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�^�_�g�m�^�Z�p�b�h�g�g�u�f�� �k�d�Z�e�b�k�l�u�f�� �[�_�j�_�]�Z�f���� �k�h��
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 Abstract. The results of the analysis of geospatial 
and geological-geomorphological information on the 
shores of the contact zones of the North Pacific are 
presented. An analysis of the maps of the 
morphogenetic types of coasts of the North Pacific 
revealed the specifics of the coastal 
morpholithogenesis of the seas of subarctic and 
moderate zones. It has been established that for the 
seas of the North Pacific, a two-modal distribution of 
the length of coasts of various types is characteristic. 
The first maximum relates to abrasion-denudation 
rocky shores, with a significant contribution to the 
destruction of physical weathering. The second peak 
is formed by abrasive-accumulative shores. A similar 
distribution of coast types along with structural and 
geological features of the coastal structure is 
probably associated with various stages of coastal 
maturity under conditions of intense denudation 
destruction of the coasts of the seas, characterized by 
�D�� �S�U�R�O�R�Q�J�H�G�� �³�R�S�H�Q�� �V�H�D�´�� �S�H�U�L�R�G�� �D�W�� �Q�H�J�D�W�L�Y�H�� �D�L�U��
temperatures. The morphoclimatic position 
(geospatial parameters and the related differences in 
morpholithodynamic parameters) of Sakhalin Island 
and the island arc systems of the North Pacific 
allowed us to consider them as contact zones of 
different types of seas, as well as seas and oceans. 
The morpholithodynamic characteristics of the 
shores of contact zones along with the features of 
hydrodynamics and the thermal regime of the shared 
water areas also determine the morphoclimatic 
parameters of the contact zone itself. The Sakhalin 
shores of the moderately cold northern part of the Sea 
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�d�h�g�l�Z�d�l�g�h�c�� �a�h�g�u���� �K�Z�o�Z�e�b�g�k�d�b�_�� �[�_�j�_�]�Z�� �m�f�_�j�_�g�g�h��
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�f�h�j�n�h�]�_�g�_�l�b�q�_�k�d�b�o���l�b�i�h�\���[�_�j�_�]�h�\���h�p�b�n�j�h�\�Z�g�u���b��
�j�Z�k�k�f�h�l�j�_�g�u�� �h�k�h�[�_�g�g�h�k�l�b�� �j�Z�k�i�j�_�^�_�e�_�g�b�y�� �l�b�i�h�\��
�[�_�j�_�]�h�\�� �k�� �f�h�j�k�d�h�c�� �b�� �h�d�_�Z�g�k�d�h�c�� �k�l�h�j�h�g�u��
�h�k�l�j�h�\�h�^�m�`�g�u�o�� �k�b�k�l�_�f���� �D�Z�j�l�h�f�_�l�j�b�q�_�k�d�b�_�� �b��
�f�h�j�n�h�f�_�l�j�b�q�_�k�d�b�_�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �\�� �d�h�f�i�e�_�d�k�_�� �k��
�^�Z�g�g�u�f�b�� �]�_�h�e�h�]�h-�]�_�h�f�h�j�n�h�e�h�]�b�q�_�k�d�h�]�h�� �Z�g�Z�e�b�a�Z��
�i�h�a�\�h�e�b�e�b�� �\�u�y�\�b�l�v�� �h�k�h�[�_�g�g�h�k�l�b�� �j�Z�a�\�b�l�b�y�� �b��
�k�h�\�j�_�f�_�g�g�h�c�� �^�b�g�Z�f�b�d�b�� �f�h�j�k�d�b�o�� �b�� �h�d�_�Z�g�k�d�b�o��
�[�_�j�_�]�h�\���h�k�l�j�h�\�h�^�m�`�g�u�o���k�b�k�l�_�f�����I�j�_�^�i�h�e�Z�]�Z�_�l�k�y����
�q�l�h�� �i�j�h�^�h�e�v�g�Z�y�� �Z�k�b�f�f�_�l�j�b�y�� �g�b�a�f�_�g�g�u�o��
�i�_�j�_�r�_�c�d�h�\�� �f�_�`�^�m�� �h�d�_�Z�g�k�d�b�f�b�� �b�� �f�h�j�k�d�b�f�b��
�[�_�j�_�]�Z�f�b�� �h�[�m�k�e�h�\�e�_�g�Z�� �p�m�g�Z�f�b�]�_�g�g�u�f�b��
�i�j�h�p�_�k�k�Z�f�b�� 

of Japan and the Subarctic Sea of Okhotsk are  
30-140 km apart, while the oceanic and marine 
shores of large islands in island-arc systems separate 
the first kilometers. Thus, the windwave fields and 
their interaction with swell waves in the contact 
zones are very complex. The temperature regime of 
the coasts also largely depends on the geospatial 
parameters of the contact zones. Based on the map of 
morphogenetic types of coasts, the distribution 
features of coastal types from the sea and ocean side 
of island-arc systems are digitized and considered. 
Cartometric and morphometric studies in 
conjunction with the data of geological and 
geomorphological analysis revealed the peculiarities 
of development and modern dynamics of the sea and 
ocean coasts of island-arc systems. It is assumed that 
the longitudinal asymmetry of the low isthmus 
between the ocean and sea shores is due to 
tsunamigenic processes. 

�D�e�x�q�_�\�u�_�� �k�e�h�\�Z�� �D�m�j�b�e�v�k�d�b�_�� �h�k�l�j�h�\�Z����
�:�e�_�m�l�k�d�b�_�� �h�k�l�j�h�\�Z���� �h�k�l�j�h�\�� �B�l�m�j�m�i���� �h�k�l�j�h�\��
�Q�m�]�b�g�Z�^�Z�d���� �f�h�j�n�h�e�b�l�h�^�b�g�Z�f�b�d�Z�� �[�_�j�_�]�h�\����
�]�_�h�j�Z�^�Z�j 

 Keywords: Kuril Islands; Aleutian Islands; 
Chuginadak Island; Iturup Island; coastal 
morphodynamics; ground penetrating radar 
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�F�h�j�n�h�d�e�b�f�Z�l�b�q�_�k�d�Z�y�� �i�h�a�b�p�b�y��
���]�_�h�i�j�h�k�l�j�Z�g�k�l�\�_�g�g�u�_�� �i�Z�j�Z�f�_�l�j�u�� �b�� �k�\�y�a�Z�g�g�u�_�� �k��
�g�b�f�b�� �j�Z�a�e�b�q�b�y�� �f�h�j�n�h�e�b�l�h�^�b�g�Z�f�b�q�_�k�d�b�o��
�i�h�d�Z�a�Z�l�_�e�_�c���� �h�k�l�j�h�\�Z�� �K�Z�o�Z�e�b�g�� �b�� �h�k�l�j�h�\�h�^�m�`�g�u�o��
�k�b�k�l�_�f�� �K�_�\�_�j�g�h�c�� �I�Z�p�b�n�b�d�b�� �i�h�a�\�h�e�b�e�b�� �g�Z�f��
�j�Z�k�k�f�Z�l�j�b�\�Z�l�v�� �b�o�� �d�Z�d�� �d�h�g�l�Z�d�l�g�u�_�� �a�h�g�u�� �f�h�j�_�c��
�j�Z�a�g�h�]�h�� �l�b�i�Z���� �Z�� �l�Z�d�`�_�� �f�h�j�_�c�� �b�� �h�d�_�Z�g�h�\����
�F�h�j�n�h�e�b�l�h�^�b�g�Z�f�b�q�_�k�d�b�_�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�b��
�[�_�j�_�]�h�\���d�h�g�l�Z�d�l�g�u�o���a�h�g���g�Z�j�y�^�m���k���h�k�h�[�_�g�g�h�k�l�y�f�b��
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�]�b�^�j�h�^�b�g�Z�f�b�d�b�� �b�� �l�_�j�f�b�q�_�k�d�h�]�h�� �j�_�`�b�f�Z��
�j�Z�a�^�_�e�y�_�f�u�o�� �Z�d�\�Z�l�h�j�b�c�� �h�i�j�_�^�_�e�y�x�l�� �l�Z�d�`�_�� �b��
�f�h�j�n�h�d�e�b�f�Z�l�b�q�_�k�d�b�_�� �i�Z�j�Z�f�_�l�j�u�� �k�h�[�k�l�\�_�g�g�h��
�d�h�g�l�Z�d�l�g�h�c�� �a�h�g�u���� �K�Z�o�Z�e�b�g�k�d�b�_�� �[�_�j�_�]�Z�� �m�f�_�j�_�g�g�h��
�o�h�e�h�^�g�h�c�� �k�_�\�_�j�g�h�c�� �q�Z�k�l�b�� �Y�i�h�g�k�d�h�]�h�� �f�h�j�y�� �b��
�k�m�[�Z�j�d�l�b�q�_�k�d�h�]�h�� �H�o�h�l�k�d�h�]�h�� �f�h�j�y�� �j�Z�k�i�h�e�h�`�_�g�u��
�^�j�m�]���h�l���^�j�m�]�Z���\������-���������d�f�����Z���h�d�_�Z�g�k�d�b�_���b���f�h�j�k�d�b�_��
�[�_�j�_�]�Z�� �d�j�m�i�g�u�o�� �h�k�l�j�h�\�h�\�� �\�� �h�k�l�j�h�\�h�^�m�`�g�u�o��
�k�b�k�l�_�f�Z�o���j�Z�a�^�_�e�y�x�l �\�k�_�]�h���g�_�k�d�h�e�v�d�h���d�b�e�h�f�_�l�j�h�\����
�L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �\�_�l�j�h�\�h�e�g�h�\�u�_�� �i�h�e�y�� �b�� �b�o��
�\�a�Z�b�f�h�^�_�c�k�l�\�b�_�� �k�� �\�h�e�g�Z�f�b�� �a�u�[�b�� �\�� �d�h�g�l�Z�d�l�g�u�o��
�a�h�g�Z�o�� �b�f�_�x�l�� �\�_�k�v�f�Z�� �k�e�h�`�g�u�c�� �o�Z�j�Z�d�l�_�j����
�L�_�f�i�_�j�Z�l�m�j�g�u�c�� �j�_�`�b�f�� �i�h�[�_�j�_�`�b�c�� �l�Z�d�`�_�� �\��
�a�g�Z�q�b�l�_�e�v�g�h�c�� �k�l�_�i�_�g�b�� �a�Z�\�b�k�b�l�� �h�l��
�]�_�h�i�j�h�k�l�j�Z�g�k�l�\�_�g�g�u�o�� �i�Z�j�Z�f�_�l�j�h�\�� �d�h�g�l�Z�d�l�g�u�o��
�a�h�g�� 

