful in environmental surveys combined 
with timber extraction in order to clean the bottom of water bodies. 

KEYWORDS: unmanned aerial photography, mapping, anthropogenic objects, delta, Baikal 

�<�<�?�>�?�G�B�? 
�K�j�_�^�b �^�b�k�l�Z�g�p�b�h�g�g�u�o �f�_�l�h�^�h�\ �a�h�g�^�b�j�h�\�Z�g�b�y �\ �i�h�k�e�_�^�g�b�_ �]�h�^�u �h�k�h�[�m�x 

�i�h�i�m�e�y�j�g�h�k�l�v �a�Z�\�h�_�\�u�\�Z�_�l �Z�w�j�h�n�h�l�h�k�t�_�f�d�Z (�:�N�K) �k �i�h�f�h�s�v�x �[�_�k�i�b�e�h�l�g�u�o �e�_�l�Z�l�_�e�v�g�u�o 
�Z�i�i�Z�j�Z�l�h�\ (�;�I�E�: ) [Tmuši’c et al., 2020; Calantropio et al., 2021; Cheng et al., 2021; Liu-Zeng 
et al., 2022]. �>�Z�e�v�g�_�c�r�Z�y �n�h�l�h�]�j�Z�f�f�_�l�j�b�q�_�k�d�Z�y�� �h�[�j�Z�[�h�l�d�Z�� �^�Z�g�g�u�o���i�h�a�\�h�e�y�_�l���i�h�e�m�q�Z�l�v��
�h�j�l�h�n�h�l�h�i�e�Z�g�u���b���p�b�n�j�h�\�u�_���f�h�^�_�e�b�� �f�_�k�l�g�h�k�l�b�� ���P�F�F������ �d�h�l�h�j�u�_�� �^�_�r�b�n�j�b�j�m�x�l�k�y�� �^�e�y��
�b�a�m�q�_�g�b�y���k�l�j�h�_�g�b�y���a�_�f�g�h�c���i�h�\�_�j�o�g�h�k�l�b. �<���g�Z�r�b�o���b�k�k�e�_�^�h�\�Z�g�b�y�o���l�Z�d�b�_���f�Z�l�_�j�b�Z�e�u��
�b�k�i�h�e�v�a�m�x�l�k�y �^�e�y���d�Z�j�l�h�]�j�Z�n�b�j�h�\�Z�g�b�y �j�Z�a�j�u�\�g�u�o�� �^�_�n�h�j�f�Z�p�b�c���� �d�h�l�h�j�u�_���f�h�]�m�l���[�u�l�v��
�\�u�y�\�e�_�g�u���\���]�h�e�h�p�_�g�h�\�u�o���h�l�e�h�`�_�g�b�y�o���d�h�g�m�k�h�\���\�u�g�h�k�Z�� �>Lunina, Gladkov, 2022]. �I�j�b���w�l�h�f, 
�g�Z�j�y�^�m�� �k���^�Z�g�g�u�f�b���h���g�Z�j�m�r�_�g�b�y�o���i�h�\�_�j�o�g�h�k�l�b���A�_�f�e�b, �f�u �h�[�g�Z�j�m�`�b�\�Z�_�f �j�Z�a�e�b�q�g�u�_��
�b�g�l�_�j�_�k�g�u�_���h�[�t�_�d�l�u���b�� �^�_�n�h�j�f�Z�p�b�b�����k�\�y�a�Z�g�g�u�_���k���Z�g�l�j�h�i�h�]�_�g�g�h�c���^�_�y�l�_�e�v�g�h�k�l�v�x�� �g�_�^�Z�\�g�_�]�h��
�i�j�h�r�e�h�]�h. �>�e�y���k�i�_�p�b�Z�e�b�k�l�h�\���� �a�Z�g�b�f�Z�x�s�b�o�k�y�� �j�_�r�_�g�b�_�f�� �i�j�h�[�e�_�f�� �w�d�h�e�h�]�b�q�_�k�d�h�c��
�m�k�l�h�c�q�b�\�h�k�l�b, �k�h�p�b�Z�e�v�g�u�o���Z�k�i�_�d�l�h�\���j�Z�a�\�b�l�b�y���b���h�p�_�g�d�b���Z�g�l�j�h�i�h�]�_�g�g�h�]�h���\�h�a�^�_�c�k�l�\�b�y�� �g�Z��
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�h�d�j�m�`�Z�x�s�m�x�� �k�j�_�^�m�� �k�\�_�^�_�g�b�y�� �h�� �l�Z�d�b�o�� �e�Z�g�^�r�Z�n�l�g�u�o�� �b�a�f�_�g�_�g�b�y�o�� �f�h�]�m�l�� �[�u�l�v�� �\�_�k�v�f�Z��
�i�h�e�_�a�g�u�f�b���� �W�l�h�� �i�h�[�m�^�b�e�h� ��g�Z�k�� �d�� �i�j�h�\�_�^�_�g�b�x�� �g�Z�k�l�h�y�s�_�]�h� ��b�k�k�e�_�^�h�\�Z�g�b�y��� ��p�_�e�v�� �d�h�l�h�j�h�]�h��
�a�Z�d�e�x�q�Z�e�Z�k�v� ��\�� �\�u�y�k�g�_�g�b�b� ��i�j�b�j�h�^�u�� �^�b�k�l�Z�g�p�b�h�g�g�h�� �g�Z�[�e�x�^�Z�_�f�u�o� ��^�_�n�h�j�f�Z�p�b�c� ��i�h�q�\�u�� �b��
�h�k�l�Z�l�d�h�\� ��h�[�t�_�d�l�h�\ �^�_�y�l�_�e�v�g�h�k�l�b�� �k�h�\�_�l�k�d�h�]�h�� �i�_�j�b�h�^�Z �\�� �^�_�e�v�l�Z�o�� �j�j�� �=�h�e�h�m�k�l�g�h�c �b��
�;�m�]�m�e�v�^�_�c�d�b�����j�Z�k�i�h�e�h�`�_�g�g�u�o���g�Z���a�Z�i�Z�^�g�h�f���i�h�[�_�j�_�`�v�_���h�a�����;�Z�c�d�Z�e ���j�b�k��������.  

�J�b�k����1. �J�Z�k�i�h�e�h�`�_�g�b�_���^�_�e�v�l���j�j�����=�h�e�h�m�k�l�g�h�c �b���;�m�]�m�e�v�^�_�c�d�b �b���b�o���h�j�l�h�n�h�l�h�i�e�Z�g�u  
�i�h���^�Z�g�g�u�f���:�N�K �\���f�Z�_�������������]�� 

Fig. 1. Location of the deltas of the Goloustnaya and Buguldeyka Rivers and their orthomosaics 
according to aerial photography of May 2022   
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�D�j�h�f�_�� �l�h�]�h���� �w�l�Z�� �j�Z�[�h�l�Z�� �i�j�_�^�k�l�Z�\�e�y�_�l�k�y�� �g�Z�f�� �i�h�e�_�a�g�h�c�� �k�� �l�h�q�d�b�� �a�j�_�g�b�y�� �j�Z�a�\�b�l�b�y��
�w�d�h�e�h�]�b�q�_�k�d�h�]�h���l�m�j�b�a�f�Z���b���h�[�m�k�l�j�h�c�k�l�\�Z���I�j�b�[�Z�c�d�Z�e�v�k�d�h�]�h���g�Z�p�b�h�g�Z�e�v�g�h�]�h���i�Z�j�d�Z�����G�Z�o�h�^�y�k�v��
�g�Z�� �_�]�h�� �l�_�j�j�b�l�h�j�b�b���� �k�_�c�q�Z�k�� �m�`�_�� �l�j�m�^�g�h�� �i�j�_�^�k�l�Z�\�b�l�v���� �q�l�h�� �\�� �g�_�d�h�l�h�j�u�o�� �f�_�k�l�Z�o���� �i�h�^�h�[�g�u�o��
�m�k�l�v�y�f�� �m�d�Z�a�Z�g�g�u�o�� �j�_�d���� �^�_�k�y�l�d�b�� �e�_�l�� �g�Z�a�Z�^�� �\�_�e�Z�k�v�� �Z�d�l�b�\�g�Z�y�� �g�Z�j�h�^�g�h-�o�h�a�y�c�k�l�\�_�g�g�Z�y��
�^�_�y�l�_�e�v�g�h�k�l�v�����k�e�_�^�u���d�h�l�h�j�h�c���\���p�_�e�h�f���f�h�`�g�h���j�Z�a�]�e�y�^�_�l�v���l�h�e�v�d�h���k���\�u�k�h�l�u���i�l�b�q�v�_�]�h���i�h�e�_�l�Z���� 

�H�[�t�_�d�l�u���b�k�k�e�_�^�h�\�Z�g�b�y���b���b�k�l�h�j�b�y���b�o���h�k�\�h�_�g�b�y 
�>�_�e�v�l�u���j�j�����=�h�e�h�m�k�l�g�h�c �b���;�m�]�m�e�v�^�_�c�d�b �i�j�_�^�k�l�Z�\�e�y�x�l���k�h�[�h�c���Z�d�d�m�f�m�e�y�l�b�\�g�u�_���f�u�k�u����

�i�j�b�f�u�d�Z�x�s�b�_�� �d�� �k�d�e�h�g�Z�f�� �I�j�b�f�h�j�k�d�h�]�h�� �o�j�_�[�l�Z���� �O�h�a�y�c�k�l�\�_�g�g�h�_�� �h�k�\�h�_�g�b�_�� �w�l�b�o�� �l�_�j�j�b�l�h�j�b�c��
�g�Z�q�Z�e�h�k�v�� �\�� �;�9�,�,�� �\���� �>�D�j�Z�\�q�_�g�d�h �b�� �^�j��, ������������ �k���� �����@���� �<�� �j�_�]�b�h�g�_�� �j�Z�k�k�_�e�y�e�b�k�v�� �d�Z�d�� �d�h�j�_�g�g�u�_��
�g�Z�j�h�^�u���� �k�h�a�^�Z�\�Z�y�� �i�h�k�_�e�_�g�b�y (�m�e�m�k�u)���� �l�Z�d�� �b�� �j�m�k�k�d�h�_�� �g�Z�k�_�e�_�g�b�_. �A�Z�d�e�Z�^�u�\�Z�e�b�k�v�� �[�m�^�m�s�b�_��
�i�h�k�_�e�d�b���;�m�]�m�e�v�^�_�c�d�Z���b���;�h�e�v�r�h�_���=�h�e�h�m�k�l�g�h�_���� 

