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�I�j�_�^�k�l�Z�\�e�_�g�u �j�_�a�m�e�v�l�Z�l�u �_�`�_�^�g�_�\�g�h�]�h �k�i�m�l�g�b�d�h�\�h�]�h �f�h�g�b�l�h�j�b�g�]�Z �Q�_�j�g�h�]�h, �;�Z�e�l�b�c�k�d�h�]�h �b �D�Z�k�i�b�c�k�d�h�]�h �f�h-
�j�_�c, �i�j�h�\�h�^�b�f�h�]�h �E�Z�[�h�j�Z�l�h�j�b�_�c �Z�w�j�h�d�h�k�f�b�q�_�k�d�h�c �j�Z�^�b�h�e�h�d�Z�p�b�b �B�D�B �J�:�G �k �g�Z�q�Z�e�Z 2009 �]. �F�h�g�b�l�h�j�b�g�] �h�k�g�h-
�\�Z�g �g�Z �Z�g�Z�e�b�a�_ �j�Z�^�b�h�e�h�d�Z�p�b�h�g�g�u�o �^�Z�g�g�u�o �k�h �k�i�m�l�g�b�d�h�\ Envisat �b ERS-2 �k�j�_�^�g�_�]�h (75 �f ) �b �\�u�k�h�d�h�]�h (12,5 �f )
�i�j�h�k�l�j�Z�g�k�l�\�_�g�g�h�]�h �j�Z�a�j�_�r�_�g�b�y, �i�j�_�^�h�k�l�Z�\�e�y�_�f�u�o �g�Z�f �?�\�j�h�i�_�c�k�d�b�f �d�h�k�f�b�q�_�k�d�b�f �Z�]�_�g�l�k�l�\�h�f �\�j�Z�f�d�Z�o �j�y�^�Z
�g�Z�m�q�g�u�o �i�j�h�_�d�l�h�\. �< �k�l�Z�l�v�_ �i�j�b�\�_�^�_�g�Z �d�j�Z�l�d�Z�y�o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z �b�k�i�h�e�v�a�m�_�f�u�o �^�Z�g�g�u�o, �i�j�b�\�_�^�_�g�u �i�j�b�f�_�j�u
�g�Z�b�[�h�e�_�_ �b�g�l�_�j�_�k�g�u�o �i�j�h�y�\�e�_�g�b�c �^�b�g�Z�f�b�q�_�k�d�b�o, �]�b�^�j�h�f�_�l�_�h�j�h�e�h�]�b�q�_�k�d�b�o �b �l�_�o�g�h�]�_�g�g�u�o �i�j�h�p�_�k�k�h�\ �b �y�\�e�_�g�b�c
�g�Z �k�i�m�l�g�b�d�h�\�u�o �b�a�h�[�j�Z�`�_�g�b�y�o. �H�[�h�[�s�_�g�u �j�_�a�m�e�v�l�Z�l�u �g�Z�[�e�x�^�_�g�b�c �i�h �d�e�x�q�_�\�u�f �g�Z�i�j�Z�\�e�_�g�b�y�f: �f�h�g�b�l�h�j�b�g�]
�g�_�n�l�y�g�h�]�h �a�Z�]�j�y�a�g�_�g�b�y �f�h�j�k�d�b�o �Z�d�\�Z�l�h�j�b�c, �b�k�k�e�_�^�h�\�Z�g�b�_ �f�_�e�d�h�f�Z�k�r�l�Z�[�g�u�o �\�b�o�j�_�\�u�o �k�l�j�m�d�l�m�j, �b�a�m�q�_�g�b�_
�\�g�m�l�j�_�g�g�b�o �\�h�e�g �\ �g�_�i�j�b�e�b�\�g�u�o �f�h�j�y�o, �g�Z�[�e�x�^�_�g�b�y �a�Z �e�_�^�h�\�h�c �h�[�k�l�Z�g�h�\�d�h�c �b �^�b�g�Z�f�b�d�h�c �f�h�j�k�d�b�o �e�v�^�h�\.

�D�e�x�q�_�\�u�_ �k�e�h�\�Z: �k�i�m�l�g�b�d�h�\�u�c �f�h�g�b�l�h�j�b�g�], �j�Z�^�b�h�e�h�d�Z�p�b�y �f�h�j�k�d�h�c �i�h�\�_�j�o�g�h�k�l�b, �Q�_�j�g�h�_ �f�h�j�_, �;�Z�e�l�b�c�k�d�h�_
�f�h�j�_, �D�Z�k�i�b�c�k�d�h�_ �f�h�j�_, �g�_�n�l�y�g�u�_ �a�Z�]�j�y�a�g�_�g�b�y, �f�_�e�d�h�f�Z�k�r�l�Z�[�g�u�_ �\�b�o�j�b, �\�g�m�l�j�_�g�g�b�_ �\�h�e�g�u, �e�_�^�h�\�Z�y �h�[�k�l�Z-
�g�h�\�d�Z.