�B�a�f�_�g�q�b�\�h�k�l�v�� �i�j�b�j�h�^�g�u�o�� �m�k�e�h�\�b�c��
�h�i�j�_�^�_�e�b�e�Z�� �h�k�h�[�_�g�g�h�k�l�b�� �f�h�j�n�h�e�b�l�h�]�_�g�_�a�Z��
�f�h�j�k�d�b�o���[�_�j�_�]�h�\���d�h�g�l�Z�d�l�g�u�o���a�h�g���b���k�i�_�p�b�n�b�d�m���b�o��
�h�k�\�h�_�g�b�y���b���i�j�b�j�h�^�h�i�h�e�v�a�h�\�Z�g�b�y���i�j�b�f�_�g�b�l�_�e�v�g�h���d��
�a�h�g�Z�e�v�g�h�c�� �b�� �l�_�j�j�b�l�h�j�b�Z�e�v�g�h-�i�j�h�k�l�j�Z�g�k�l�\�_�g�g�h�c��
�i�j�b�g�Z�^�e�_�`�g�h�k�l�b���� 

�H�[�a�h�j���i�j�h�[�e�_�f�u 

�;�_�j�_�]�Z���^�Z�e�v�g�_�\�h�k�l�h�q�g�u�o���f�h�j�_�c���J�h�k�k�b�b���± �h�l��
�;�_�j�b�g�]�h�\�Z���� �H�o�h�l�k�d�h�]�h�� �^�h�� �Y�i�h�g�k�d�h�]�h���� �± �\�h�^�g�Z�y��
�p�b�j�d�m�e�y�p�b�y�� �d�h�l�h�j�u�o�� �\�o�h�^�b�l�� �\�� �h�[�s�m�x��
�p�b�d�e�h�g�b�q�_�k�d�m�x�� �p�b�j�d�m�e�y�p�b�x�� �K�_�\�_�j�g�h�c��
�I�Z�p�b�n�b�d�b���� �g�Z�o�h�^�y�l�k�y�� �\�� �i�j�_�^�_�e�Z�o�� �g�_�k�d�h�e�v�d�b�o��
�n�b�a�b�d�h-�]�_�h�]�j�Z�n�b�q�_�k�d�b�o�� �i�h�y�k�h�\�� ���Z�j�d�l�b�q�_�k�d�h�]�h����
�k�m�[�Z�j�d�l�b�q�_�k�d�h�]�h�� �b�� �m�f�_�j�_�g�g�h�]�h������ �D�Z�d�� �h�l�f�_�q�Z�_�l��
�=���I�����K�d�j�u�e�v�g�b�d�����©�>�Z�e�v�g�b�c���<�h�k�l�h�d���j�Z�k�i�h�e�h�`�_�g���\��
�m�k�l�h�c�q�b�\�h�� �Z�d�l�b�\�g�h�c�� �i�_�j�_�o�h�^�g�h-�d�h�g�l�Z�d�l�g�h�c�� �a�h�g�_��
�^�\�m�o�� �\�_�e�b�q�Z�c�r�b�o�� �k�l�j�m�d�l�m�j�� �A�_�f�e�b���� �\�� �o�h�^�_��
�\�a�Z�b�f�h�^�_�c�k�l�\�b�y�� �h�d�Z�a�u�\�Z�x�s�b�o�� �f�h�s�g�u�_��
�k�b�k�l�_�f�h�n�h�j�f�b�j�m�x�s�b�_�� �\�e�b�y�g�b�y�� �\�� �j�Z�f�d�Z�o��
�m�f�_�j�_�g�g�h�]�h���� �k�m�[�Z�j�d�l�b�q�_�k�d�h�]�h�� �b�� �Z�j�d�l�b�q�_�k�d�h�]�h��
�i�j�b�j�h�^�g�h-�d�e�b�f�Z�l�b�q�_�k�d�b�o�� �i�h�y�k�h�\�ª�� �>�K�d�j�u�e�v�g�b�d����
2018].  

�=�_�h�]�j�Z�n�b�q�_�k�d�h�_�� �i�h�e�h�`�_�g�b�_�� �>�Z�e�v�g�_�]�h��
�<�h�k�l�h�d�Z�� �g�Z�� �\�h�k�l�h�q�g�h�c�� �h�d�j�Z�b�g�_�� �?�\�j�Z�a�b�b�� �g�Z��
�]�j�Z�g�b�p�_���k���L�b�o�b�f���h�d�_�Z�g�h�f���h�[�m�k�e�h�\�e�b�\�Z�_�l���g�Z�e�b�q�b�_��
�a�^�_�k�v�� �f�m�k�k�h�g�g�h�c�� �p�b�j�d�m�e�y�p�b�b���� �d�h�l�h�j�Z�y��
�i�j�h�k�e�_�`�b�\�Z�_�l�k�y�� �i�j�b�f�_�j�g�h�� �^�h�� �����ƒ �k���r����
[�>�a�_�j�^�a�_�_�\�k�d�b�c���� ���������� �L�m�g�_�]�h�e�h�\�_�p���� �=�Z�j�p�f�Z�g����
�D�j�h�o�b�g�� ���������@�����I�j�b���w�l�h�f���h�k�h�[�_�g�g�h�k�l�b���f�m�k�k�h�g�g�h�c��
�p�b�j�d�m�e�y�p�b�b �h�i�j�_�^�_�e�y�x�l�k�y���\�a�Z�b�f�h�^�_�c�k�l�\�b�_�f���l�j�_�o��

�h�k�g�h�\�g�u�o�� �f�m�k�k�h�g�g�u�o�� �h�[�e�Z�k�l�_�c�� �>�E�b�k�h�]�m�j�k�d�b�c����
�I�_�l�j�b�q�_�\���� ���������@���� �<�� �m�a�d�h�c�� �i�h�e�h�k�_�� �\�^�h�e�v�� �����ƒ �k���r����
�j�Z�a�\�b�l�� �i�h�e�y�j�g�u�c�� �f�m�k�k�h�g���� �H�l�� �����ƒ�� �^�h�� �����ƒ �k���r����
�j�Z�k�i�h�e�h�`�_�g�Z�� �h�[�e�Z�k�l�v�� �f�m�k�k�h�g�h�\�� �m�f�_�j�_�g�g�u�o��
�r�b�j�h�l���� �H�[�e�Z�k�l�v�� �m�k�l�h�c�q�b�\�u�o�� �k�m�[�l�j�h�i�b�q�_�k�d�b�o��
�f�m�k�k�h�g�h�\���j�Z�k�i�h�e�Z�]�Z�_�l�k�y���d���x�]�m���h�l������-�c���i�Z�j�Z�e�e�_�e�b����
�<�a�Z�b�f�h�^�_�c�k�l�\�b�_�� �k�m�r�b�� �b�� �h�d�_�Z�g�Z�� �h�k�m�s�_�k�l�\�e�y�_�l�k�y��
�\�a�Z�b�f�h�^�_�c�k�l�\�b�_�f�� �l�j�_�o�� �d�e�b�f�Z�l�b�q�_�k�d�b�o�� �p�_�g�l�j�h�\��
�^�_�c�k�l�\�b�y�� �Z�l�f�h�k�n�_�j�u�� ���k�b�[�b�j�k�d�h�]�h�� �b�� �k�_�\�_�j�h-
�l�b�o�h�h�d�_�Z�g�k�d�h�]�h�� �Z�g�l�b�p�b�d�e�h�g�h�\���� �Z�e�_�m�l�k�d�h�c��
�^�_�i�j�_�k�k�b�b������ �Z�� �l�Z�d�`�_�� �k�_�a�h�g�g�u�o�� �p�_�g�l�j�h�\�� �± 
�h�o�h�l�h�f�h�j�k�d�h�]�h�� �Z�g�l�b�p�b�d�e�h�g�Z�� �b�� �Z�f�m�j�k�d�h�c��
�^�_�i�j�_�k�k�b�b���� �<�e�b�y�g�b�_�� �d�h�g�l�b�g�_�g�l�Z�� �i�j�h�y�\�e�y�_�l�k�y��
�]�e�Z�\�g�u�f�� �h�[�j�Z�a�h�f�� �\�� �\�b�^�_�� �k�_�\�_�j�h-�a�Z�i�Z�^�g�h�]�h�� �b��
�k�_�\�_�j�g�h�]�h�� �i�h�l�h�d�h�\�� �d�h�g�l�b�g�_�g�l�Z�e�v�g�h�]�h�� �\�h�a�^�m�o�Z��
���a�b�f�g�_�]�h�� �f�m�k�k�h�g�Z������ �k�b�e�v�g�h�� �k�g�b�`�Z�x�s�b�o��
�h�l�_�i�e�y�x�s�_�_�� �^�_�c�k�l�\�b�_�� �L�b�o�h�]�h�� �h�d�_�Z�g�Z�� �g�Z��
�i�h�[�_�j�_�`�v�_���� �Z�� �\�e�b�y�g�b�_�� �h�d�_�Z�g�Z�� �i�j�h�y�\�e�y�_�l�k�y�� �x�]�h-
�\�h�k�l�h�q�g�u�f�b�� �b�� �x�`�g�u�f�b�� �i�h�l�h�d�Z�f�b�� �f�h�j�k�d�h�]�h��
�\�h�a�^�m�o�Z�����e�_�l�g�_�]�h���f�m�k�k�h�g�Z������ 

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

�K�h�\�j�_�f�_�g�g�u�_���a�h�g�Z�e�v�g�u�_���b���i�j�h�\�b�g�p�b�Z�e�v�g�u�_��
�q�_�j�l�u���j�_�e�v�_�n�Z���>�Z�e�v�g�_�]�h���<�h�k�l�h�d�Z���i�j�_�^�h�i�j�_�^�_�e�y�x�l��
�k�e�h�`�g�h�� �b�� �i�j�h�l�b�\�h�j�_�q�b�\�h�� �\�a�Z�b�f�h�^�_�c�k�l�\�m�x�s�b�_��
�j�_�e�v�_�n�h�h�[�j�Z�a�m�x�s�b�_���\�e�b�y�g�b�y���± �d�h�g�l�b�g�_�g�l�Z�e�v�g�u�_��
�b�� �h�d�_�Z�g�b�q�_�k�d�b�_���� �<�u�^�_�e�_�g�h�� �l�j�b�� �]�j�m�i�i�u�� �k�l�j�Z�g�� �k��
�j�Z�a�g�u�f�� �o�h�^�h�f�� �j�Z�a�\�b�l�b�y�� �j�_�e�v�_�n�Z�� �i�j�b��
�d�h�f�i�e�_�d�k�b�j�h�\�Z�g�b�b�� �k�� �j�Z�a�e�b�q�g�u�f�b�� �\�h�a�^�m�r�g�u�f�b��
�f�Z�k�k�Z�f�b���� �I�j�b�� �w�l�h�f�� �h�l�f�_�q�Z�_�l�k�y���� �q�l�h��
�f�h�j�n�h�k�l�j�m�d�l�m�j�g�u�_�� �q�_�j�l�u�� �i�j�h�y�\�e�y�x�l�k�y�� �]�e�Z�\�g�u�f��
�h�[�j�Z�a�h�f�� �\�� �h�l�g�h�k�b�l�_�e�v�g�h�c�� �f�h�e�h�^�h�k�l�b�� �j�_�e�v�_�n�Z���� �Z��
�f�h�j�n�h�k�d�m�e�v�i�l�m�j�g�u�_�� �í�� �\�� �f�h�j�n�h�]�_�g�_�l�b�q�_�k�d�h�f��
�[�h�]�Z�l�k�l�\�_�� �h�[�e�b�d�Z�� �]�_�h�k�b�k�l�_�f�� �>�G�b�d�h�e�v�k�d�Z�y����
�K�d�j�u�e�v�g�b�d�����������������K�d�j�u�e�v�g�b�d�������������@���� 