�H�^�g�h�� �b�a�� �i�_�j�\�u�o�� �m�i�h�f�b�g�Z�g�b�c�� �h�� �k�h�a�^�Z�g�b�b�� �k�_�e�v�k�d�h�o�h�a�y�c�k�l�\�_�g�g�h�c�� �Z�j�l�_�e�b�� �©�M�^�Z�j�g�Z�y��
�;�m�]�m�e�v�^�_�c�d�Z�ª�� �d�Z�d�� �k�i�h�k�h�[�Z�� �d�h�e�e�_�d�l�b�\�g�h�]�h�� �\�_�^�_�g�b�y�� �o�h�a�y�c�k�l�\�Z�� �h�l�g�h�k�b�l�k�y�� �d�� ���������� �]�h�^�m1���� �� �<��
�;�h�e�v�r�h�f�� �=�h�e�h�m�k�l�g�h�f�� �d�� ���������� �]���� �[�u�e�h �k�h�a�^�Z�g�h�� �^�\�_�� �Z�j�l�_�e�b — �i�j�h�f�u�k�e�h�\�h-�h�o�h�l�h�\�_�^�q�_�k�d�Z�y��
�©�D�j�Z�k�g�u�c���;�Z�c�d�Z�e�ª���b���i�j�h�f�u�k�e�h�\�h-�j�u�[�h�e�h�\�g�Z�y���©�D�j�Z�k�g�u�c���B�^�_�]�h�e�ª�����d�h�l�h�j�u�_���b�f�_�e�b���[�h�e�_�_��������
�]�Z���i�Z�r�_�g�g�u�o���b���[�h�e�_�_�����������]�Z���i�h�d�h�k�g�u�o���a�_�f�_�e�v�����:�j�l�_�e�b���i�h�a�^�g�_�_���[�u�e�b���h�[�t�_�^�b�g�_�g�u���\���d�h�e�o�h�a��
�©�I�m�l�v���d���d�h�f�f�m�g�b�a�f�m�ª���>�:�l�m�l�h�\�Z�����������������k���������@. 

�A�g�Z�q�b�l�_�e�v�g�h�_�� �j�Z�a�\�b�l�b�_�� �g�Z�k�_�e�_�g�g�u�_�� �i�m�g�d�l�u�� �i�h�e�m�q�b�e�b�� �[�e�Z�]�h�^�Z�j�y�� �e�_�k�h�a�Z�]�h�l�h�\�d�Z�f�� �b��
�e�_�k�h�k�i�e�Z�\�m (�j�b�k����2–3)�����<���f�Z�_�������������]�����\���k�����;�m�]�m�e�v�^�_�c�d�_ �g�Z�q�Z�l�h���k�l�j�h�b�l�_�e�v�k�l�\�h���;�m�]�m�e�v�^�_�c�k�d�h�]�h��
�e�_�k�i�j�h�f�o�h�a�Z���d�h�f�[�b�g�Z�l�Z���©�B�j�d�m�l�k�d�e�_�k�ª���k���]�h�^�h�\�u�f���h�[�t�_�f�h�f���\�u�\�h�a�d�b���b���k�i�e�h�l�d�b���^�j�_�\�_�k�b�g�u���\��
�h�[�t�_�f�_�� �������� �l�u�k���� �f�ñ���� �P�_�e�v�x�� �[�u�e�h�� �h�[�_�k�i�_�q�_�g�b�_�� �k�u�j�v�_�f�� �K�h�e�a�Z�g�k�d�h�]�h�� �a�Z�\�h�^�Z�� �\�b�k�d�h�a�g�h�c��
�p�_�e�e�x�e�h�a�u�� �g�Z�� �h�a. �;�Z�c�d�Z�e2���� �<�� ���������� �]���� �g�Z�� �j���� �=�h�e�h�m�k�l�g�m�x �i�_�j�_�\�_�^�_�g�� �;�h�e�v�r�_�j�_�q�_�g�k�d�b�c��
�e�_�k�i�j�h�f�o�h�a���� �<�� ���������� �]���� �g�Z�� �_�]�h�� �[�Z�a�_�� �[�u�e�h�� �h�j�]�Z�g�b�a�h�\�Z�g�h�� �d�h�f�i�e�_�d�k�g�h�_�� �e�_�k�h�o�h�a�y�c�k�l�\�_�g�g�h�_��
�i�j�_�^�i�j�b�y�l�b�_�� �©�;�Z�c�d�Z�e�ª���� �k�l�Z�\�r�_�_�� �\�� ���������� �]���� �=�h�e�h�m�k�l�_�g�k�d�b�f�� �e�_�k�i�j�h�f�o�h�a�h�f [�:�l�m�l�h�\�Z, 2018, 
�k. 11–12].  

�J�b�k����2. �F�h�e�_�\�h�c���k�i�e�Z�\���e�_�k�Z���i�h���j�����=�h�e�h�m�k�l�g�h�c���g�Z���������d�f3 ���Z�����b���d�Z�l�_�j�Z���g�Z���j�_�c�^�_���\���h�`�b�^�Z�g�b�b��
�i�e�h�l�h�\���g�_�^�Z�e�_�d�h���h�l �d�j�Z�y �_�_ �^�_�e�v�l�u4 ���[�������n�h�l�h�]�j�Z�n�b�b�������������]�� 

Fig. 2. Log drifting along the Goloustnaya River at 58 km3 (a) and boats  in the roadstead 
waiting for rafts near the edge of its delta4 (b), photographs of 1958  

1 �=�:�B�H�����J-�������������H�i�����������>�������������E������. 
2 �=�:�B�H�����J-�������������H�i�����������>�������������E����������. 
3 �=�:�B�H�����J-�������������H�i�����������>�������������E������. 
4 �=�:�B�H�����J-�������������H�i�����������>�������������E�����������h�[�� 
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�;�h�e�v�r�_�j�_�q�_�g�k�d�b�c�� �b�� �;�m�]�m�e�v�^�_�c�k�d�b�c�� �e�_�k�i�j�h�f�o�h�a�u���� �\�o�h�^�b�\�r�b�_�� �\�� �i�j�h�b�a�\�h�^�k�l�\�_�g�g�h�_��
�h�[�t�_�^�b�g�_�g�b�_�� �©�B�j�d�m�l�k�d�e�_�k�ª���� �y�\�e�y�e�b�k�v�� �h�^�g�b�f�b�� �b�a�� �k�Z�f�u�o�� �d�j�m�i�g�u�o�� �\�� �j�_�]�b�h�g�_���� �I�e�Z�g�h�\�h �h�g�b��
�^�h�e�`�g�u�� �[�u�e�b�� �k�i�e�Z�\�e�y�l�v�� �������� �l�u�k���� �f�ñ�� �e�_�k�Z�� �\�� �]�h�^�� �i�h�� �;�Z�c�d�Z�e�m [�N�_�^�h�l�h�\�Z, 1982]���� �J�_�d�Z 
�;�m�]�m�e�v�^�_�c�d�Z���h�l�e�b�q�Z�e�Z�k�v���k�\�h�b�f���f�_�e�d�h�\�h�^�v�_�f�����g�_���i�h�a�\�h�e�y�\�r�b�f���\�o�h�^�b�l�v���\���_�_���m�k�l�v�_���[�h�e�v�r�b�f��
�k�m�^�Z�f���� �K�i�e�Z�\�� �i�h�� �j�_�d�_�� �[�u�e�� �\�h�a�f�h�`�_�g�� �©�l�h�e�v�d�h�� �i�j�b�� �m�k�l�j�h�c�k�l�\�_�� �i�e�h�l�b�g���� �h�q�b�s�_�g�b�b�� �b��
�m�]�e�m�[�e�_�g�b�b���j�m�k�e�Z���j�_�d�b���b���i�j�h�\�_�^�_�g�b�b���]�b�^�j�h�f�_�e�b�h�j�Z�l�b�\�g�u�o���j�Z�[�h�l�ª1�����G�Z���j�� �=�h�e�h�m�k�l�g�h�c���[�u�e��
�m�k�l�j�h�_�g�� �d�Z�k�d�Z�^�� �i�e�h�l�b�g�� �b�� �^�Z�f�[�� �>�D�j�Z�\�q�_�g�d�h���b�� �^�j��, ������������ �k���� �����@���� �i�h�a�\�h�e�y�\�r�b�o�� �i�h�^�g�b�f�Z�l�v��
�m�j�h�\�_�g�v�� �\�h�^�u�� �b�� �k�i�e�Z�\�e�y�l�v�� �\�g�b�a�� �i�h�� �l�_�q�_�g�b�x�� �k�i�b�e�_�g�g�u�c�� �e�_�k���� �I�h�^�]�h�l�h�\�e�_�g�g�u�c�� �e�_�k�� �k�m�^�Z�f�b��
�<�h�k�l�h�q�g�h-�K�b�[�b�j�k�d�h�]�h���j�_�q�g�h�]�h���i�Z�j�h�o�h�^�k�l�\�Z���^�h�k�l�Z�\�e�y�e�k�y���g�Z���e�_�k�h�i�_�j�_�\�Z�e�h�q�g�m�x���[�Z�a�m���i�h�k�_�e�d�Z 
�<�u�^�j�b�g�h���g�Z���\�h�k�l�h�q�g�h�f���i�h�[�_�j�_�`�v�_���h�a�����;�Z�c�d�Z�e2. 

�J�b�k�����������E�_�k�h�a�Z�]�h�l�h�\�b�l�_�e�v�g�u�_���j�Z�[�h�l�u���\���^�_�e�v�l�_���j�����=�h�e�h�m�k�l�g�h�c3 ���Z�����b���l�j�Z�g�k�i�h�j�l�b�j�h�\�d�Z��
�e�_�k�Z���k���i�h�f�h�s�v�x���d�h�a�e�h�\�u�o���d�j�Z�g�h�\���m���d�Z�g�Z�e�Z���\���i�h�k�����;. �=�h�e�h�m�k�l�g�h�_4 (�[)  

Fig. 3. Logging work in the delta of the Goloustnaya River (a) and transportation of timber 
using gantry cranes near the canal in the village of B. Goloustnoe (b) 

�J�_�r�_�g�b�_�f�� �b�k�i�h�e�g�b�l�_�e�v�g�h�]�h�� �d�h�f�b�l�_�l�Z�� �B�j�d�m�l�k�d�h�]�h�� �h�[�e�Z�k�l�g�h�]�h�� �K�h�\�_�l�Z�� �^�_�i�m�l�Z�l�h�\��
�l�j�m�^�y�s�b�o�k�y�� �‹�� �������� �h�l�� ������ �b�x�e�y�� ���������� �]���� �j�j�� �=�h�e�h�m�k�l�g�Z�y�� �b�� �;�m�]�m�e�v�^�_�c�d�Z�� �[�u�e�b�� �\�g�_�k�_�g�u�� �\��
�i�_�j�_�q�_�g�v���j�_�d���B�j�d�m�l�k�d�h�c���h�[�e�Z�k�l�b�����y�\�e�y�x�s�b�o�k�y���f�_�k�l�Z�f�b���g�_�j�_�k�l�Z���e�h�k�h�k�_�\�u�o���b���h�k�_�l�j�h�\�u�o���j�u�[����
�<�h�^�h�h�o�j�Z�g�g�Z�y���e�_�k�g�Z�y���i�h�e�h�k�Z���i�h���h�[�_�b�f���[�_�j�_�]�Z�f���[�u�e�Z���h�i�j�_�^�_�e�_�g�Z���\�������d�f5. 

�I�h�k�l�Z�g�h�\�e�_�g�b�_�f���P�D���D�I�K�K���b���K�h�\�_�l�Z���f�b�g�b�k�l�j�h�\���K�K�K�J���h�l���������Z�i�j�_�e�y�������������]�����‹����������
�;�h�e�v�r�_�j�_�q�_�g�k�d�b�c���b���;�m�]�m�e�v�^�_�c�k�d�b�c���e�_�k�i�j�h�f�o�h�a�u���[�u�e�b���i�_�j�_�^�Z�g�u���b�a���\�_�^�_�g�b�y���F�b�g�b�k�l�_�j�k�l�\�Z��
�e�_�k�g�h�c���� �p�_�e�e�x�e�h�a�g�h-�[�m�f�Z�`�g�h�c�� �b�� �^�_�j�_�\�h�h�[�j�Z�[�Z�l�u�\�Z�x�s�_�c�� �i�j�h�f�u�r�e�_�g�g�h�k�l�b�� �K�K�K�J�� �\ 
�\�_�^�_�g�b�_���=�h�k�m�^�Z�j�k�l�\�_�g�g�h�]�h���d�h�f�b�l�_�l�Z���K�K�K�J���i�h���e�_�k�g�h�f�m���o�h�a�y�c�k�l�\�m�����G�Z���b�o���[�Z�a�_���^�h�e�`�g�u���[�u�e�b��
�[�u�l�v�� �k�h�a�^�Z�g�u�� �©�d�h�f�i�e�_�d�k�g�u�_�� �e�_�k�g�u�_�� �i�j�_�^�i�j�b�y�l�b�y�� �i�h�� �h�o�j�Z�g�_���� �\�h�k�i�j�h�b�a�\�h�^�k�l�\�m�� �b��
�j�Z�p�b�h�g�Z�e�v�g�h�f�m���b�k�i�h�e�v�a�h�\�Z�g�b�x���e�_�k�h�\�ª���^�e�y���i�j�h�\�_�^�_�g�b�y���k�Z�g�b�l�Z�j�g�u�o���j�m�[�h�d�����j�m�[�h�d���m�o�h�^�Z���a�Z��
�e�_�k�h�f�����h�[�_�k�i�_�q�_�g�b�y���i�j�h�l�b�\�h�i�h�`�Z�j�g�h�c���h�o�j�Z�g�u���e�_�k�h�\���b���\�u�i�h�e�g�_�g�b�y���^�j�m�]�b�o���f�_�j�h�i�j�b�y�l�b�c���i�h��
�b�o���h�o�j�Z�g�_���b���\�h�k�i�j�h�b�a�\�h�^�k�l�\�m6. 

1 �=�:�B�H�����J-�������������H�i�����������>���������������E����������������. 
2 �N�_�^�h�l�h�\�Z���=�����M�d�Z�a�����k�h�q�����K������. 
3 �E�_�k�o�h�a���;�Z�c�d�Z�e�����N�h�l�h���W���>�����;�j�x�o�Z�g�_�g�d�h�����������������B�H�=�M�G�;�����)�1�����������������W�e�_�d�l�j�h�g�g�u�c���j�_�k�m�j�k����

https://i.irklib.ru ���^�Z�l�Z���h�[�j�Z�s�_�g�b�y������������������������. 
4 �E�_�k�o�h�a���;�Z�c�d�Z�e�����N�h�l�h���W�����>�����;�j�x�o�Z�g�_�g�d�h�����������������B�H�=�M�G�;�����)�1�����������������W�e�_�d�l�j�h�g�g�u�c���j�_�k�m�j�k����

https://i.irklib.ru ���^�Z�l�Z���h�[�j�Z�s�_�g�b�y������������.2023). 
5 �=�:�B�H�����J-�������������H�i�����H�P�����>�����������������E���������í34. 
6 �I�h�k�l�Z�g�h�\�e�_�g�b�_���P�D���D�I�K�K���b���K�F���K�K�K�J���h�l���������Z�i�j�_�e�y�������������]�����‹�������������G�K�;���=�:�B�H�����‹�����������������K������. 
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�F�:�L�?�J�B�:�E�U���B���F�?�L�H�>�U���B�K�K�E�?�>�H�<�:�G�B�Y 
�:�N�K �g�Z�^�� �^�_�e�v�l�h�c�� �j���� �;�m�]�m�e�v�^�_�c�d�b�� �i�j�h�\�_�^�_�g�Z 23 �f�Z�y�� ���������� �]������ �g�Z�^�� �^�_�e�v�l�h�c�� �j����

�=�h�e�h�m�k�l�g�h�c — 14–�������f�Z�y�������������]�����b��17–�������f�Z�y�������������]�� �< �j�_�a�m�e�v�l�Z�l�_���^�e�y���i�_�j�\�h�]�h���m�q�Z�k�l�d�Z���[�u�e�h��
�i�h�e�m�q�_�g�h�������������n�h�l�h�]�j�Z�n�b�c�����^�e�y���\�l�h�j�h�]�h — 10 ���������\�������������]�����b������ ���������\�������������]�����<���d�Z�q�_�k�l�\�_��
�h�[�h�j�m�^�h�\�Z�g�b�y�� �b�k�i�h�e�v�a�h�\�Z�e�k�y�� �d�\�Z�^�j�h�d�h�i�l�_�j��DJI Phantom 4 RTK �\�� �d�h�f�i�e�_�d�l�_�� �k�� �[�Z�a�h�\�h�c��
�k�l�Z�g�p�b�_�c��DJI D-RTK ������ �<�� �m�d�Z�a�Z�g�g�m�x�� �f�h�^�_�e�v�� �^�j�h�g�Z�� �\�k�l�j�h�_�g�� �f�h�^�m�e�v�� �5�7�.�� ��RealTime 
Kinematic������ �d�h�l�h�j�u�c�� �h�[�_�k�i�_�q�b�\�Z�_�l�� �i�h�e�m�q�_�g�b�_�� �^�Z�g�g�u�o�� �i�h�a�b�p�b�h�g�b�j�h�\�Z�g�b�y�� �\�� �j�_�`�b�f�_��
�j�_�Z�e�v�g�h�]�h���\�j�_�f�_�g�b���k���l�h�q�g�h�k�l�v�x���^�h���k�Z�g�l�b�f�_�l�j�Z���b���k���f�b�g�b�f�Z�e�v�g�h�c���Z�[�k�h�e�x�l�g�h�c���i�h�]�j�_�r�g�h�k�l�v�x��
�f�_�l�Z�^�Z�g�g�u�o���b�a�h�[�j�Z�`�_�g�b�y�����I�h�^���i�j�b�_�f�g�b�d�h�f���5�7�.���j�Z�k�i�h�e�h�`�_�g���f�h�^�m�e�v���k�i�m�l�g�b�d�h�\�u�o���k�b�k�l�_�f��
�i�h�a�b�p�b�h�g�b�j�h�\�Z�g�b�y���� �h�[�_�k�i�_�q�b�\�Z�x�s�b�c�� �k�l�Z�[�b�e�v�g�h�k�l�v�� �i�h�e�_�l�Z�� �\�� �f�_�k�l�g�h�k�l�b�� �k�h�� �k�e�Z�[�u�f��
�k�b�]�g�Z�e�h�f���� �K�h�\�f�_�s�_�g�b�_�� �w�l�b�o�� �^�\�m�o�� �f�h�^�m�e�_�c�� �3�K�D�Q�W�R�P�� ���� �5�7�.�� �k�i�h�k�h�[�k�l�\�m�_�l�� �h�i�l�b�f�b�a�Z�p�b�b��
�[�_�a�h�i�Z�k�g�h�k�l�b�� �i�h�e�_�l�Z�� �b�� �i�h�e�m�q�_�g�b�x�� �l�h�q�g�u�o�� �^�Z�g�g�u�o�� �^�e�y�� �]�_�h�^�_�a�b�b�� �b�� �i�j�b�d�e�Z�^�g�u�o�� �a�Z�^�Z�q��
�d�Z�j�l�h�]�j�Z�n�b�j�h�\�Z�g�b�y�� 