�B�a�\�_�k�l�g�h���� �q�l�h�� �^�h�e�]�h�l�g�Z�y�� �n�b�a�b�d�h-
�]�_�h�]�j�Z�n�b�q�_�k�d�Z�y�� �k�_�d�l�h�j�g�h�k�l�v�� �b�� �r�b�j�h�l�g�Z�y��
�a�h�g�Z�e�v�g�h�k�l�v�� �e�Z�g�^�r�Z�n�l�g�h�c�� �k�l�j�m�d�l�m�j�u�� �?�\�j�h�i�u��
�n�h�j�f�b�j�m�x�l�k�y���\���a�g�Z�q�b�l�_�e�v�g�h�c���f�_�j�_���d�Z�d���j�_�a�m�e�v�l�Z�l��
�b�g�l�_�j�n�_�j�_�g�p�b�b�� �i�h�l�h�d�h�\�� �l�_�i�e�Z�� �b�� �\�e�Z�]�b�� �k��
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�:�l�e�Z�g�l�b�q�_�k�d�h�]�h���b���K�_�\�_�j�g�h�]�h���E�_�^�h�\�b�l�h�]�h���h�d�_�Z�g�h�\��
[�:�e�_�d�k�_�_�\���� �=�h�e�m�[�_�\���� ������������ �>�v�y�d�h�g�h�\���� �<�Z�j�e�u�]�b�g����
�J�_�l�_�x�f���� ���������@���� �<�� �k�e�m�q�Z�_�� �K�_�\�_�j�g�h�c�� �I�Z�p�b�n�b�d�b��
�b�f�_�g�g�h�� �f�h�j�n�h�l�_�d�l�h�g�b�q�_�k�d�h�_�� �k�l�j�h�_�g�b�_��
�d�h�g�l�b�g�_�g�l�Z�e�v�g�u�o���h�d�j�Z�b�g���b���b�k�l�h�j�b�y���b�o���j�Z�a�\�b�l�b�y���\��
�g�_�h�]�_�g-�q�_�l�\�_�j�l�b�q�g�h�_�� �\�j�_�f�y�� �h�i�j�_�^�_�e�b�e�b��
�h�k�h�[�_�g�g�h�k�l�b�� �k�h�\�j�_�f�_�g�g�h�]�h�� �d�e�b�f�h�f�h�j�n�h�]�_�g�_�a�Z����
�^�h�e�]�h�l�g�m�x���k�_�d�l�h�j�g�h�k�l�v���b���r�b�j�h�l�g�m�x���a�h�g�Z�e�v�g�h�k�l�v��
�f�h�j�n�h�e�b�l�h�]�_�g�_�a�Z�� �g�Z�� �i�h�[�_�j�_�`�v�_���� �K�e�_�^�m�_�l��
�h�l�f�_�l�b�l�v�� �k�_�\�_�j�h-�\�h�k�l�h�q�g�m�x�� �h�j�b�_�g�l�Z�p�b�x��
�h�k�g�h�\�g�u�o�� �f�h�j�n�h�k�l�j�m�d�l�m�j�g�u�o�� �w�e�_�f�_�g�l�h�\����
�h�i�j�_�^�_�e�y�x�s�b�o�� �h�k�g�h�\�g�u�_�� �q�_�j�l�u�� �\�a�Z�b�f�h�^�_�c�k�l�\�b�y��
�k�m�r�b�� �b�� �f�h�j�y���� �b�� �h�l�g�h�k�b�l�_�e�v�g�m�x�� �h�[�h�k�h�[�e�_�g�g�h�k�l�v��
�^�Z�e�v�g�_�\�h�k�l�h�q�g�u�o�� �f�h�j�_�c�� �h�l�� �L�b�o�h�]�h�� �h�d�_�Z�g�Z�� �\��
�j�_�a�m�e�v�l�Z�l�_�� �j�Z�a�\�b�l�b�y�� �D�m�j�b�e�v�k�d�h�c�� �b�� �:�e�_�m�l�k�d�h�c��
�h�k�l�j�h�\�h�^�m�`�g�u�o���k�b�k�l�_�f�����W�l�h���i�j�b�\�_�e�h���d �l�h�f�m�����q�l�h��
�]�j�Z�g�b�p�u�� �d�e�b�f�Z�l�b�q�_�k�d�b�o�� �i�h�y�k�h�\�� �g�Z�� �i�h�[�_�j�_�`�v�_��
�a�g�Z�q�b�l�_�e�v�g�h�� �k�f�_�s�_�g�u�� �i�j�h�l�b�\�� �q�Z�k�h�\�h�c�� �k�l�j�_�e�d�b��
�>�:�j�q�b�d�h�\�������������@�����H�o�h�l�k�d�h�_���f�h�j�_���h�l�g�h�k�b�l�k�y�����l�Z�d�b�f��
�h�[�j�Z�a�h�f���� �d�� �d�Z�l�_�]�h�j�b�b�� �k�m�[�Z�j�d�l�b�q�_�k�d�b�o�� �f�h�j�_�c����
�K�h�h�l�\�_�l�k�l�\�_�g�g�h���� �i�h�[�_�j�_�`�v�_�� �H�o�h�l�k�d�h�]�h�� �f�h�j�y��
�b�f�_�_�l�� �q�_�j�l�u�� �Z�j�d�l�b�q�_�k�d�b�o�� �b�� �k�m�[�Z�j�d�l�b�q�_�k�d�b�o��
�[�_�j�_�]�h�\���� �E�_�l�g�b�_�� �]�_�h�f�h�j�n�h�e�h�]�b�q�_�k�d�b�_�� �i�j�h�p�_�k�k�u��
�i�j�h�l�_�d�Z�x�l�� �i�h�^�� �\�e�b�y�g�b�_�f�� �m�k�e�h�\�b�c��
�i�j�_�^�r�_�k�l�\�m�x�s�_�c�� �a�b�f�u���� �K�_�\�_�j�h�Z�f�_�j�b�d�Z�g�k�d�b�_��
�[�_�j�_�]�Z���m�q�Z�k�l�d�Z���m�f�_�j�_�g�g�h�]�h���d�e�b�f�Z�l�b�q�_�k�d�h�]�h���i�h�y�k�Z����
�g�Z�h�[�h�j�h�l���� �b�k�i�u�l�u�\�Z�x�l�� �j�_�e�v�_�n�h�h�[�j�Z�a�m�x�s�_�_��
�\�e�b�y�g�b�_���k�m�[�l�j�h�i�b�q�_�k�d�h�]�h���i�h�y�k�Z�����l�Z�d���d�Z�d���\���l�_�q�_�g�b�_��
�\�k�_�]�h�� �]�h�^�Z�� �[�_�j�_�]�h�\�h�c�� �f�h�j�n�h�e�b�l�h�]�_�g�_�a�� �g�Z�o�h�^�b�l�k�y��
�i�h�^���\�e�b�y�g�b�_�f���l�_�i�e�u�o���l�_�q�_�g�b�c���h�d�_�Z�g�Z���� 

�:�g�Z�e�b�a�� �d�Z�j�l�� �f�h�j�n�h�]�_�g�_�l�b�q�_�k�d�b�o�� �l�b�i�h�\��
�[�_�j�_�]�h�\�� �K�_�\�_�j�g�h�c�� �I�Z�p�b�n�b�d�b�� �i�h�a�\�h�e�b�e�� �\�u�y�\�b�l�v��
�k�i�_�p�b�n�b�d�m�� �[�_�j�_�]�h�\�h�]�h�� �f�h�j�n�h�e�b�l�h�]�_�g�_�a�Z�� �f�h�j�_�c��
�k�m�[�Z�j�d�l�b�q�_�k�d�h�c�� �b�� �m�f�_�j�_�g�g�h�c�� �i�h�y�k�g�h�k�l�b��
�>�G�Z�p�b�h�g�Z�e�v�g�u�c���Z�l�e�Z�k���J�h�k�k�b�b�������������@�� 

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

                                                 
1 URL: https://lpdaac.usgs.gov/dataset_discovery/aster/aster_products_table/aster_gdem_version_2_validation ���^�Z�l�Z�� �h�[�j�Z�s�_�g�b�y��
19.03.2018) 

�i�j�h�l�y�`�_�g�g�h�k�l�b�� �[�_�j�_�]�h�\�h�c�� �e�b�g�b�b�� �[�_�j�_�]�Z�� �w�l�h�]�h��
�l�b�i�Z���k�h�k�l�Z�\�e�y�x�l���g�Z���Y�i�h�g�k�d�h�f���f�h�j�_���b���a�g�Z�q�b�l�_�e�v�g�h��
�f�_�g�v�r�b�c�����^�Z�`�_���k���m�q�_�l�h�f���[�_�j�_�]�h�\����-�]�h �b����-�]�h���l�b�i�h�\����
�g�Z���H�o�h�l�k�d�h�f���f�h�j�_�����B�g�l�_�j�_�k�g�h�����q�l�h���i�j�h�l�y�`�_�g�g�h�k�l�v��
�[�_�j�_�]�h�\�� ��-�]�h�� �l�b�i�Z�� �k�� �h�l�f�_�j�r�b�f�� �Z�[�j�Z�a�b�h�g�g�u�f��
�m�k�l�m�i�h�f�� �\�� �i�j�h�p�_�g�l�g�h�f�� �h�l�g�h�r�_�g�b�b�� �g�Z�� �H�o�h�l�k�d�h�f��
�f�h�j�_�� �\�u�r�_���� �q�_�f�� �g�Z�� �Y�i�h�g�k�d�h�f�� �f�h�j�_���� �I�h�^�h�[�g�h�_��
�j�Z�k�i�j�_�^�_�e�_�g�b�_�� �l�b�i�h�\�� �[�_�j�_�]�h�\�� �g�Z�j�y�^�m�� �k�h��
�k�l�j�m�d�l�m�j�g�h-�]�_�h�e�h�]�b�q�_�k�d�b�f�b�� �h�k�h�[�_�g�g�h�k�l�y�f�b��
�k�l�j�h�_�g�b�y�� �i�h�[�_�j�_�`�b�c�� �f�h�`�_�l�� �[�u�l�v�� �k�\�y�a�Z�g�h�� �d�Z�d�� �k��
�j�Z�a�e�b�q�g�u�f�b�� �k�l�Z�^�b�y�f�b�� �a�j�_�e�h�k�l�b�� �[�_�j�_�]�h�\���� �l�Z�d�� �b�� �k��
�b�g�l�_�g�k�b�\�g�u�f�� �j�Z�a�j�m�r�_�g�b�_�f�� �[�_�j�_�]�h�\�� �m�f�_�j�_�g�g�h��
�o�h�e�h�^�g�u�o�� �f�h�j�_�c���� �o�Z�j�Z�d�l�_�j�b�a�m�x�s�b�o�k�y��
�i�j�h�^�h�e�`�b�l�_�e�v�g�u�f�� �i�_�j�b�h�^�h�f�� �©�h�l�d�j�u�l�h�]�h�� �f�h�j�y�ª��
�i�j�b���h�l�j�b�p�Z�l�_�e�v�g�u�o���l�_�f�i�_�j�Z�l�m�j�Z�o���\�h�a�^�m�o�Z�� 