�I�h�e�g�Z�y�� �i�e�h�s�Z�^�g�Z�y�� �k�t�_�f�d�Z�� �i�j�h�b�a�\�h�^�b�e�Z�k�v�� �\�� �Z�\�l�h�f�Z�l�b�q�_�k�d�h�f�� �j�_�`�b�f�_���� �>�e�y�� �w�l�h�]�h��
�i�h�e�_�l�g�u�_�� �a�Z�^�Z�g�b�y�� �j�Z�a�j�Z�[�Z�l�u�\�Z�e�b�k�v�� �a�Z�j�Z�g�_�_�� �\�� �k�i�_�p�b�Z�e�b�a�b�j�h�\�Z�g�g�h�f�� �i�j�b�e�h�`�_�g�b�b�� �©DJI GS 
RTK Pro�ª���� �I�j�b�� �Z�g�Z�e�b�a�_�� �g�_�h�[�o�h�^�b�f�h�c�� �l�h�q�g�h�k�l�b�� �b�� �i�j�h�k�l�j�Z�g�k�l�\�_�g�g�h�]�h�� �j�Z�a�j�_�r�_�g�b�y��
�i�h�e�m�q�Z�_�f�u�o���j�_�a�m�e�v�l�Z�l�h�\�����Z���l�Z�d�`�_���k���m�q�_�l�h�f���\�j�_�f�_�g�b�����d�h�l�h�j�h�_���[�u�e�h���g�_�h�[�o�h�^�b�f�h���a�Z�l�j�Z�l�b�l�v���g�Z��
�i�j�h�\�_�^�_�g�b�_�� �j�Z�[�h�l���� �g�Z�f�b�� �[�u�e�b�� �\�u�[�j�Z�g�u�� �k�e�_�^�m�x�s�b�_�� �i�Z�j�Z�f�_�l�j�u�� �:�N�K���� �\�u�k�h�l�Z�� �i�h�e�_�l�Z��
�d�h�i�l�_�j�Z — �h�l�� �������� �^�h�� �������� �f�� ���\�� �a�Z�\�b�k�b�f�h�k�l�b�� �h�l�� �k�e�h�`�g�h�k�l�b�� �n�h�j�f�� �j�_�e�v�_�n�Z������ �f�Z�d�k�b�f�Z�e�v�g�Z�y��
�k�d�h�j�h�k�l�v���i�h�e�_�l�Z — ���������f���k�����i�j�h�^�h�e�v�g�h�_ �i�_�j�_�d�j�u�l�b�_���f�_�`�^�m���k�g�b�f�d�Z�f�b — 80 %, �i�h�i�_�j�_�q�g�h�_ 
�i�_�j�_�d�j�u�l�b�_ — 70 �������I�h�e�_�l�g�u�_���a�Z�^�Z�g�b�y���\�u�i�h�e�g�y�e�b�k�v���\���j�_�`�b�f�_���©��D Photogrammetry�ª�����i�h�e�_�l��
�i�h�� �i�j�h�n�b�e�y�f�� �k�� �h�^�b�g�Z�d�h�\�u�f�� �j�Z�k�k�l�h�y�g�b�_�f�� �f�_�`�^�m�� �g�b�f�b�� �b�� �a�Z�^�Z�g�g�u�f�� �i�_�j�_�d�j�u�l�b�_�f���� �k��
�^�h�i�h�e�g�b�l�_�e�v�g�u�f�� �i�j�h�n�b�e�_�f�� �^�e�y�� �d�h�j�j�_�d�p�b�b�� �\�u�k�h�l�u�� ���i�h�e�_�l�� �b�a�� �d�h�g�_�q�g�h�c�� �l�h�q�d�b�� �a�Z�^�Z�g�b�y�� �\��
�p�_�g�l�j���k�h���k�t�_�f�d�h�c���i�h�^���m�]�e�h�f�������q�������I�j�b���\�u�i�h�e�g�_�g�b�b���\�k�_�o���i�h�e�_�l�g�u�o���a�Z�^�Z�g�b�c�����\�g�_���a�Z�\�b�k�b�f�h�k�l�b��
�h�l�� �j�Z�a�f�_�j�Z�� �k�g�b�f�Z�_�f�h�c�� �i�e�h�s�Z�^�b�� �b�� �e�b�g�_�c�g�u�o�� �j�Z�a�f�_�j�h�\�� �m�q�Z�k�l�d�h�\�� �b�k�k�e�_�^�h�\�Z�g�b�y���� �[�Z�a�h�\�Z�y��
�k�l�Z�g�p�b�y��D-RTK2 �\�� ���������� �]���� �m�k�l�Z�g�Z�\�e�b�\�Z�e�Z�k�v�� �g�Z�� �_�^�b�g�k�l�\�_�g�g�m�x�� �l�h�q�d�m�� �\�[�e�b�a�b�� �p�_�g�l�j�Z��
�k�g�b�f�Z�_�f�h�c���i�e�h�s�Z�^�b���k���n�b�d�k�Z�p�b�_�c���_�_���d�h�h�j�^�b�g�Z�l�����\�u�k�h�l�u���b�g�k�l�j�m�f�_�g�l�Z���b���m�k�l�Z�g�h�\�d�h�c���f�Z�j�d�_�j�Z��
�g�Z�� �f�_�k�l�g�h�k�l�b�� �M�q�Z�k�l�d�b�� �k�� �j�_�a�d�b�f�b�� �b�a�f�_�g�_�g�b�y�f�b�� �n�h�j�f�� �j�_�e�v�_�n�Z�� �b�� �[�h�e�v�r�b�f�b�� �i�_�j�_�i�Z�^�Z�f�b��
�\�u�k�h�l���k�g�b�f�Z�e�b�k�v���\���j�m�q�g�h�f���j�_�`�b�f�_ �k���b�a�f�_�g�_�g�b�_�f���i�Z�j�Z�f�_�l�j�h�\���k�t�_�f�d�b�����\�u�k�h�l�Z���b���k�d�h�j�h�k�l�v�����\��
�a�Z�\�b�k�b�f�h�k�l�b���h�l���d�h�g�d�j�_�l�g�u�o���m�k�e�h�\�b�c���f�_�k�l�g�h�k�l�b���� 

�>�e�y�� �n�h�l�h�]�j�Z�f�f�_�l�j�b�q�_�k�d�h�c�� �h�[�j�Z�[�h�l�d�b�� �b�k�i�h�e�v�a�h�\�Z�e�h�k�v�� �i�j�h�]�j�Z�f�f�g�h�_�� �h�[�_�k�i�_�q�_�g�b�_��
�©Agisoft Metashape�ª�����]�^�_���\���g�_�k�d�h�e�v�d�h���w�l�Z�i�h�\���i�j�h�b�a�\�h�^�b�e�b�k�v���k�e�_�^�m�x�s�b�_���^�_�c�k�l�\�b�y1:  

1) �a�Z�]�j�m�a�d�Z���n�h�l�h�]�j�Z�n�b�c��
2) �\�u�j�Z�\�g�b�\�Z�g�b�_���n�h�l�h�]�j�Z�n�b�c��
3) �h�i�l�b�f�b�a�Z�p�b�y���\�u�j�Z�\�g�b�\�Z�g�b�y��
4) �i�h�k�l�j�h�_�g�b�_���i�e�h�l�g�h�]�h���h�[�e�Z�d�Z���l�h�q�_�d��
5) �k�h�a�^�Z�g�b�_���d�Z�j�l�u���\�u�k�h�l�����p�b�n�j�h�\�h�c���f�h�^�_�e�b���f�_�k�l�g�h�k�l�b����
6) �k�h�a�^�Z�g�b�_���h�j�l�h�n�h�l�h�i�e�Z�g�Z��
7) �w�d�k�i�h�j�l���i�h�e�m�q�_�g�g�u�o���j�_�a�m�e�v�l�Z�l�h�\��

�I�h�e�m�q�_�g�g�u�_�� �j�_�a�m�e�v�l�Z�l�u�� �w�d�k�i�h�j�l�b�j�h�\�Z�e�b�k�v�� �\�� �n�h�j�f�Z�l�u��GeoTIFF �b�� �
��jpeg���� �<�� �k�\�y�a�b�� �k��
�l�_�f�����q�l�h���b�l�h�]�h�\�u�_���p�b�n�j�h�\�u�_���f�h�^�_�e�b���f�_�k�l�g�h�k�l�b���j�_�e�v�_�n�Z���b���h�j�l�h�n�h�l�h�i�e�Z�g�u���a�Z�g�b�f�Z�x�l���h�q�_�g�v��
�[�h�e�v�r�b�_�� �h�[�t�_�f�u�� �i�Z�f�y�l�b�� �b�� �f�h�]�m�l�� �[�u�l�v�� �i�h�e�m�q�_�g�u�� �l�h�e�v�d�h�� �g�Z�� �h�q�_�g�v�� �i�j�h�b�a�\�h�^�b�l�_�e�v�g�u�o��
�\�u�q�b�k�e�b�l�_�e�v�g�u�o�� �f�Z�r�b�g�Z�o���� �w�d�k�i�h�j�l�� �b�l�h�]�h�\�u�o�� �n�Z�c�e�h�\�� �i�j�h�b�a�\�h�^�b�e�k�y�� �\�� �j�_�`�b�f�_�� �k�h�a�^�Z�g�b�y��
�h�l�^�_�e�v�g�u�o���l�Z�c�e�h�\�� 

1 �J�m�d�h�\�h�^�k�l�\�h�� �i�h�e�v�a�h�\�Z�l�_�e�y��Agisoft Metashape: Standard Edition���� �\�_�j�k�b�y�� ���������� �W�e�_�d�l�j�h�g�g�u�c�� �j�_�k�m�j�k: 
https://www. agisoft.com/pdf/metashape_1_7_ru.pdf ���^�Z�l�Z���h�[�j�Z�s�_�g�b�y��������������2023). 
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�>�e�y���\�u�y�\�e�_�g�b�y���k�e�_�^�h�\���Z�g�l�j�h�i�h�]�_�g�g�h�c���^�_�y�l�_�e�v�g�h�k�l�b �i�j�b�f�_�g�y�e�k�y���\�b�a�m�Z�e�v�g�u�c���f�_�l�h�^��
�^�_�r�b�n�j�b�j�h�\�Z�g�b�y �f�Z�l�_�j�b�Z�e�h�\ [�;�h�]�h�f�h�e�h�\, 1976; Chandra, Ghosh, 2006] �\��
�]�_�h�b�g�n�h�j�f�Z�p�b�h�g�g�u�o���k�b�k�l�_�f�Z�o «Global Mapper�ª���b���©QGIS».   

�J�?�A�M�E�V�L�:�L�U���B�K�K�E�?�>�H�<�:�G�B�C���B���B�O���H�;�K�M�@�>�?�G�B�? 
�I�h�� �^�Z�g�g�u�f�� �[�_�k�i�b�e�h�l�g�h�c�� �:�N�K �\�i�_�j�\�u�_�� �[�u�e�b�� �i�h�k�l�j�h�_�g�u�� �h�j�l�h�n�h�l�h�i�e�Z�g�u �b�� �P�F�F��

�^�_�e�v�l���j�j�����=�h�e�h�m�k�l�g�h�c �b���;�m�]�m�e�v�^�_�c�d�b ���j�b�k�������������W�l�b���f�Z�l�_�j�b�Z�e�u �i�j�_�^�k�l�Z�\�e�y�x�l���k�h�[�h�c���m�g�b�d�Z�e�v��
�g�u�_���h�k�g�h�\�u���^�e�y���^�_�l�Z�e�v�g�h�]�h���Z�g�Z�e�b�a�Z���a�_�f�g�h�c���i�h�\�_�j�o�g�h�k�l�b���k���p�_�e�v�x���i�h�e�m�q�_�g�b�y���g�h�\�u�o���a�g�Z�g�b�c��
�h�[���h�k�g�h�\�g�u�o���a�Z�d�h�g�h�f�_�j�g�h�k�l�y�o���k�l�j�h�_�g�b�y���b���j�Z�a�\�b�l�b�y���h�d�j�m�`�Z�x�s�_�c���k�j�_�^�u�����\���l. �q. �i�h�^���\�e�b�y�g�b�_�f��
�^�_�y�l�_�e�v�g�h�k�l�b���q�_�e�h�\�_�d�Z���� �I�e�h�s�Z�^�v���k�t�_�f�d�b���^�_�e�v�l�u���j�� �=�h�e�h�m�k�l�g�h�c �h�o�\�Z�l�u�\�Z�_�l�� ���������� �d�f2; �i�j�h��
�k�l�j�Z�g�k�l�\�_�g�g�h�_���j�Z�a�j�_�r�_�g�b�_���i�h�e�m�q�_�g�g�u�o���f�Z�l�_�j�b�Z�e�h�\ — �h�l�������������^�h�������������k�f���i�b�d�k�������B�l�h�]�h�\�u�c��
�h�j�l�h�n�h�l�h�i�e�Z�g���^�e�y���d�h�g�m�k�Z���\�u�g�h�k�Z���j�����;�m�]�m�e�v�^�_�c�d�b���b�f�_�_�l���i�e�h�s�Z�^�v���������������d�f2, �i�j�h�k�l�j�Z�g�k�l�\�_�g��
�g�h�_���j�Z�a�j�_�r�_�g�b�_ — �����������k�f���i�b�d�k�����L�h�q�g�h�k�l�v���b�l�h�]�h�\�u�o���f�Z�l�_�j�b�Z�e�h�\���h�p�_�g�b�\�Z�_�l�k�y���Z�\�l�h�f�Z�l�b�q�_��
�k�d�b���\���i�j�h�]�j�Z�f�f�_���©Agisoft Metashape�ª�����G�_�[�h�e�v�r�b�_���j�Z�a�e�b�q�b�y���\���i�j�h�k�l�j�Z�g�k�l�\�_�g�g�h�f���j�Z�a�j�_�r�_��
�g�b�b���^�_�e�v�l�u���j�����=�h�e�h�m�k�l�g�h�c���k�\�y�a�Z�g�u���k���m�q�Z�k�l�d�Z�f�b�����^�e�y���d�h�l�h�j�u�o���k�t�_�f�d�Z���\�u�i�h�e�g�y�e�Z�k�v���\�j�m�q�g�m�x��
�b���l�h�q�g�h�_���k�h�[�e�x�^�_�g�b�_���h�^�b�g�Z�d�h�\�u�o���i�Z�j�Z�f�_�l�j�h�\���g�_���i�j�_�^�k�l�Z�\�e�y�_�l�k�y���\�h�a�f�h�`�g�u�f�� 

�K�e�_�^�u���i�h�k�_�e�_�g�b�c���b���k�_�e�v�k�d�h�o�h�a�y�c�k�l�\�_�g�g�h�c���^�_�y�l�_�e�v�g�h�k�l�b 
�K�e�_�^�u�� �j�Z�g�g�b�o�� �i�h�k�_�e�_�g�b�c�� �b�� �k�_�e�v�k�d�h�o�h�a�y�c�k�l�\�_�g�g�h�c�� �^�_�y�l�_�e�v�g�h�k�l�b�� �i�j�h�r�e�h�]�h�� �\�_�d�Z��

�h�l�q�_�l�e�b�\�h �g�Z�[�e�x�^�Z�x�l�k�y���g�Z���f�Z�l�_�j�b�Z�e�Z�o �:�N�K �^�_�e�v�l�u���j�����=�h�e�h�m�k�l�g�h�c�����j�b�k�� 4). �K�h�\�j�_�f�_�g�g�u�c��
�i�h�k. �;�h�e�v�r�h�_�� �=�h�e�h�m�k�l�g�h�_�� �j�Z�k�i�h�e�h�`�_�g�� �\�� �_�_�� �x�]�h-�a�Z�i�Z�^�g�h�c�� �q�Z�k�l�b���� �H�k�l�Z�e�v�g�Z�y�� �l�_�j�j�b�l�h�j�b�y�� �g�_��
�a�Z�k�_�e�_�g�Z�� �b�� �\�b�a�m�Z�e�v�g�h�� �i�j�_�^�k�l�Z�\�e�y�_�l�� �k�h�[�h�c�� �f�_�k�l�g�h�k�l�v�� �k�� �\�h�^�g�h-�[�h�e�h�l�g�u�f�b�� �m�]�h�^�v�y�f�b����
�^�_�e�v�l�h�\�h-�e�m�]�h�\�h-�k�l�_�i�g�h�c�� �b�� �^�_�e�v�l�h�\�h-�k�l�_�i�g�h�c�� �j�Z�k�l�b�l�_�e�v�g�h�k�l�v�x�� �>�F�Z�d�Z�j�h�\ �b�� �^�j���� 2019]. 
�B�k�d�e�x�q�_�g�b�_���k�h�k�l�Z�\�e�y�x�l���l�m�j�[�Z�a�Z���b���g�_�[�h�e�v�r�h�_���n�_�j�f�_�j�k�d�h�_���o�h�a�y�c�k�l�\�h���k���e�_�\�h�c���k�l�h�j�h�g�u���j�_�d�b�� 

�I�j�b�� �^�_�r�b�n�j�b�j�h�\�Z�g�b�b�� �h�j�l�h�n�h�l�h�i�e�Z�g�Z�� �b�� �P�F�F�� �\�� �k�_�\�_�j�g�h�c�� �q�Z�k�l�b�� �^�_�e�v�l�u �j����
�=�h�e�h�m�k�l�g�h�c���� �g�Z�� �e�_�\�h�[�_�j�_�`�v�_�� �d�j�Z�c�g�_�c�� �k�� �k�_�\�_�j�Z�� �i�_�j�_�k�u�o�Z�x�s�_�c�� �\�j�_�f�_�g�Z�f�b�� �i�j�h�l�h�d�b���� �[�u�e�b��
�h�[�g�Z�j�m�`�_�g�u���f�g�h�]�h�q�b�k�e�_�g�g�u�_���h�d�j�m�]�e�u�_���m�]�e�m�[�e�_�g�b�y���]�e�m�[�b�g�h�c���h�l�����������^�h�������������f���b���^�b�Z�f�_�l�j�h�f��
�h�l�����������^�h�����������f�����]�j�m�i�i�b�j�m�x�s�b�_�k�y �g�Z �i�h�\�_�j�o�g�h�k�l�b���\���^�\�Z���k�d�h�i�e�_�g�b�y (�j�b�k����4, 5). �H�^�g�h �b�a �g�b�o 
�b�f�_�_�l���i�j�h�l�y�`�_�g�g�h�k�l�v���a�����d�f�����\�l�h�j�h�_���a���������f�����I�j�b���\�g�b�f�Z�l�_�e�v�g�h�f���j�Z�k�k�f�h�l�j�_�g�b�b���\�u�y�k�g�b�e�h�k�v����
�q�l�h���g�_�d�h�l�h�j�u�_���m�]�e�m�[�e�_�g�b�y���k�h�^�_�j�`�Z�l�� �h�k�l�Z�l�d�b���[�j�_�\�_�g���k�l�Z�j�u�o���^�h�f�h�\�� �b���k�h�\�j�_�f�_�g�g�u�c���f�m�k�h�j����
�G�Z�a�_�f�g�u�_�� �g�Z�[�e�x�^�_�g�b�y�� �i�h�^�l�\�_�j�^�b�e�b�� �g�Z�r�b�� �i�j�_�^�i�h�e�h�`�_�g�b�y���� �q�l�h�� �^�Z�g�g�u�_�� �\�u�_�f�d�b��
�i�j�_�^�k�l�Z�\�e�y�x�l�� �k�h�[�h�c�� �k�e�_�^�u�� �n�m�g�^�Z�f�_�g�l�h�\�� �b�� �i�h�^�i�h�e�v�_�\�� �^�h�f�h�\�� ���j�b�k���� ���� �^���� �L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �k��
�k�_�\�_�j�g�h�c�� �k�l�h�j�h�g�u�� �^�_�e�v�l�u�� �f�_�`�^�m���k�d�e�h�g�Z�f�b�� �I�j�b�f�h�j�k�d�h�]�h�� �o�j�_�[�l�Z�� �b�� �e�_�\�h�[�_�j�_�`�v�_�f�� �d�j�Z�c�g�_�c��
�k�_�\�_�j�g�h�c�� �i�j�h�l�h�d�b�� �[�u�e�b�� �j�Z�k�i�h�e�h�`�_�g�u�� �g�Z�k�_�e�_�g�g�u�_�� �i�m�g�d�l�u���� �d�h�l�h�j�u�_ �i�j�b�� �h�[�t�_�^�b�g�_�g�b�b �g�_��
�m�k�l�m�i�Z�e�b���[�u �i�h���i�e�h�s�Z�^�b �k�h�\�j�_�f�_�g�g�h�f�m���i�h�k�����;�h�e�v�r�h�f�m �=�h�e�h�m�k�l�g�h�f�m�����<���^�_�c�k�l�\�b�l�_�e�v�g�h�k�l�b��
�h�[�g�Z�j�m�`�_�g�g�u�_���k�d�h�i�e�_�g�b�y���\�u�_�f�h�d���h�d�Z�a�Z�e�b�k�v���m�e�m�k�Z�f�b���A�Z�j�_�q�g�u�f �b���I�h�^�d�Z�f�_�g�g�u�f�����d�h�l�h�j�u�_��
�i�h�d�Z�a�Z�g�u���g�Z���e�b�k�l�_����-�<���Z�l�e�Z�k�Z���h�a�����;�Z�c�d�Z�e�������������]�����>�>�S�b�`�_�g�d�h, 1908�@�����I�h���k�\�_�^�_�g�b�y�f���>�D�j�Z�\�q�_�g�d�h��
�b�� �^�j��, ������������ �k���� �����@�� �m�e�m�k�u�� �[�u�e�b�� �h�[�j�Z�a�h�\�Z�g�u�� �i�_�j�\�u�f�b�� �k�h�\�j�_�f�_�g�g�u�f�b�� �i�h�k�_�e�_�g�p�Z�f�b — 
�[�m�j�y�l�Z�f�b�����d�h�l�h�j�u�_���\������-�o���]�]����XVII �h�l�d�h�q�_�\�Z�e�b���g�Z���[�_�j�_�]���h�a�����;�Z�c�d�Z�e�� 