�F�_�l�h�^�b�d�Z���b�k�k�e�_�^�h�\�Z�g�b�c 

�:�g�Z�e�b�a�� �d�Z�j�l�� �f�h�j�n�h�]�_�g�_�l�b�q�_�k�d�b�o�� �l�b�i�h�\��
�[�_�j�_�]�h�\�� �K�_�\�_�j�g�h�c�� �I�Z�p�b�n�b�d�b���� �\�� �k�h�k�l�Z�\�e�_�g�b�b��
�d�h�l�h�j�u�o�� �i�j�b�g�b�f�Z�e�� �m�q�Z�k�l�b�_�� �h�^�b�g�� �b�a�� �Z�\�l�h�j�h�\����
�i�j�h�\�_�^�_�g���\���]�_�h�b�g�n�h�j�f�Z�p�b�h�g�g�h�c �k�b�k�l�_�f�_��Quantum 
GIS���� �d�h�g�l�m�j�u�� �k�h�h�l�\�_�l�k�l�\�m�x�l�� �l�h�q�g�h�k�l�b�� �b�k�o�h�^�g�u�o��
�d�Z�j�l�� �>�G�Z�p�b�h�g�Z�e�v�g�u�c�� �Z�l�e�Z�k �J�h�k�k�b�b���� ���������@���� �>�e�y��
�i�h�e�m�q�_�g�b�y���^�e�b�g�u���[�_�j�_�]�h�\�h�c���e�b�g�b�b���d�Z�`�^�h�]�h���l�b�i�Z��
�b�k�i�h�e�v�a�h�\�Z�g�� �b�g�k�l�j�m�f�_�g�l�� �©�>�h�[�Z�\�b�l�v�� �Z�l�j�b�[�m�l�u��
�]�_�h�f�_�l�j�b�b�ª�� �k�� �h�i�p�b�_�c�� �©�J�Z�k�q�_�l�� �g�Z�� �w�e�e�b�i�k�_�ª����
�<�u�q�b�k�e�_�g�b�y�� �i�j�h�b�a�\�_�^�_�g�u�� �g�Z�� �w�e�e�b�i�k�_��WGS84 
EPSG:7030.  

�G�Z�� �f�h�j�k�d�h�f�� �Z�d�d�m�f�m�e�y�l�b�\�g�h�f�� �i�_�j�_�r�_�c�d�_��
�<�_�l�j�h�\�h�c�� �h�k�l�j�h�\�Z �B�l�m�j�m�i�� ���D�m�j�b�e�u���� �b��
�i�b�j�h�d�e�Z�k�l�b�q�_�k�d�h�f���i�_�j�_�r�_�c�d�_���h�k�l�j�h�\�Z���Q�m�]�m�g�b�^�Z�d��
���:�e�_�m�l�u���� �[�u�e�b�� �i�j�h�\�_�^�_�g�u�� �d�Z�j�l�h�f�_�l�j�b�q�_�k�d�b�_��
�b�k�k�e�_�^�h�\�Z�g�b�y���� �J�_�e�v�_�n�� �i�_�j�_�r�_�c�d�Z�� �<�_�l�j�h�\�h�c��
�i�j�_�^�k�l�Z�\�e�_�g�� �i�h�k�j�_�^�k�l�\�h�f�� �\�b�a�m�Z�e�b�a�Z�p�b�b�� �^�Z�g�g�u�o��
Aster Global Digital Elevation Model (GDEMV2)1, 
�y�\�e�y�x�s�b�o�k�y�� �i�j�h�^�m�d�l�h�f�� �0�Lnistry of Economy, 
�7�U�D�G�H���D�Q�G�� �,�Q�G�X�V�W�U�\�� ���0�(�7�,���� �b�� �1�$�6�$���� �B�g�n�h�j�f�Z�p�b�y��
�k�h�^�_�j�`�b�l�k�y�� �\�� �k�b�k�l�_�f�_�� �(�D�U�W�K�� �(�[�S�O�R�U�H�U��
�=�_�h�e�h�]�b�q�_�k�d�h�c�� �k�e�m�`�[�u�� �K�R�:�� ���8�Q�L�W�H�G�� �6�W�D�W�H�V��
�*�H�R�O�R�J�L�F�D�O���6�X�U�Y�H�\�������D�h�h�j�^�b�g�Z�l�g�Z�y���k�b�k�l�_�f�Z���^�Z�g�g�u�o��
�:�*�6�������� �j�Z�a�f�_�j�� �i�b�d�k�_�e�Z�� �a�����•���� �f����
�k�j�_�^�g�_�d�\�Z�^�j�Z�l�b�q�_�k�d�Z�y�� �h�r�b�[�d�Z�� ���5�0�6�(���� �i�h��
�\�u�k�h�l�_ �± �f�_�g�_�_�� ������ �f���� �>�e�y�� �\�b�a�m�Z�e�b�a�Z�p�b�b�� �m�j�h�\�g�_�c��
�i�h�k�l�j�h�_�g�u���d�Z�j�l�u���\�u�k�h�l���\���l�j�_�o�f�_�j�g�h�c���i�j�h�_�d�p�b�b���k��
�\�u�^�_�e�_�g�b�_�f���p�\�_�l�h�f���\�u�k�h�l�g�u�o���^�b�Z�i�Z�a�h�g�h�\���h�l�������^�h��

https://lpdaac.usgs.gov/dataset_discovery/aster/aster_products_table/aster_gdem_version_2_validation
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���������f���k���r�Z�]�h�f���������f���b���l�_�g�_�\�h�c���h�l�f�u�\�d�h�c���^�e�y���[�h�e�_�_��
�\�u�k�h�d�b�o�� �m�j�h�\�g�_�c�� �:�g�Z�e�b�a�� �i�h�e�y�� �\�u�k�h�l�� �i�h�a�\�h�e�b�e��
�\�u�^�_�e�b�l�v�� �g�_�k�d�h�e�v�d�h�� �Z�[�j�Z�a�b�h�g�g�u�o�� �b�� �Z�[�j�Z�a�b�h�g�g�h-
�Z�d�d�m�f�m�e�y�l�b�\�g�u�o�� �l�_�j�j�Z�k�h�\�u�o�� �m�j�h�\�g�_�c���\��

�i�b�j�h�d�e�Z�k�l�b�q�_�k�d�b�o�� �h�l�e�h�`�_�g�b�y�o�� �i�h�a�^�g�_�]�h��
�g�_�h�i�e�_�c�k�l�h�p�_�g�Z���� �i�_�j�_�d�j�u�l�u�o�� �i�j�b�[�j�_�`�g�h-
�f�h�j�k�d�b�f�b���b���k�d�e�h�g�h�\�u�f�b �h�l�e�h�`�_�g�b�y�f�b���� 

  
�J�b�k�m�g�h�d������ �I�j�h�l�y�`�_�g�g�h�k�l�v���l�b�i�h�\���[�_�j�_�]�h�\���f�h�j�_�c���K�_�\�_�j�g�h�c���I�Z�p�b�n�b�d�b�������Z����- �i�j�h�l�y�`�_�g�g�h�k�l�v���l�b�i�h�\��

�[�_�j�_�]�h�\���\���d�b�e�h�f�_�l�j�Z�o�������[��- �i�j�h�l�y�`�_�g�g�h�k�l�v���l�b�i�h�\���[�_�j�_�]�h�\���\���i�j�h�p�_�g�l�Z�o�����L�b�i�u���[�_�j�_�]�h�\������ �± �k���e�_�^�g�b�d�h�\�h-
�l�_�d�l�h�g�b�q�_�k�d�b�f���j�Z�k�q�e�_�g�_�g�b�_�f�����n�b�h�j�^�h�\�u�_�������l�_�d�l�h�g�b�q�_�k�d�b���h�[�m�k�e�h�\�e�_�g�g�u�_����2 �± �Z�[�j�Z�a�b�h�g�g�h-

�^�_�g�m�^�Z�p�b�h�g�g�u�_����3 �± �Z�[�j�Z�a�b�h�g�g�u�_�����\�u�j�h�\�g�_�g�g�u�_���b���[�m�o�l�h�\�u�_������ 
4 �± �Z�[�j�Z�a�b�h�g�g�u�_���h�l�f�_�j�r�b�_�� 5 �± �l�_�j�f�h�Z�[�j�Z�a�b�h�g�g�u�_���b���e�_�^�h�\�u�_�� 6 �± �Z�[�j�Z�a�b�h�g�g�h-�Z�d�d�m�f�m�e�y�l�b�\�g�u�_��
���\�u�j�h�\�g�_�g�g�u�_���b���[�m�o�l�h�\�u�_���� 7 �± �k�h�a�^�Z�g�g�u�_���\�h�e�g�h�\�u�f�b���i�j�h�p�_�k�k�Z�f�b�����i�e�y�`�_�\�u�_����8 �± �k�h�a�^�Z�g�g�u�_��

�\�h�e�g�h�\�u�f�b���i�j�h�p�_�k�k�Z�f�b�����e�Z�]�m�g�g�u�_�� 9 �± �k�h�a�^�Z�g�g�u�_���i�j�b�e�b�\�g�u�f�b���b���k�]�h�g�g�h-�g�Z�]�h�g�g�u�f�b���i�j�h�p�_�k�k�Z�f�b��  
10 �± �k�h�a�^�Z�g�g�u�_���m�k�l�v�_�\�u�f�b���i�j�h�p�_�k�k�Z�f�b�����^�_�e�v�l�h�\�u�_�� 

Figure 1. The length of the types of coasts of the seas of the North Pacific. (�Z)- The length of the types of 
coasts in kilometers; (b) - the length of the types of coasts in percent. Types of coasts: 1 �± with glacial-
tectonic dissection (fjord), tectonically determined, 2 �± abrasion-denudation; 3 �± abrasion (aligned and 
coiled); 4 �± abrasive dead; 5 �± thermoabrasion and ice; 6 �± abrasion-accumulative (aligned and coiled); 
7 �± created by wave processes, beach; 8 �± created by wave processes, lagoon; 9 �± created by tidal and 

surging processes; 10 �± created by wellhead processes (delta) 
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�D�Z�j�l�h�f�_�l�j�b�q�_�k�d�b�_ �b�k�k�e�_�^�h�\�Z�g�b�y 
�i�_�j�_�r�_�c�d�Z �h�k�l�j�h�\�Z �Q�m�]�m�g�b�^�Z�d �\ �k�j�_�^�_ Aster 
Global Digital Elevation Model (GDEMV2) �[�u�e�b 
�^�h�i�h�e�g�_�g�u �h�[�j�Z�[�h�l�d�h�c �^�Z�g�g�u�o ALOS World 3D �± 
30 �f  (AW3D30) �<�_�j�k�b�y 2.2 1 ; Shuttle Radar 
Topography Mission (SRTM) 1 Arc-Second Global2. 