�K�_�\�_�j�g�_�_���i�j�_�^�i�h�e�Z�]�Z�_�f�u�o���^�_�j�_�\�_�g�v���b���g�Z���i�j�Z�\�h�f���[�_�j�_�]�m���j�����=�h�e�h�m�k�l�g�h�c���h�[�g�Z�j�m�`�_�g�u��
�k�e�_�^�u�� �\�h�a�f�h�`�g�u�o�� �i�Z�r�_�g�g�u�o�� �b�� �i�h�d�h�k�g�u�o�� �a�_�f�_�e�v�� ���j�b�k���� ��, 6). �I�h�� �d�j�Z�c�g�_�c�� �f�_�j�_���� �h�g�b�� �[�u�e�b��
�g�Z�a�\�Z�g�u �©�k�e�_�^�Z�f�b���j�Z�k�i�Z�r�d�b�ª���\���j�Z�[�h�l�_���>�F�Z�d�Z�j�h�\���b���^�j���� ���������@�����K�_�e�v�k�d�h�o�h�a�y�c�k�l�\�_�g�g�u�_���m�]�h�^�v�y��
�h�[�s�_�c�� �i�e�h�s�Z�^�v�x�� �������� �]�Z���� �������� �]�Z�� �b�a�� �d�h�l�h�j�u�o�� �g�Z�� �k�_�\�_�j�_�� �^�_�e�v�l�u���� �^�h�\�h�e�v�g�h�� �o�Z�h�l�b�q�g�h��
�i�j�b�f�u�d�Z�x�l�� �^�j�m�]�� �d�� �^�j�m�]�m�� �b�� �i�h�� �j�b�k�m�g�d�m�� �[�h�j�h�a�^�� �i�j�_�^�k�l�Z�\�e�_�g�u�� �^�\�m�f�y�� �l�b�i�Z�f�b���� �<�� �i�_�j�\�h�f��
�r�b�j�b�g�Z�� �[�h�j�h�a�^�� ������–0,���� �f���� �q�l�h�� �g�_�� �\�u�a�u�\�Z�_�l�� �k�h�f�g�_�g�b�y�� �\�� �b�^�_�g�l�b�n�b�d�Z�p�b�b�� �h�]�h�j�h�^�h�\���� �B�o��
�^�e�b�g�Z — 80–���������f�����r�b�j�b�g�Z — 60–���������f�����<�h���\�l�h�j�h�f — �i�j�h�l�y�`�_�g�g�u�_���\�Z�e�u���r�b�j�b�g�h�c����–�������f��
�q�_�j�_�^�m�x�l�k�y�� �k�� �e�b�g�_�c�g�u�f�b�� �i�h�g�b�`�_�g�b�y�f�b�� �r�b�j�b�g�h�c�� ��–���� �f�� �b�� �]�e�m�[�b�g�h�c�� �\�� �k�j�_�^�g�_�f�� ������–�������� �f����
�J�Z�a�f�_�j�u���l�Z�d�b�o���m�q�Z�k�l�d�h�\���\���k�j�_�^�g�_�f������ �u �������f���� 
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�J�b�k�����������P�F�F���^�_�e�v�l�u���j�����=�h�e�h�m�k�l�g�h�c �k�h���k�e�_�^�Z�f�b���Z�g�l�j�h�i�h�]�_�g�g�h�c���^�_�y�l�_�e�v�g�h�k�l�b 
 �k�h�\�_�l�k�d�h�]�h���i�_�j�b�h�^�Z���i�h���^�Z�g�g�u�f���k�t�_�f�d�b���f�Z�y�������������]�� 

Fig. 4. DSM of Goloustnaya River delta with traces of anthropogenic activity  
of Soviet-era according to aerial photography of May 2022 
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�J�b�k�����������K�e�_�^�u���n�m�g�^�Z�f�_�g�l�h�\���b���i�h�^�i�h�e�v�_�\���^�h�f�h�\�����k�m�s�_�k�l�\�h�\�Z�\�r�b�o��� �̂h�������������]�������Z — �g�Z���P�F�F���\��
�f�_�k�l�_���m�e�m�k�Z���A�Z�j�_�q�g�h�]�h;  �[ — �g�Z���P�F�F���\���f�_�k�l�_���m�e�m�k�Z���I�h�^�d�Z�f�_�g�g�h�]�h;  �\ — �g�Z���m�\�_�e�b�q�_�g�g�h�f�� 

�n�j�Z�]�f�_�g�l�_���h�j�l�h�n�h�l�h�i�e�Z�g�Z�����] — �g�Z���m�\�_�e�b�q�_�g�g�h�f���n�j�Z�]�f�_�g�l�_���P�F�F�����^ — �g�Z���f�_�k�l�g�h�k�l�b 
Fig. 5. Traces of the foundations and undergrounds of houses that existed before 1958: a — on 

the DSM in the place of the Zarechn�\ ulus; b — on the DSM in the place of the Podkamenn�\ ulus; 
c — on an enlarged fragment of the orthomosaic;  d — on an enlarged fragment of DSM;  

�_ — in situ  
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�J�b�k�����������K�e�_�^�u���\�h�a�f�h�`�g�u�o���i�Z�r�_�g�g�u�o���b���i�h�d�h�k�g�u�o���a�_�f�_�e�v �g�Z���P�F�F (�m�q�Z�k�l�d�b �k�f�����g�Z���j�b�k�������� 
Fig. 6. Traces of possible farmlands on DSM (look for location in fig. 1) 

�K�h�]�e�Z�k�g�h�� �Z�l�e�Z�k�m�� �>�>�S�b�`�_�g�d�h, 1908�@�� �\�� �^�_�e�v�l�_�� �j���� �=�h�e�h�m�k�l�g�h�c�� �k�m�s�_�k�l�\�h�\�Z�e�h�� �_�s�_��
�g�_�k�d�h�e�v�d�h���m�e�m�k�h�\�������<���g�Z�q�Z�e�_����������-�o���]�]�����h�g�b���[�u�e�b���e�b�d�\�b�^�b�j�h�\�Z�g�u1�����B�a���j�Z�a�e�b�q�g�u�o���Z�j�o�b�\�g�u�o��
�h�i�b�k�Z�g�b�c�� �b�� �j�_�l�j�h�k�i�_�d�l�b�\�g�u�o�� �Z�g�Z�e�b�a�h�\�� �o�h�a�y�c�k�l�\�_�g�g�h�]�h�� �h�k�\�h�_�g�b�y�� �^�_�e�v�l�u�� �j���� �=�h�e�h�m�k�l�g�h�c��
�g�_�y�k�g�h, �]�^�_���l�_�j�j�b�l�h�j�b�Z�e�v�g�h���j�Z�k�i�h�e�Z�]�Z�e�b�k�v���k�_�e�v�k�d�h�o�h�a�y�c�k�l�\�_�g�g�u�_���m�]�h�^�v�y���b���d�h�e�o�h�a���©�I�m�l�v���d��
�d�h�f�f�m�g�b�a�f�m�ª���� �I�h�k�e�_�^�g�b�c�� �j�Z�k�i�Z�e�k�y�� �\�� ���������� �]���� �b�� �i�_�j�_�^�Z�g�� �\�� �k���� �M�j�b�d2. �B�a�\�_�k�l�g�h���� �q�l�h�� �a�_�f�e�b����
�d�h�l�h�j�u�f�b�� �\�e�Z�^�_�e�� �i�h�a�^�g�_�_�� �k�m�s�_�k�l�\�h�\�Z�\�r�b�c�� �l�Z�f�� �d�h�e�o�h�a���� �i�_�j�_�^�Z�g�u�� �I�j�b�[�Z�c�d�Z�e�v�k�d�h�f�m��
�g�Z�p�b�h�g�Z�e�v�g�h�f�m�� �i�Z�j�d�m�� �i�j�b�� �_�]�h�� �k�h�a�^�Z�g�b�b���� �L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �\�_�k�v�f�Z�� �\�_�j�h�y�l�g�h���� �q�l�h��
�g�Z�[�e�x�^�Z�_�f�u�_�� �i�h�� �^�Z�g�g�u�f�� �:�N�K�� �^�_�n�h�j�f�Z�p�b�b�� �i�h�q�\�� �b�� �_�k�l�v�� �k�_�e�v�k�d�h�o�h�a�y�c�k�l�\�_�g�g�u�_�� �m�]�h�^�v�y��
����–�������]�]. XX �\�� 

�K�e�_�^�u���e�_�k�h�a�Z�]�h�l�h�\�b�l�_�e�v�g�h�c���^�_�y�l�_�e�v�g�h�k�l�b
�K�� �l�h�q�d�b�� �a�j�_�g�b�y�� �h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�o�� �f�_�j�h�i�j�b�y�l�b�c���� �l�m�j�b�a�f�Z�� �b�� �w�d�h�e�h�]�b�b�� �a�Z�k�e�m�`�b�\�Z�x�l��

�\�g�b�f�Z�g�b�_ �k�e�_�^�u���� �k�\�y�a�Z�g�g�u�_�� �k�� �^�_�y�l�_�e�v�g�h�k�l�v�x�� �e�_�k�i�j�h�f�o�h�a�h�\�� �\�� �^�_�e�v�l�Z�o�� �j�_�d�� �;�m�]�m�e�v�^�_�c�d�b �b��
�=�h�e�h�m�k�l�g�h�c. �G�Z�� �P�F�F�� �b�� �h�j�l�h�n�h�l�h�i�e�Z�g�Z�o�� �h�g�b�� �i�j�_�^�k�l�Z�\�e�_�g�u �\�u�i�Z�o�Z�g�g�u�f�b�� �l�j�Z�g�k�i�h�j�l�h�f�� �b 
�[�j�_�\�g�Z�f�b �h�l�i�_�q�Z�l�d�Z�f�b���g�Z���a�_�f�g�h�c���i�h�\�_�j�o�g�h�k�l�b.  �H�k�h�[�_�g�g�h���y�j�d�h���e�b�g�_�c�g�u�_���k�e�_�^�u���\�u�j�Z�`�_�g�u 
�m�� �i�h�j�l�Z�� �\�� �k���� �;�m�]�m�e�v�^�_�c�d�_ �i�j�h�l�y�`�_�g�g�h�k�l�v�x��550–�������� �f���� �]�^�_�� �k�h�o�j�Z�g�b�e�b�k�v�� �h�k�l�Z�l�d�b�� �r�i�Z�e�� �b��
�l�j�Z�k�k�u�� �j�_�e�v�k�h�\���� �i�h�� �d�h�l�h�j�u�f�� �i�_�j�_�f�_�s�Z�e�b�k�v �d�h�a�e�h�\�u�_ �d�j�Z�g�u ���j�b�k����7). �J�Z�k�k�l�h�y�g�b�_�� �f�_�`�^�m��
�g�b�f�b�� �k�� �k�_�\�_�j�h-�a�Z�i�Z�^�Z�� �g�Z�� �x�]�h-�\�h�k�l�h�d�� �k�h�k�l�Z�\�e�y�_�l�� �������� ������ �b�� ���� �f�� �<�k�_�]�h�� �g�Z�� �b�a�h�[�j�Z�`�_�g�b�y�o�� �k��
�d�\�Z�^�j�h�d�h�i�l�_�j�Z�� �h�l�q�_�l�e�b�\�h�� �\�b�^�g�u�� ���� �i�h�e�h�k�u�� �^�e�y�� �d�j�Z�g�h�\�u�o�� �j�_�e�v�k�� �r�b�j�b�g�h�c�� �h�d�h�e�h�� ���� �f���� �B�f��
�k�h�h�l�\�_�l�k�l�\�m�x�l �\�Z�e�u���r�b�j�b�g�h�c���^�h��������–�������f���b �\�u�k�h�l�h�c���^�h�������f���� 

�<�� �^�_�e�v�l�_�� �j���� �=�h�e�h�m�k�l�g�h�c�� �l�j�_�d�b�� �h�l�� �j�_�e�v�k�h�\�� �k�h�o�j�Z�g�b�e�b�k�v�� �k�e�Z�[�_�_���� �G�Z�� �P�F�F�� �\�^�h�e�v��
�d�Z�g�Z�e�Z�� �m�� �g�u�g�_�r�g�_�c�� �e�h�^�h�q�g�h�c�� �k�l�Z�g�p�b�b�� �k�� �\�u�k�h�l�u�� �f�h�`�g�h�� �j�Z�a�e�b�q�b�l�v�� �Z�g�Z�e�h�]�b�q�g�u�_��
�[�m�]�m�e�v�^�_�c�k�d�b�f�� �i�h�e�h�k�u�� �i�j�h�l�y�`�_�g�g�h�k�l�v�x���a�������� �f���� �m�i�b�j�Z�x�s�b�_�k�y�� �\�� �i�_�j�_�k�h�o�r�_�_�� �j�m�k�e�h�� �j�_�d�b��
���j�b�k���� �������� �K�_�]�h�^�g�y�� �k�e�_�^�u�� �i�j�Z�d�l�b�q�_�k�d�b�� �k�l�_�j�l�u�� �i�h�k�e�_�^�m�x�s�b�f�� �l�_�o�g�h�]�_�g�g�u�f��
�\�h�a�^�_�c�k�l�\�b�_�f���� �g�h�� �b�f�_�_�l�k�y�� �i�j�b�f�_�q�Z�l�_�e�v�g�Z�y�� �n�h�l�h�]�j�Z�n�b�y�� ���������� �]������ �h�l�j�Z�`�Z�x�s�Z�y��
�f�Z�k�r�l�Z�[�u�� �i�j�h�b�a�\�h�^�k�l�\�_�g�g�h�c���^�_�y�l�_�e�v�g�h�k�l�b���k�h�\�_�l�k�d�h�]�h���i�_�j�b�h�^�Z�����j�b�k���������[���� 

1 �=�h�e�h�m�k�l�_�g�k�d�h�_ �f�m�g�b�p�b�i�Z�e�v�g�h�_�� �h�[�j�Z�a�h�\�Z�g�b�_���� �B�k�l�h�j�b�y���� �W�e�_�d�l�j�h�g�g�u�c�� �j�_�k�m�j�k����http://goloustnenskoe-
mo.ru/o_poselenii/istoriya ���^�Z�l�Z���h�[�j�Z�s�_�g�b�y��������������2023). 

2 �G�b�`�g�b�c���D�h�q�_�j�]�Z�l�����A�Z�i�b�k�b���k�h�h�[�s�_�k�l�\�Z�����W�e�_�d�l�j�h�g�g�u�c���j�_�k�m�j�k����https://vk.com/wall-46822461_117 ���^�Z�l�Z��
�h�[�j�Z�s�_�g�b�y��������������2023). 
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�P�F�F�����[�����m���k�l�Z�j�h�]�h���i�h�j�l�Z���\���^�_�e�v�l�_���j�����;�m�]�m�e�v�^�_�c�d�Z�����m�q�Z�k�l�d�b���k�f�����g�Z���j�b�k�������� 

Fig. 7. The remains of the sleepers on the orthomosaic (a) and the railtracks for gantry cranes 
on the DSM (b) near the old port in the delta of the Buguldeyka River (look for location in fig. 1) 

�J�b�k�����������L�j�Z�k�k�u���j�_�e�v�k�h�\���^�e�y���d�h�a�e�h�\�u�o���d�j�Z�g�h�\���g�Z���P�F�F�����Z�����[�����b���^�j�m�]�b�_���k�e�_�^�u���Z�g�l�j�h�i�h�]�_�g�g�h�c��
�^�_�y�l�_�e�v�g�h�k�l�b���k�h�\�_�l�k�d�h�]�h���i�_�j�b�h�^�Z�����\�����\���^�_�e�v�l�_���j�����=�h�e�h�m�k�l�g�h�c�����m�q�Z�k�l�d�b���k�f�����g�Z���j�b�k�������� 

Fig. 8. Traces of railtracks for gantry cranes on DSM (a, b)and other anthropogenic activities of 
the Soviet-era in the delta of the Goloustnaya River (look for location in fig. 1)  
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�D�j�h�f�_���l�h�]�h�����\���m�k�l�v�y�o���j�_�d���k�h�o�j�Z�g�b�e�b�k�v���f�g�h�]�h�q�b�k�e�_�g�g�u�_���g�Z�k�u�i�g�u�_���i�j�b�k�l�Z�g�b�����j�b�k. 8–
9���� �b�� �^�h�j�h�]�b �q�_�j�_�a�� �[�h�e�h�l�h���� �i�h�k�l�j�h�_�g�g�u�_�� �^�e�y�� �l�j�Z�g�k�i�h�j�l�b�j�h�\�d�b�� �e�_�k�Z���� �I�j�b�� �^�_�r�b�n�j�b�j�h�\�Z�g�b�b 
�Z�w�j�h�n�h�l�h�f�Z�l�_�j�b�Z�e�h�\�� �i�h�� �d�j�Z�x�� �^�_�e�v�l�u�� �j���� �=�h�e�h�m�k�l�g�h�c�� �[�u�e�b�� �h�[�g�Z�j�m�`�_�g�u�� �\�u�j�Z�[�h�l�d�b���� �b�a��
�d�h�l�h�j�u�o�� �[�j�Z�e�k�y�� �]�j�m�g�l���� �Z�� �l�Z�d�`�_�� �b�k�d�m�k�k�l�\�_�g�g�u�_�� �\�h�a�\�u�r�_�g�b�y�� �\�u�k�h�l�h�c�� ��–�������� �f����
�j�Z�k�i�h�e�h�`�_�g�g�u�_�� �g�Z�� �g�Z�k�u�i�y�o���� �i�j�b�f�u�d�Z�x�s�b�o�� �d�� �g�Z�f�u�\�g�u�f�� �d�h�k�Z�f���� �G�Z�� �h�^�g�h�c�� �b�a�� �l�Z�d�b�o��
�\�h�a�\�u�r�_�g�g�h�k�l�_�c�����k�n�h�j�f�b�j�h�\�Z�g�g�h�c���\���o�h�^�_���^�g�h�m�]�e�m�[�b�l�_�e�v�g�u�o���j�Z�[�h�l�������������]�������[�u�e���j�Z�k�i�h�e�h�`�_�g��
�f�Z�y�d���� �d�h�l�h�j�u�c�� �b�� �k�_�c�q�Z�k�� �j�Z�a�e�b�q�b�f�� �g�Z�� �h�j�l�h�n�h�l�h�i�e�Z�g�_�� �i�j�b�m�k�l�v�_�\�h�c�� �q�Z�k�l�b�� �^�_�e�v�l�u�� �j����
�=�h�e�h�m�k�l�g�h�c�����j�b�k������������ 

 

 
 

�J�b�k���� �������B�k�d�m�k�k�l�\�_�g�g�u�_�� �\�h�a�\�u�r�_�g�b�y�� �k�� �f�Z�y�d�h�f���� �k�n�h�j�f�b�j�h�\�Z�g�g�u�_�� �i�j�b�� �^�g�h�m�]�e�m�[�b�l�_�e�v�g�u�o��
�j�Z�[�h�l�Z�o���w�d�k�d�Z�\�Z�l�h�j�h�f���k���i�h�g�l�h�g�Z���\�������������]��1 ���Z�����b���n�j�Z�]�f�_�g�l���h�j�l�h�n�h�l�h�i�e�Z�g�Z���k���g�Z�k�u�i�g�u�f�b��
�k�h�h�j�m�`�_�g�b�y�f�b���b���l�_�f���`�_���f�Z�y�d�h�f���g�Z���h�d�j�Z�b�g�_���^�_�e�v�l�u���j�����=�h�e�h�m�k�l�g�h�c���\�������������]�������k�f�����i�h�e�h�`�_�g�b�_�� 