�=�_�h�j�Z�^�b�h�e�h�d�Z�p�b�h�g�g�u�_�� �g�Z�[�e�x�^�_�g�b�y��
�i�j�h�\�h�^�b�e�b�k�v�� �]�_�h�j�Z�^�Z�j�h�f�� �k�_�j�b�b�� �©�H�D�H-���F�ª��
���H�H�H �©�E�h�]�b�k�ª���� �k�� �Z�g�l�_�g�g�u�f�� �[�e�h�d�h�f�� �:�;-400 
���p�_�g�l�j�Z�e�v�g�Z�y�� �q�Z�k�l�h�l�Z�� �Z�g�l�_�g�g�u�� ������ �F�=�p������
�h�[�_�k�i�_�q�b�\�Z�x�s�b�f���]�e�m�[�b�g�m���b�k�k�e�_�^�h�\�Z�g�b�y���^�h�������f �b��
�k���Z�g�l�_�g�g�u�f���[�e�h�d�h�f���:�;-�����������p�_�g�l�j�Z�e�v�g�Z�y���q�Z�k�l�h�l�Z��
150 �F�=�p������ �h�[�_�k�i�_�q�b�\�Z�x�s�b�f�� �]�e�m�[�b�g�m��
�b�k�k�e�_�^�h�\�Z�g�b�y���^�h���������f�����I�j�b�\�y�a�d�Z���d�h�g�_�q�g�u�o���l�h�q�_�d��
�i�j�h�n�b�e�_�c�� �g�Z�[�e�x�^�_�g�b�y�� �h�k�m�s�_�k�l�\�e�y�e�Z�k�v�� �i�j�b��
�i�h�f�h�s�b�� �k�i�m�l�g�b�d�h�\�h�]�h�� �i�j�b�_�f�h�b�g�^�b�d�Z�l�h�j�Z���� �I�h��
�^�Z�g�g�u�f�� �[�m�j�_�g�b�y�� �b�� �r�m�j�n�h�\�Z�g�b�y�� �\�u�^�_�e�_�g�g�u�_��
�h�l�j�Z�`�Z�x�s�b�_�� �i�h�\�_�j�o�g�h�k�l�b�� �k�d�h�j�j�_�e�b�j�h�\�Z�g�u�� �k�h��
�k�e�h�y�f�b���� �m�k�l�Z�g�h�\�e�_�g�g�u�f�b�� �\�� �k�d�\�Z�`�b�g�Z�o���� �r�m�j�n�Z�o��
�b�e�b�� �d�Z�g�Z�\�Z�o���� �^�e�y�� �i�_�j�_�k�q�_�l�Z�� �i�h�� �\�k�_�f�m�� �i�j�h�n�b�e�x��
�\�j�_�f�_�g�g�h�]�h�� �j�Z�a�j�_�a�Z�� �\�� �]�e�m�[�b�g�g�u�c���� �I�j�b�� �Z�g�Z�e�b�a�_�� �b��

�b�g�l�_�j�i�j�_�l�Z�p�b�b�� �^�Z�g�g�u�o�� �b�k�i�h�e�v�a�h�\�Z�g�u�� �i�h�g�y�l�b�y�� �b��
�l�_�j�f�b�g�u�� �]�_�h�j�Z�^�Z�j�g�h�c�� �k�l�j�Z�l�b�]�j�Z�n�b�b���� �l�Z�d�b�_�� �d�Z�d��
�j�Z�^�Z�j�g�Z�y�� �n�Z�p�b�y�� ���5�I���� �b�� �i�h�\�_�j�o�g�h�k�l�b�� �j�Z�^�Z�j�g�u�o��
�h�l�j�Z�`�_�g�b�c���� �k�\�y�a�Z�g�g�u�_�� �k�� �i�_�j�\�b�q�g�h�c�� �k�l�j�m�d�l�m�j�h�c��
�h�k�Z�`�^�_�g�b�y�� �>Neal, 2004; Mallinson et���� �Zl., 2010]. 
�B�g�l�_�j�i�j�_�l�Z�p�b�y�� �]�_�h�j�Z�^�Z�j�g�u�o�� �^�Z�g�g�u�o�� �i�h��
�i�j�h�n�b�e�y�f���h�[�s�_�c���i�j�h�l�y�`�_�g�g�h�k�l�v�x���h�d�h�e�h���������d�f���\��
�i�h�e�g�h�c�� �f�_�j�_�� �\�d�e�x�q�Z�e�Z�� �]�_�h�f�h�j�n�h�e�h�]�b�q�_�k�d�b�c��
�d�h�g�l�_�g�l���� �h�k�g�h�\�Z�g�g�u�c�� �g�Z�� �f�h�j�n�h�^�b�g�Z�f�b�q�_�k�d�b�o��
�g�Z�[�e�x�^�_�g�b�y�o�� 

�J�_�a�m�e�v�l�Z�l�u���b���h�[�k�m�`�^�_�g�b�_ 

�H�[�s�b�_�� �q�_�j�l�u�� �k�i�_�p�b�n�b�d�b�� �f�h�j�n�h�e�b�l�h�]�_�g�_�a�Z��
�k�� �f�h�j�k�d�h�c�� �b�� �h�d�_�Z�g�k�d�h�c�� �k�l�h�j�h�g�u�� �d�h�g�l�Z�d�l�g�u�o�� �a�h�g��
���:�e�_�m�l�k�d�h�c�� �b�� �D�m�j�b�e�v�k�d�h�c�� �h�k�l�j�h�\�g�u�o�� �^�m�]����
�m�k�l�Z�g�h�\�e�_�g�u�� �i�j�b�� �Z�g�Z�e�b�a�_�� �d�Z�j�l��
�f�h�j�n�h�]�_�g�_�l�b�q�_�k�d�b�o�� �l�b�i�h�\�� �[�_�j�_�]�h�\�� �K�_�\�_�j�g�h�c��
�I�Z�p�b�n�b�d�b �>�G�Z�p�b�h�g�Z�e�v�g�u�c�� �Z�l�e�Z�k�� �J�h�k�k�b�b���� ���������@����
�I�h�e�m�q�_�g�g�u�_�� �^�Z�g�g�u�_�� �w�d�k�i�h�j�l�b�j�h�\�Z�g�u�� �b��
�h�[�j�Z�[�h�l�Z�g�u�� �\�� �w�e�_�d�l�j�h�g�g�u�o�� �l�Z�[�e�b�p�Z�o���� �a�Z�l�_�f��
�i�j�_�^�k�l�Z�\�e�_�g�u���\���]�j�Z�n�b�q�_�k�d�h�f���\�b�^�_�����j�b�k�m�g�h�d����). 

 
�J�b�k�m�g�h�d 2. �J�Z�k�i�j�_�^�_�e�_�g�b�_���f�h�j�n�h�]�_�g�_�l�b�q�_�k�d�b�o���l�b�i�h�\���[�_�j�_�]�h�\���h�k�l�j�h�\�h�^�m�`�g�u�o���k�b�k�l�_�f���K�_�\�_�j�g�h�c��

�I�Z�p�b�n�b�d�b�� 1 �± �k���e�_�^�g�b�d�h�\�h-�l�_�d�l�h�g�b�q�_�k�d�b�f���j�Z�k�q�e�_�g�_�g�b�_�f�����n�b�h�j�^�h�\�u�_�������l�_�d�l�h�g�b�q�_�k�d�b���h�[�m�k�e�h�\�e�_�g�g�u�_����
2 �± �Z�[�j�Z�a�b�h�g�g�h-�^�_�g�m�^�Z�p�b�h�g�g�u�_����3 �± �Z�[�j�Z�a�b�h�g�g�u�_�����\�u�j�h�\�g�_�g�g�u�_���b���[�m�o�l�h�\�u�_���� 4 �± �Z�[�j�Z�a�b�h�g�g�u�_��
�h�l�f�_�j�r�b�_�� 5 �± �l�_�j�f�h�Z�[�j�Z�a�b�h�g�g�u�_���b���e�_�^�h�\�u�_�� 6 �± �Z�[�j�Z�a�b�h�g�g�h-�Z�d�d�m�f�m�e�y�l�b�\�g�u�_�����\�u�j�h�\�g�_�g�g�u�_���b��

�[�m�o�l�h�\�u�_���� 7 �± �k�h�a�^�Z�g�g�u�_���\�h�e�g�h�\�u�f�b���i�j�h�p�_�k�k�Z�f�b�����i�e�y�`�_�\�u�_����8 �± �k�h�a�^�Z�g�g�u�_���\�h�e�g�h�\�u�f�b���i�j�h�p�_�k�k�Z�f�b����
�e�Z�]�m�g�g�u�_ 

Figure 2. Distribution of morphogenetic types of coasts of the island-arc systems of the North Pacific: 
1 �± with glacial-tectonic dissection (fjord), tectonically determined, 2 �±  abrasion-denudation; 3 �± abrasive 

(aligned and coiled); 4 �± abrasive dead; 5 �± thermoabrasion and ice; 6 �± abrasion- accumulative (aligned and 
coiled); 7 �± created by wave processes, beach; 8 �± created by wave processes, lagoon 

                                                 
1 URL: https://www.eorc.jaxa.jp/ALOS/en/aw3d30/index.htm ���^�Z�l�Z���h�[�j�Z�s�_�g�b�y������������������������ 
2 URL: https://doi.org/10.5066/F7PR7TFT ���^�Z�l�Z���h�[�j�Z�s�_�g�b�y�������������������������� 