�m�q�Z�k�l�d�Z �g�Z �j�b�k. 1) 
Fig. 9. Artificial elevations with a lighthouse formed during dredging by an excavator from a 
pontoon in 1958 (a) and a fragment of orthomosaic with banked ground and the same lighthouse  

on the edge of the Goloustnaya River delta in 2022 (look for location in fig. 1) 
 

1  �=�:�B�H�����J-�������������H�i�����������>�������������E�����������h�[���� 
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�H�l�^�_�e�v�g�u�_�� �[�j�_�\�g�Z�� �\�k�l�j�_�q�Z�x�l�k�y�� �g�Z�� �k�m�r�_�� �b�� �i�h�� �[�_�j�_�]�m���� �I�h�� �^�Z�g�g�u�f�� �:�N�K�� �\�� �k�e�m�q�Z�_��
�h�q�b�k�l�b�l�_�e�v�g�u�o�� �f�_�j�h�i�j�b�y�l�b�c�� �f�_�k�l�Z�� �b�o�� �j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�y�� �f�h�]�m�l�� �[�u�l�v�� �l�h�q�g�h�� �h�[�h�a�g�Z�q�_�g�u�� �g�Z 
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�J�b�k�������������A�Z�l�h�i�e�_�g�g�u�_���[�j�_�\�g�Z���\���j�m�k�e�Z�o���b���a�Z�\�h�^�y�o���\���^�_�e�v�l�_���j�����=�h�e�h�m�k�l�g�h�c  
(�k�f�����i�h�e�h�`�_�g�b�_���m�q�Z�k�l�d�Z���g�Z���j�b�k�������� 

Fig. 10. Flooded logs in waterway and backwaters in the Goloustnaya River delta  
(look for location in fig. 1) 
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Fig. 11. Flooded logs in artificial backwater near the old port in the Buguldeyka  River delta 
(look for location in fig. 1) 
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�<�U�<�H�>�U 
�<�� �j�_�a�m�e�v�l�Z�l�_�� �i�j�h�\�_�^�_�g�g�u�o�� �j�Z�[�h�l�� �g�Z�f�b�� �k�h�\�f�_�s�_�g�u�� �m�g�b�d�Z�e�v�g�u�_�� �\�h�a�f�h�`�g�h�k�l�b�� �:�N�K 

�k�\�_�j�o�\�u�k�h�d�h�]�h���j�Z�a�j�_�r�_�g�b�y���b���b�k�l�h�j�b�q�_�k�d�b�_���k�\�_�^�_�g�b�y�����d�h�l�h�j�u�_���i�h�a�\�h�e�b�e�b���d�Z�j�l�h�]�j�Z�n�b�j�h�\�Z�l�v 
�b�� �b�^�_�g�l�b�n�b�p�b�j�h�\�Z�l�v�� �k�e�_�^�u�� �Z�g�l�j�h�i�h�]�_�g�g�h�]�h�� �\�h�a�^�_�c�k�l�\�b�y�� �g�Z�� �l�_�j�j�b�l�h�j�b�y�o�� �^�_�e�v�l�� �j�j�� 
�;�m�]�m�e�v�^�_�c�d�b���b���=�h�e�h�m�k�l�g�h�c���g�Z���a�Z�i�Z�^�g�h�f���i�h�[�_�j�_�`�v�_���h�a�����;�Z�c�d�Z�e�����>�h���g�Z�k�l�h�y�s�_�c���j�Z�[�h�l�u���q�_�l�d�b�o��
�]�j�Z�n�b�q�_�k�d�b�o�� �i�j�_�^�k�l�Z�\�e�_�g�b�c�� �h�[�� �m�`�_�� �g�_�k�m�s�_�k�l�\�m�x�s�b�o�� �h�[�t�_�d�l�Z�o �k�h�\�_�l�k�d�h�]�h�� �i�_�j�b�h�^�Z�� �g�_��
�[�u�e�h���� �G�Z�� �k�l�j�Z�g�b�p�Z�o�� �j�Z�a�e�b�q�g�u�o�� �h�n�b�p�b�Z�e�v�g�u�o�� �b�� �g�_�h�n�b�p�b�Z�e�v�g�u�o�� �\�_�[-�i�h�j�l�Z�e�h�\�� �b�f�_�x�l�k�y��
�e�b�r�v���h�i�b�k�Z�g�b�y�����]�^�_���a�Z�q�Z�k�l�m�x���g�_�l���k�k�u�e�h�d�����h�l�d�m�^�Z���[�u�e�b���\�a�y�l�u���k�\�_�^�_�g�b�y���� 

�<���o�h�^�_���g�Z�k�l�h�y�s�_�]�h���b�k�k�e�_�^�h�\�Z�g�b�y: 
1) �h�i�j�_�^�_�e�_�g�u �]�j�Z�g�b�p�u�� �k�_�e�v�k�d�h�o�h�a�y�c�k�l�\�_�g�g�u�o�� �m�]�h�^�b�c�� ����–������ �]�]���� �i�j�h�r�e�h�]�h�� �\�_�d�Z��

�i�j�b�g�Z�^�e�_�`�Z�s�b�o���d�h�e�o�h�a�m���k�h�\�_�l�k�d�h�]�h���i�_�j�b�h�^�Z���\�j�_�f�_�g�b;
2) �h�[�g�Z�j�m�`�_�g�u �f�g�h�]�h�q�b�k�e�_�g�g�u�_�� �m�]�e�m�[�e�_�g�b�y�� �j�_�e�v�_�n�Z���� �k�h�h�l�\�_�l�k�l�\�m�x�s�b�_�� �i�h�k�l�j�h�c�d�Z�f

�m�e�m�k�h�\���A�Z�j�_�q�g�h�]�h �b���I�h�^�d�Z�f�_�g�g�h�]�h�����k�m�s�_�k�l�\�h�\�Z�\�r�b�o���k���i�j�h�r�e�u�o���\�_�d�h�\���^�h�������������]����
3) �b�^�_�g�l�b�n�b�p�b�j�h�\�Z�g�u �g�Z�� �a�_�f�g�h�c�� �i�h�\�_�j�o�g�h�k�l�b�� �k�e�_�^�u�� �f�Z�k�r�l�Z�[�g�u�o�� �e�_�k�h�a�Z�]�h�l�h�\�b-

�l�_�e�v�g�u�o���j�Z�[�h�l���b���i�h�e�h�`�_�g�b�_���d�h�a�e�h�\�u�o���d�j�Z�g�h�\�����f�h�k�l�u���d�h�l�h�j�u�o���m�k�l�Z�g�h�\�e�_�g�u���g�Z���h�i�h�j�u��
�i�_�j�_�f�_�s�Z�x�s�b�_�k�y���i�h���j�_�e�v�k�Z�f;

4) �\�u�y�\�e�_�g�u �f�_�k�l�Z�� �k�d�h�i�e�_�g�b�y�� �a�Z�l�h�g�m�\�r�_�]�h�� �e�_�k�Z�� �m�� �[�_�j�_�]�h�\�� �h�a���� �;�Z�c�d�Z�e�� �b�� �\�� �g�_�d�h�l�h�j�u�o
�j�m�k�e�Z�o���j�����=�h�e�h�m�k�l�g�h�c��

�<���i�j�Z�d�l�b�q�_�k�d�h�f���i�e�Z�g�_���i�h�e�m�q�_�g�g�u�_���^�Z�g�g�u�_���f�h�]�m�l���[�u�l�v���b�k�i�h�e�v�a�h�\�Z�g�u���\���b�k�l�h�j�b�q�_�k�d�b�o
�j�_�d�h�g�k�l�j�m�d�p�b�y�o�����g�Z�i�j�b�f�_�j�����i�j�b���k�h�a�^�Z�g�b�b���f�Z�d�_�l�h�\���h�[�m�k�l�j�h�c�k�l�\�Z���^�_�e�v�l���\���k�h�\�_�l�k�d�b�c���i�_�j�b�h�^��
�\�j�_�f�_�g�b�� �^�e�y�� �j�_�]�b�h�g�Z�e�v�g�u�o�� �f�m�a�_�_�\�� �\�� �k�h�\�j�_�f�_�g�g�u�o�� �i�h�k�_�e�d�Z�o�� �b�� �\�b�a�b�l-�p�_�g�l�j�Z�o 
�I�j�b�[�Z�c�d�Z�e�v�k�d�h�]�h�� �g�Z�p�b�h�g�Z�e�v�g�h�]�h�� �i�Z�j�d�Z���� �J�_�a�m�e�v�l�Z�l�u�� �f�h�]�m�l�� �[�u�l�v�� �l�Z�d�`�_�� �i�h�e�_�a�g�u�� �\��
�w�d�h�e�h�]�b�q�_�k�d�b�o�� �b�a�u�k�d�Z�g�b�y�o���� �k�h�\�f�_�s�_�g�g�u�o�� �k�� �^�h�[�u�q�_�c�� �^�j�_�\�_�k�b�g�u �k�� �p�_�e�v�x�� �h�q�b�s�_�g�b�y�� �^�g�Z��
�\�h�^�h�_�f�h�\���� �F�h�j�_�g�Z�y�� �^�j�_�\�_�k�b�g�Z �i�j�_�^�k�l�Z�\�e�y�_�l�� �k�h�[�h�c�� �h�k�h�[�m�x�� �p�_�g�g�h�k�l�v���� �_�k�e�b�� �h�g�Z�� �i�j�h�e�_�`�Z�e�Z��
�g�_�k�d�h�e�v�d�h�� �^�_�k�y�l�d�h�\�� �e�_�l�� �i�h�^�� �l�h�e�s�_�c�� �h�l�e�h�`�_�g�b�c���� �>�e�y�� �w�l�b�o�� �p�_�e�_�c���� �h�^�g�Z�d�h�� �g�m�`�g�u��
�k�i�_�p�b�Z�e�v�g�u�_���b�k�k�e�_�^�h�\�Z�g�b�y�� 

�;�E�:�=�H�>�:�J�G�H�K�L�B 
�B�k�k�e�_�^�h�\�Z�g�b�_�� �\�u�i�h�e�g�_�g�h�� �a�Z�� �k�q�_�l�� �]�j�Z�g�l�Z�� �J�h�k�k�b�c�k�d�h�]�h�� �g�Z�m�q�g�h�]�h�� �n�h�g�^�Z�� �‹�� ����-27-

00064, https://rscf.ru/project/22-27-00064/. 
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