https://www.eorc.jaxa.jp/ALOS/en/aw3d30/index.htm
https://doi.org/10.5066/F7PR7TFT
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�D�Z�d���b���h�`�b�^�Z�e�h�k�v�����\���i�j�h�p�_�g�l�g�h�f���h�l�g�h�r�_�g�b�b��
�d�Z�d�� �:�e�_�m�l�k�d�b�o���� �l�Z�d�� �b�� �D�m�j�b�e�v�k�d�b�o�� �h�k�l�j�h�\�h�\��
�f�h�j�k�d�b�_�� �[�_�j�_�]�Z�� ��-�]�h�� �b�� ��-�]�h�� �l�b�i�Z�� ���j�b�k�m�g�h�d�� ��������
�:�[�j�Z�a�b�h�g�g�u�_���[�_�j�_�]�Z���g�Z���:�e�_�m�l�Z�o���i�j�_�h�[�e�Z�^�Z�x�l���g�Z��
�f�h�j�k�d�h�c�� �k�l�h�j�h�g�_���� �Z�� �g�Z�� �D�m�j�b�e�Z�o���� �g�Z�h�[�h�j�h�l���� �g�Z��
�h�d�_�Z�g�k�d�h�c���� �I�j�h�l�y�`�_�g�g�h�k�l�v�� �Z�[�j�Z�a�b�h�g�g�h-
�Z�d�d�m�f�m�e�y�l�b�\�g�u�o�� �[�_�j�_�]�h�\�� �\�u�r�_�� �k�� �h�d�_�Z�g�k�d�h�c��
�k�l�h�j�h�g�u�� �h�k�l�j�h�\�h�^�m�`�g�u�o�� �k�b�k�l�_�f���� �I�j�h�l�y�`�_�g�g�h�k�l�v��
�Z�d�d�m�f�m�e�y�l�b�\�g�u�o�� �[�_�j�_�]�h�\�� �b�� �g�Z�� �D�m�j�b�e�Z�o���� �b�� �g�Z��
�:�e�_�m�l�Z�o�� �l�Z�d�`�_�� �[�h�e�v�r�_�� �k�h�� �k�l�h�j�h�g�u�� �h�d�_�Z�g�Z����
�<�u�y�\�e�_�g�g�u�_�� �h�k�h�[�_�g�g�h�k�l�b�� �f�h�j�n�h�]�_�g�_�l�b�q�_�k�d�b�o��
�l�b�i�h�\�� �f�h�j�k�d�b�o�� �b�� �h�d�_�Z�g�k�d�b�o�� �[�_�j�_�]�h�\��
�k�\�b�^�_�l�_�e�v�k�l�\�m�x�l�� �h�� �i�j�_�h�[�e�Z�^�Z�x�s�_�f�� �\�d�e�Z�^�_�� �\�� �w�l�h��
�j�Z�k�i�j�_�^�_�e�_�g�b�_�� �b�f�_�g�g�h�� �]�b�^�j�h�^�b�g�Z�f�b�q�_�k�d�h�]�h�� �b��
�l�_�j�f�b�q�_�k�d�h�]�h�� �j�_�`�b�f�h�\�� �j�Z�a�^�_�e�y�_�f�u�o�� �Z�d�\�Z�l�h�j�b�c����
�F�h�j�n�h�d�e�b�f�Z�l�b�q�_�k�d�b�_�� �i�Z�j�Z�f�_�l�j�u�� �k�h�[�k�l�\�_�g�g�h��
�d�h�g�l�Z�d�l�g�h�c�� �a�h�g�u�� ���h�k�l�j�h�\�g�h�c�� �^�m�]�b������ �\�� �h�l�e�b�q�b�_�� �h�l��
�l�Z�d�h�\�u�o�� �g�Z�� �h�k�l�j�h�\�_ �K�Z�o�Z�e�b�g���� �g�Z�� �m�d�Z�a�Z�g�g�h�_��
�j�Z�k�i�j�_�^�_�e�_�g�b�_���g�_���\�e�b�y�x�l�����F�h�j�n�h�l�_�d�l�h�g�b�q�_�k�d�Z�y���b��

�k�l�j�m�d�l�m�j�g�h-�n�h�j�f�Z�p�b�h�g�g�Z�y�� �h�[�m�k�e�h�\�e�_�g�g�h�k�l�v��
�j�Z�a�\�b�l�b�y�� �[�_�j�_�]�h�\�� �h�k�l�j�h�\�g�u�o�� �^�m�]���� �g�_�k�h�f�g�_�g�g�h����
�a�g�Z�q�b�l�_�e�v�g�Z�� �b�� �l�j�_�[�m�_�l�� �^�Z�e�v�g�_�c�r�_�]�h��
�b�k�k�e�_�^�h�\�Z�g�b�y�� 

�G�Z�� �i�j�b�f�_�j�_�� �h�k�l�j�h�\�Z �B�l�m�j�m�i�� ���D�m�j�b�e�v�k�d�Z�y��
�h�k�l�j�h�\�g�Z�y���^�m�]�Z�����b���h�k�l�j�h�\�Z �Q�m�]�m�g�b�^�Z�d�����:�e�_�m�l�k�d�Z�y��
�h�k�l�j�h�\�g�Z�y�� �^�m�]�Z���� �^�_�l�Z�e�v�g�h�� �j�Z�k�k�f�h�l�j�_�g�u��
�h�k�h�[�_�g�g�h�k�l�b�� �k�h�\�j�_�f�_�g�g�h�]�h�� �[�_�j�_�]�h�\�h�]�h��
�f�h�j�n�h�e�b�l�h�]�_�g�_�a�Z�� �d�h�g�l�Z�d�l�g�h�c�� �a�h�g�u�� �b�� �w�h�e�h�\�h�c��
�Z�d�d�m�f�m�e�y�p�b�b���� �l�Z�d�� �g�Z�a�u�\�Z�_�f�h�]�h�� �[�e�b�`�g�_�]�h��
�i�_�j�_�g�h�k�Z���� �d�h�l�h�j�Z�y�� �h�l�g�h�k�b�l�k�y�� �d�� �k�i�_�p�b�n�b�q�g�u�f��
�[�_�j�_�]�h�\�u�f�� �j�_�e�v�_�n�h�h�[�j�Z�a�m�x�s�b�f�� �i�j�h�p�_�k�k�Z�f����
�k�m�f�f�b�j�m�x�s�b�f�� �\�h�a�^�_�c�k�l�\�b�y�� �\��
�i�Z�e�_�h�]�_�h�]�j�Z�n�b�q�_�k�d�h�f�� �f�Z�k�r�l�Z�[�_�� �\�j�_�f�_�g�b����
�G�Z�b�[�h�e�_�_���i�h�d�Z�a�Z�l�_�e�v�g�u�_���j�Z�a�e�b�q�b�y���\���k�h�\�j�_�f�_�g�g�h�c��
�f�h�j�n�h�e�b�l�h�^�b�g�Z�f�b�d�_�� �[�_�j�_�]�h�\�� �\�u�y�\�e�_�g�u�� �i�j�b��
�Z�g�Z�e�b�a�_�� �f�h�j�n�h�f�_�l�j�b�q�_�k�d�b�o�� �i�Z�j�Z�f�_�l�j�h�\��
�f�_�]�Z�n�_�k�l�h�g�h�\�� �i�e�y�`�Z�� �g�Z�� �h�k�l�j�h�\�_ �B�l�m�j�m�i��
���j�b�k�m�g�h�d 3). 

 
�J�b�k�m�g�h�d���������H�[�a�h�j�g�Z�y���k�o�_�f�Z���j�Z�c�h�g�Z���i�_�j�_�r�_�c�d�Z���<�_�l�j�h�\�h�c�����h�k�l�j�h�\���B�l�m�j�m�i�����± �f�h�j�n�h�f�_�l�j�b�q�_�k�d�Z�y���d�Z�j�l�Z��

(Aster Global Digital Elevation Model (GDEM V2) 
Figure 3. Overview of the area of the isthmus of Vetrovoy - morphometric map  

(Aster Global Digital Elevation Model (GDEM V2) 
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�J�b�k�m�g�h�d���������H�o�h�l�h�f�h�j�k�d�b�_���f�_�]�Z�n�_�k�l�h�g�u�����/��� ��������-���������f�� 

Figure 4. Sea of Okhotsk megacusps (L = 400-600 m) 

�H�d�Z�a�Z�e�h�k�v���� �q�l�h�� �g�Z�� �i�j�h�l�b�\�h�i�h�e�h�`�g�u�o��
�m�q�Z�k�l�d�Z�o�� �h�k�l�j�h�\�Z�� �j�Z�a�f�_�j�u�� �h�d�_�Z�g�k�d�b�o��
�f�_�]�Z�n�_�k�l�h�g�h�\�� �[�h�e�_�_�� �q�_�f�� �\�� �^�\�Z�� �j�Z�a�Z�� �i�j�_�\�u�r�Z�x�l��
�j�Z�a�f�_�j�u���h�o�h�l�h�f�h�j�k�d�b�o���f�_�]�Z�n�_�k�l�h�g�h�\�����j�b�k�m�g�h�d�������� 

�I�j�b�� �Z�g�Z�e�b�a�_�� �w�h�e�h�\�h�]�h�� �f�h�j�n�h�e�b�l�h�]�_�g�_�a�Z����
�k�\�y�a�Z�g�g�h�]�h�� �k�� �\�h�e�g�h�\�h�c�� �i�_�j�_�j�Z�[�h�l�d�h�c��
�i�j�_�b�f�m�s�_�k�l�\�_�g�g�h�� �i�_�f�a�h�\�h-�i�b�j�h�d�e�Z�k�l�b�q�_�k�d�h�]�h��
�f�Z�l�_�j�b�Z�e�Z�� �i�j�b�� �w�d�k�i�e�h�a�b�\�g�u�o�� �b�a�\�_�j�`�_�g�b�y�o�� �\��
�]�h�e�h�p�_�g�_�����g�_�h�i�e�_�c�k�l�h�p�_�g�_�����[�u�e�h���m�k�l�Z�g�h�\�e�_�g�h�����q�l�h��
�^�x�g�u�� �k�� �f�h�j�k�d�h�c�� �k�l�h�j�h�g�u�� �i�_�j�_�r�_�c�d�Z�� �<�_�l�j�h�\�h�c��
�h�k�l�j�h�\�Z�� �B�l�m�j�m�i�� �n�h�j�f�b�j�h�\�Z�e�b�k�v�� �\�� �j�_�a�m�e�v�l�Z�l�_��
�j�Z�a�j�m�r�_�g�b�y�� �\�u�k�h�d�b�o�� �[�_�j�_�]�h�\�u�o�� �m�k�l�m�i�h�\����
�k�e�h�`�_�g�g�u�o�� �i�_�f�a�h�\�h-�i�b�j�h�d�e�Z�k�l�b�q�_�k�d�b�f��
�f�Z�l�_�j�b�Z�e�h�f�� �g�_�h�i�e�_�c�k�l�h�p�_�g�Z���� �\�� �i�_�j�b�h�^�� �m�k�b�e�_�g�b�y��
�j�Z�a�f�u�\�Z�� �i�j�b�� �i�h�\�u�r�_�g�b�b�� �m�j�h�\�g�y�� �f�h�j�y�� �h�d�h�e�h��
1,5 �l�u�k�����e�_�l���g�Z�a�Z�^�����N�h�j�f�b�j�h�\�Z�g�b�_���[�h�e�_�_���f�h�e�h�^�u�o��
�^�x�g�� �h�d�_�Z�g�k�d�h�]�h�� �i�h�[�_�j�_�`�v�y�� �\�� �a�g�Z�q�b�l�_�e�v�g�h�c��
�k�l�_�i�_�g�b�� �k�\�y�a�Z�g�h�� �k�� �i�_�j�_�j�Z�[�h�l�d�h�c��
�i�b�j�h�d�e�Z�k�l�b�q�_�k�d�h�]�h�� �f�Z�l�_�j�b�Z�e�Z���� �i�h�k�l�m�i�b�\�r�_�]�h�� �\��
�[�_�j�_�]�h�\�m�x�� �a�h�g�m�� �h�d�h�e�h�� ���������� �e�_�l�� �g�Z�a�Z�^��
�g�_�i�h�k�j�_�^�k�l�\�_�g�g�h�� �\�h�� �\�j�_�f�y�� �b�a�\�_�j�`�_�g�b�y��
�>�:�n�Z�g�Z�k�v�_�\���� ���������@���� �A�g�Z�q�b�l�_�e�v�g�Z�y���^�h�e�y�� �i�_�i�e�h�\�h�]�h��
�f�Z�l�_�j�b�Z�e�Z�� �\�� �i�b�j�h�d�e�Z�k�l�b�d�_�� �h�[�m�k�e�h�\�b�e�Z�� �b�� �h�q�_�g�v��
�[�u�k�l�j�h�_�� �n�h�j�f�b�j�h�\�Z�g�b�_�� �l�h�e�s�b�� �i�_�e�b�l�h�\�u�o��

�h�l�e�h�`�_�g�b�c���\���[�Z�k�k�_�c�g�_���e�Z�]�m�g�g�h�]�h���l�b�i�Z���k���h�d�_�Z�g�k�d�h�c��
�k�l�h�j�h�g�u���i�_�j�_�r�_�c�d�Z���<�_�l�j�h�\�h�c���h�k�l�j�h�\�Z���B�l�m�j�m�i���� 

�Q�l�h�� �d�Z�k�Z�_�l�k�y�� �w�h�e�h�\�u�o�� �h�[�j�Z�a�h�\�Z�g�b�c�� �[�h�e�_�_��
�j�Z�g�g�b�o�� �w�i�h�o�� �]�h�e�h�p�_�g�Z���� �l�h���� �m�q�b�l�u�\�Z�y��
�k�m�s�_�k�l�\�h�\�Z�g�b�_�� �\�� �k�j�_�^�g�_�f�� �]�h�e�h�p�_�g�_�� �g�Z�� �f�_�k�l�_��
�i�_�j�_�r�_�c�d�Z���<�_�l�j�h�\�h�c���i�j�h�e�b�\�Z�����b�o���k�e�_�^�m�_�l���b�k�d�Z�l�v���\��
�p�_�g�l�j�Z�e�v�g�h�c�� �q�Z�k�l�b�� �i�_�j�_�r�_�c�d�Z�� �>Afanas�¶ev et al., 
2019]. �G�Z�[�e�x�^�Z�_�f�u�_�� �a�^�_�k�v�� �]�j�b�\�u�� �\�u�k�h�l�h�c�� �^�h��
50 �f�_�l�j�h�\���� �h�j�b�_�g�l�b�j�h�\�Z�g�g�u�_�� �\�� �x�]�h-�a�Z�i�Z�^�g�h�f��
�g�Z�i�j�Z�\�e�_�g�b�b���� �\�_�j�h�y�l�g�h���� �b�� �y�\�e�y�x�l�k�y�� �^�x�g�g�u�f�b��
�f�Z�k�k�b�\�Z�f�b���� �k�\�y�a�Z�g�g�u�f�b�� �k�� �i�_�j�b�h�^�Z�f�b�� �\�u�k�h�d�h�]�h��
�k�l�h�y�g�b�y�� �m�j�h�\�g�y�� �f�h�j�y�� �b�� �b�g�l�_�g�k�b�\�g�u�f�� �j�Z�a�f�u�\�h�f��
�\�u�k�h�d�b�o���[�_�j�_�]�h�\�u�o���m�k�l�m�i�h�\�����k�e�h�`�_�g�g�u�o���i�_�f�a�h�\�h-
�i�b�j�h�d�e�Z�k�l�b�q�_�k�d�b�f�� �f�Z�l�_�j�b�Z�e�h�f�� ���j�b�k�m�g�h�d�� ��������
�H�^�g�Z�d�h�� �g�_�� �k�e�_�^�m�_�l�� �b�k�d�e�x�q�Z�l�v�� �b�� �\�_�j�h�y�l�g�h�k�l�v��
�\�h�e�g�h�\�h�c���i�_�j�_�j�Z�[�h�l�d�b���i�b�j�h�d�e�Z�k�l�b�d�b�����i�h�i�Z�\�r�_�c���\��
�[�_�j�_�]�h�\�m�x�� �a�h�g�m�� �g�_�i�h�k�j�_�^�k�l�\�_�g�g�h�� �\�� �i�_�j�b�h�^��
�w�d�k�i�e�h�a�b�\�g�u�o���b�a�\�_�j�`�_�g�b�c���k�j�_�^�g�_�]�h���]�h�e�h�p�_�g�Z�����g�Z��
�q�l�h�� �m�d�Z�a�u�\�Z�x�l�� �\�m�e�d�Z�g�h�l�_�d�l�h�g�b�q�_�k�d�b�_��
�^�b�k�e�h�d�Z�p�b�b�� �\ �h�k�g�h�\�Z�g�b�b�� �j�Z�a�j�_�a�Z�� �\�u�k�h�d�h�]�h��
�f�h�j�k�d�h�]�h�� �[�_�j�_�]�h�\�h�]�h�� �m�k�l�m�i�Z�� �>Afanas�¶ev et al., 
2019]. 

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

�H�l�e�h�`�_�g�b�y�� �i�_�j�_�r�_�c�d�Z�� �<�_�l�j�h�\�h�c�� �h�k�l�j�h�\�Z��
�B�l�m�j�m�i���b�a�m�q�_�g�u���i�h���j�Z�a�j�_�a�Z�f���[�_�j�_�]�h�\�h�]�h���m�k�l�m�i�Z���k��
�f�h�j�k�d�h�c���b���h�d�_�Z�g�k�d�h�c���k�l�h�j�h�g�u���b���^�Z�g�g�u�f���j�m�q�g�h�]�h��
�[�m�j�_�g�b�y�� �\�� �p�_�g�l�j�Z�e�v�g�h�c�� �q�Z�k�l�b�� �i�_�j�_�r�_�c�d�Z���� �<�k�_��
�i�h�e�m�q�_�g�g�u�_�� �]�_�h�e�h�]�b�q�_�k�d�b�_�� �^�Z�g�g�u�_�� �i�j�b�\�y�a�Z�g�u�� �d��
�k�j�_�^�g�_�f�m�� �m�j�h�\�g�x�� �H�o�h�l�k�d�h�]�h�� �f�h�j�y���� �=�_�h�j�Z�^�Z�j�g�h�_��
�h�[�k�e�_�^�h�\�Z�g�b�_�� �i�h�a�\�h�e�b�e�h�� �m�\�y�a�Z�l�v�� �j�_�a�m�e�v�l�Z�l�u��
�j�m�q�g�h�]�h�� �[�m�j�_�g�b�y�� �i�_�j�_�r�_�c�d�Z�� �<�_�l�j�h�\�h�c�� �b��
�]�_�h�e�h�]�b�q�_�k�d�b�o�� �j�Z�a�j�_�a�h�\�� �k�� �f�h�j�k�d�h�c�� �b�� �h�d�_�Z�g�k�d�h�c��
�k�l�h�j�h�g�u�� ���j�b�k�m�g�h�d�� �������� �>�e�y�� �i�h�e�m�q�_�g�b�y�� �\�j�_�f�_�g�g�u�o��
�j�Z�a�j�_�a�h�\�� �[�u�e�� �b�k�i�h�e�v�a�h�\�Z�g�� �i�j�b�[�h�j�� �=�_�h�l�_�o�� �H�D�H-2 
���Z�g�l�_�g�g�Z�� �������� �F�=�p���� �k�� �f�Z�d�k�b�f�Z�e�v�g�h�c�� �]�e�m�[�b�g�h�c��
�a�h�g�^�b�j�h�\�Z�g�b�y�� �^�h�� ������ �f�� �b�� �j�Z�a�j�_�r�Z�x�s�_�c��
�k�i�h�k�h�[�g�h�k�l�v�x�� �i�h�� �]�e�m�[�b�g�_�� �h�d�h�e�h�� ���� �k�f���� �>�e�y��

�d�h�j�j�_�d�l�g�h�]�h�� �h�l�h�[�j�Z�`�_�g�b�y�� �j�_�e�v�_�n�Z�� �\�^�h�e�v��
�i�j�h�n�b�e�_�c�� �i�j�h�\�h�^�b�e�Z�k�v�� �l�Z�o�_�h�f�_�l�j�b�q�_�k�d�Z�y�� �k�t�_�f�d�Z��
�k�� �d�h�f�i�_�g�k�Z�p�b�_�c�� �g�_�l�h�q�g�h�k�l�_�c�� �h�i�j�_�^�_�e�_�g�b�y��
�j�Z�k�k�l�h�y�g�b�y���d�h�e�_�k�h�f���d�h�g�l�j�h�e�v�g�u�f�b���f�_�l�d�Z�f�b���q�_�j�_�a��
�d�Z�`�^�u�_�� ���� �f�_�l�j�h�\���� �I�h�^�h�r�\�Z�� �i�_�k�q�Z�g�h-�]�Z�e�_�q�g�u�o��
�h�l�e�h�`�_�g�b�c���� �h�i�j�_�^�_�e�y�_�f�u�o�� �g�Z�f�b�� �d�Z�d�� �f�h�j�k�d�b�_��
�g�Z�g�h�k�u���i�j�h�e�b�\�Z�����d�h�l�h�j�u�c���k�m�s�_�k�l�\�h�\�Z�e���\���i�h�a�^�g�_�f��
�]�h�e�h�p�_�g�_�� ���E�M-9217-���������“������ �d�Z�e�_�g�^�Z�j�g�u�o�� �e�_�l����
�E�M-9229-���������“���������d�Z�e�_�g�^�Z�j�g�u�o���e�_�l���d�Z�e�_�g�^�Z�j�g�u�o��
�e�_�l���� �a�Z�e�_�]�Z�_�l�� �g�Z�� �h�l�f�_�l�d�Z�o�� ���“���� �f�� �h�l�g�h�k�b�l�_�e�v�g�h��
�k�j�_�^�g�_�]�h���m�j�h�\�g�y�����j�b�k�m�g�h�d�����������I�j�b���w�l�h�f�����k�h�]�e�Z�k�g�h��
�^�Z�g�g�u�f���[�m�j�_�g�b�y�����i�_�j�_�d�j�u�l�Z���w�l�Z���l�h�e�s�Z���i�j�b�f�_�j�g�h��
�f�_�l�j�h�\�u�f���k�e�h�_�f���i�h�d�j�h�\�g�u�o���k�m�]�e�b�g�d�h�\���b���k�m�i�_�k�_�c����
�\�� �h�k�g�h�\�Z�g�b�b�� �d�h�l�h�j�h�c�� �\�k�d�j�u�l�� �f�Z�e�h�f�h�s�g�u�c��
�l�h�j�n�y�g�b�d���� �k�n�h�j�f�b�j�h�\�Z�g�g�u�c�� ��������-1710 
�d�Z�e�_�g�^�Z�j�g�u�o���e�_�l (�E�M-9222). 

 
�J�b�k�m�g�h�d���������F�_�k�l�h�i�h�e�h�`�_�g�b�_���]�_�h�j�Z�^�Z�j�g�u�o���i�j�h�n�b�e�_�c��(Copernicus Sentinel data 2018) 

Figure 5. Location of GPR profiles (Copernicus Sentinel data 2018) 
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�J�b�k�m�g�h�d���������=�_�h�j�Z�^�Z�j�g�u�_���i�j�h�n�b�e�b�����������������������]�_�h�j�Z�^�Z�j�g�u�_���n�Z�p�b�b�����:���± �i�_�j�_�k�e�Z�b�\�Z�g�b�_���i�_�k�q�Z�g�h-�]�Z�e�_�q�g�u�o��

�h�l�e�h�`�_�g�b�c���j�Z�a�e�b�q�g�h�]�h���k�h�k�l�Z�\�Z���i�j�b�[�j�_�`�g�h-�f�h�j�k�d�h�]�h���]�_�g�_�a�b�k�Z�����<���± �i�_�f�a�h�\�u�_���f�Z�k�k�b�\�u���� 
�K���± �g�_�j�Z�k�q�e�_�g�_�g�g�u�_���k�d�e�h�g�h�\�u�_���b���i�j�b�[�j�_�`�g�h-�f�h�j�k�d�b�_���h�l�e�h�`�_�g�b�y���k���g�_�b�a�\�_�k�l�g�u�f���k�h�k�l�Z�\�h�f 

Figure 6. Georadar profiles 001, 002; georadar facies: A �± interbedded sand and gravel deposits of various 
composition of the coastal-marine genesis; B �± pumice arrays; C �± undivided slope and coastal marine 

sediments with unknown composition 

�<�� �m�k�l�m�i�_�� �h�d�_�Z�g�k�d�h�]�h�� �[�_�j�_�]�Z�� �g�Z�� �h�l�f�_�l�d�Z�o��
������������ �i�j�b�f�_�j�g�h�� �g�Z�� �^�\�Z�� �f�_�l�j�Z�� �\�u�r�_�� �i�h�^�h�r�\�u��
�i�_�k�q�Z�g�h-�]�Z�e�_�q�g�u�o�� �]�_�h�j�Z�^�Z�j�g�u�o�� �n�Z�p�b�c��
�p�_�g�l�j�Z�e�v�g�u�o�� �q�Z�k�l�_�c�� �i�_�j�_�r�_�c�d�Z���� �\�� �h�k�g�h�\�Z�g�b�b��
�e�Z�]�m�g�g�u�o�� �k�_�j�u�o�� �]�e�b�g�� �\�k�d�j�u�l�� �f�Z�e�h�f�h�s�g�u�c��
�l�h�j�n�y�g�b�d�� �w�l�h�]�h�� �`�_�� �\�h�a�j�Z�k�l�Z��1300-1440 
�d�Z�e�_�g�^�Z�j�g�u�o�� �e�_�l ���E�M-�������������� �L�h�j�n�y�g�b�d�� �e�_�`�b�l��
�g�_�i�h�k�j�_�^�k�l�\�_�g�g�h���g�Z���p�h�d�h�e�_�����k�e�h�`�_�g�g�h�f���d�j�_�i�d�b�f�b��
�i�e�b�h�p�_�g�h�\�u�f�b�� �\�m�e�d�Z�g�b�l�Z�f�b�� �D�Z�f�m�c�k�d�h�c�� �k�\�b�l�u��
(N2km,)�����h�[�g�Z�`�Z�x�s�b�f�b�k�y���g�Z���[�_�g�q�_���\�����������f�_�l�j�Z�o���d��
�k�_�\�_�j�h-�\�h�k�l�h�d�m�� �g�Z�� �h�l�f�_�l�d�Z�o�� �k�j�_�^�g�_�]�h�� �m�j�h�\�g�y��
�f�h�j�y���� �<�� �g�Z�k�l�h�y�s�_�_�� �\�j�_�f�y�� �m�\�_�j�_�g�g�h��
�^�b�n�n�_�j�_�g�p�b�j�h�\�Z�l�v�� �p�m�g�Z�f�b�]�_�g�g�u�_�� �h�l�e�h�`�_�g�b�y�� �b��
�g�Z�g�h�k�u�� �i�j�h�e�b�\�Z�� �g�_�� �i�j�_�^�k�l�Z�\�e�y�_�l�k�y�� �\�h�a�f�h�`�g�u�f����
�H�^�g�Z�d�h�� �h�^�g�h�a�g�Z�q�g�h�� �m�k�l�Z�g�Z�\�e�b�\�Z�_�l�k�y�� �y�\�e�_�g�b�_��
�Z�k�b�f�f�_�l�j�b�b�� �j�_�e�v�_�n�Z�� �i�_�j�_�r�_�c�d�Z�� �<�_�l�j�h�\�h�c��

�h�k�l�j�h�\�Z���B�l�m�j�m�i�����h�d�_�Z�g�k�d�Z�y���k�l�h�j�h�g�Z���[�h�e�_�_���i�h�e�h�]�Z�y��
�b���g�b�a�d�Z�y�����q�_�f���f�h�j�k�d�Z�y�� 

�G�_�k�d�h�e�v�d�h�� �b�g�h�c�� �l�b�i�� �Z�k�b�f�f�_�l�j�b�b�� �b�f�_�_�l��
�i�_�j�_�r�_�_�d�� �h�k�l�j�h�\�Z�� �Q�m�]�b�g�Z�^�Z�d�� ���:�e�_�m�l�u������ �D�Z�d��
�h�l�f�_�q�Z�e�h�k�v�� �\�u�r�_���� �\�� �d�Z�j�l�h�f�_�l�j�b�q�_�k�d�b�o�� �p�_�e�y�o��
�[�u�e�b�� �b�k�i�h�e�v�a�h�\�Z�g�u�� �l�j�b�� �f�Z�k�k�b�\�Z�� �^�Z�g�g�u�o����
�i�j �h�n�b�e�b���� �i�h�k�l�j�h�_�g�g�u�_�� �i�h�� �^�Z�g�g�u�f�� �6�5�7�0�� �b��
�$�:���'�������� �i�j�Z�d�l�b�q�_�k�d�b�� �b�^�_�g�l�b�q�g�u�� �b�� �f�h�]�m�l�� �[�u�l�v��
�b�k�i�h�e�v�a�h�\�Z�g�u�� �^�e�y�� �^�Z�e�v�g�_�c�r�_�]�h�� �Z�g�Z�e�b�a�Z��
���j�b�k�m�g�h�d 7). 

�D�Z�d�� �b�� �\�� �k�e�m�q�Z�_�� �k�� �i�_�j�_�r�_�c�d�h�f�� �<�_�l�j�h�\�h�c��
�h�k�l�j�h�\�Z�� �B�l�m�j�m�i�� �f�h�j�k�d�Z�y�� �k�l�h�j�h�g�Z�� �i�_�j�_�r�_�c�d�Z��
�h�k�l�j�h�\�Z�� �Q�m�]�b�g�Z�^�Z�d�� �[�h�e�_�_�� �d�j�m�l�Z�y�� �b�� �d�h�j�h�l�d�Z�y���� �G�Z��
�^�Z�g�g�h�f�� �w�l�Z�i�_�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �f�u�� �i�h�e�Z�]�Z�_�f���� �q�l�h��
�Z�k�b�f�f�_�l�j�b�y���� �\�h�a�f�h�`�g�h���� �k�\�y�a�Z�g�Z�� �k�� �j�Z�a�e�b�q�g�h�c��
�b�g�l�_�g�k�b�\�g�h�k�l�v�x���i�j�h�y�\�e�_�g�b�y���p�m�g�Z�f�b���k���f�h�j�k�d�h�c���b��
�h�d�_�Z�g�k�d�h�c���k�l�h�j�h�g�����K�e�_�^�m�_�l���h�l�f�_�l�b�l�v�����q�l�h���p�m�g�Z�f�b����
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�\�u�a�\�Z�g�g�h�_���a�_�f�e�_�l�j�y�k�_�g�b�_�f�������������]�h�^�Z�����0�Z���������������k��
�[�_�j�b�g�]�h�\�h�f�h�j�k�d�h�c�� �k�l�h�j�h�g�u�� �h�k�l�j�h�\�Z�� �Q�m�]�b�g�Z�^�Z�d��
�^�h�k�l�b�]�Z�e�h�� ������-�������� �f���� �k�� �l�b�o�h�h�d�_�Z�g�k�d�h�c�� �k�l�h�j�h�g�u�� �± 
14,9-���������� �f���� �Z�� �g�Z�� �h�k�l�j�h�\�_�� �M�g�Z�e�Z�r�d�Z�� �\�� �������� �d�f�� �d��
�k�_�\�_�j�h-�\�h�k�l�h�d�m�� �����“���� �f�� �>�*�U�L�Vwold, MacInnes, 
Higman 2019]. 

�A�Z�d�e�x�q�_�g�b�_ 

�<�� �j�_�a�m�e�v�l�Z�l�_�� �h�p�b�n�j�h�\�d�b�� �b�� �i�h�k�e�_�^�m�x�s�_�]�h��
�Z�g�Z�e�b�a�Z�� �d�Z�j�l�� �f�h�j�n�h�]�_�g�_�l�b�q�_�k�d�b�o�� �l�b�i�h�\�� �[�_�j�_�]�h�\��
�Y�i�h�g�k�d�h�]�h���� �H�o�h�l�k�d�h�]�h�� �b�� �;�_�j�b�g�]�h�\�Z�� �f�h�j�_�c�� �[�u�e�h��
�g�Z�]�e�y�^�g�h�� �i�j�h�^�_�f�h�g�k�l�j�b�j�h�\�Z�g�h�� �k�\�h�_�h�[�j�Z�a�b�_��
�k�h�\�j�_�f�_�g�g�h�]�h�� �k�h�k�l�h�y�g�b�y�� �[�_�j�_�]�h�\�� �w�l�b�o�� �f�h�j�_�c����
�I�h�e�m�q�_�g�g�u�_�� �j�Z�k�i�j�_�^�_�e�_�g�b�y�� �l�b�i�h�\�� �[�_�j�_�]�h�\�� �k��

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

 
�J�b�k�m�g�h�d���������:�k�b�f�f�_�l�j�b�y���i�_�j�_�r�_�c�d�Z���h�k�l�j�h�\�Z���Q�m�]�b�g�Z�^�Z�d�� 

�Z���± �f�_�k�l�h�i�h�e�h�`�_�g�b�_���i�_�j�_�r�_�c�d�Z�����[���± �j�_�e�v�_�n���i�_�j�_�r�_�c�d�Z���b���e�h�d�Z�p�b�y���i�j�h�n�b�e�y���� 
�\���± �d�j�Z�k�g�Z�y���e�b�g�b�y���i�j�h�n�b�e�y���i�h�k�l�j�h�_�g�Z���i�h���^�Z�g�g�u�f Shuttle Radar Topography Mission (SRTM) 1 Arc-

Second Global; �k�b�g�y�y���e�b�g�b�y���i�j�h�n�b�e�y���i�h�k�l�j�h�_�g�Z���i�h���^�Z�g�g�u�f��ALOS World 3D - �������f�����$�:���'��������
�<�_�j�k�b�y 2.2; �a�_�e�_�g�Z�y���e�b�g�b�y���i�j�h�n�b�e�y���± Aster Global Digital Elevation Model (GDEMV2) 

Figure 7. Asymmetry of the isthmus of the island of Chuginadak:  
a �± �L�V�W�K�P�X�V���O�R�F�D�W�L�R�Q�����[ �± isthmus topography and profile location,  

�\ �± red profile line constructed according to Shuttle Radar Topography Mission (SRTM) 1 Arc-Second 
Global; the blue profile line is built according to ALOS World 3D - 30 m (AW3D30) Version 2.2;  

green profile line �± Aster Global Digital Elevation Model (GDEMV2) 
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