�<�\�_�^�_�g�b�_

�G�Z �k�h�\�j�_�f�_�g�g�h�f �w�l�Z�i�_ �b�k�k�e�_�^�h�\�Z�g�b�_ �h�d�_�Z�g�Z �g�_�e�v�a�y �i�j�_�^�k�l�Z�\�b�l�v �[�_�a �b�k�i�h�e�v�a�h�\�Z�g�b�y
�b�g�n�h�j�f�Z�p�b�b, �i�h�e�m�q�_�g�g�h�c �k �i�h�f�h�s�v�x �i�j�b�[�h�j�h�\ �^�b�k�l�Z�g�p�b�h�g�g�h�c �^�b�Z�]�g�h�k�l�b�d�b, �m�k�l�Z�g�h�\�e�_�g�g�u�o
�g�Z �j�Z�a�e�b�q�g�u�o �k�i�m�l�g�b�d�Z�o, �k�i�_�p�b�Z�e�b�a�b�j�h�\�Z�g�g�u�o �g�Z �^�b�k�l�Z�g�p�b�h�g�g�h�f �a�h�g�^�b�j�h�\�Z�g�b�b �A�_�f�e�b. �< �i�h-
�k�e�_�^�g�_�_ �\�j�_�f�y �\�h �\�k�_�f �f�b�j�_ �a�Z�i�m�s�_�g�h �[�h�e�v�r�h�_ �d�h�e�b�q�_�k�l�\�h �k�i�m�l�g�b�d�h�\ �k �g�Z�m�q�g�h�c �Z�i�i�Z�j�Z�l�m�j�h�c
�g�Z �[�h�j�l�m, �j�Z�[�h�l�Z�x�s�_�c �\ �j�Z�a�g�u�o �^�b�Z�i�Z�a�h�g�Z�o �w�e�_�d�l�j�h�f�Z�]�g�b�l�g�h�]�h �k�i�_�d�l�j�Z. �H�]�j�h�f�g�h�_ �d�h�e�b�q�_�k�l-
�\�h�i�h�k�l�m�i�Z�x�s�_�c �k�h �k�i�m�l�g�b�d�h�\ �b�g�n�h�j�f�Z�p�b�b �b�k�i�h�e�v�a�m�_�l�k�y �g�_ �l�h�e�v�d�h �\ �q�b�k�l�h �g�Z�m�q�g�u�o �p�_�e�y�o,
�g�h �b �^�e�y �j�_�r�_�g�b�y �f�g�h�]�b�o �o�h�a�y�c�k�l�\�_�g�g�u�o �b �i�j�b�j�h�^�h�h�o�j�Z�g�g�u�o �a�Z�^�Z�q. �G�Z�b�[�h�e�v�r�m�x �p�_�g�g�h�k�l�v
�i�j�_�^�k�l�Z�\�e�y�x�l �j�_�]�m�e�y�j�g�u�_ �b �h�i�_�j�Z�l�b�\�g�u�_ �g�Z�[�e�x�^�_�g�b�y �h�^�g�b�o �b �l�_�o �`�_ �j�Z�c�h�g�h�\ �\�k�_�f�b �^�h�k�l�m�i-
�g�u�f�b �k�_�g�k�h�j�Z�f�b, �q�l�h �i�j�_�^�h�k�l�Z�\�e�y�_�l �\�h�a�f�h�`�g�h�k�l�v �\�k�_�k�l�h�j�h�g�g�_�]�h �b�a�m�q�_�g�b�y �o�Z�j�Z�d�l�_�j�g�u�o �i�j�h-
�p�_�k�k�h�\ �b �y�\�e�_�g�b�c, �\�u�y�\�e�_�g�b�y �\�a�Z�b�f�h�k�\�y�a�_�c �f�_�`�^�m �g�b�f�b, �a�Z�d�h�g�h�f�_�j�g�h�k�l�_�c�b �h�k�h�[�_�g�g�h�k�l�_�c �b�o
�\�h�a�g�b�d�g�h�\�_�g�b�y �b �j�Z�a�\�b�l�b�y. �< �J�h�k�k�b�b �i�j�b�f�_�j�Z�f�b �o�h�j�h�r�h �h�j�]�Z�g�b�a�h�\�Z�g�g�u�o �_�`�_�^�g�_�\�g�u�o �h�i�_�j�Z-
�l�b�\�g�u�o �k�i�m�l�g�b�d�h�\�u�o �f�h�g�b�l�h�j�b�g�]�h�\ �f�h�j�k�d�b�o �Z�d�\�Z�l�h�j�b�c �f�h�]�m�l �k�e�m�`�b�l�v: �h�i�_�j�Z�l�b�\�g�u�c �k�i�m�l�g�b-
�d�h�\�u�c �f�h�g�b�l�h�j�b�g�] �x�]�h-�\�h�k�l�h�q�g�h�c �q�Z�k�l�b �;�Z�e�l�b�c�k�d�h�]�h �f�h�j�y, �d�h�l�h�j�u�c �i�j�h�\�h�^�b�e�k�y �k�b�e�Z�f�b �r�_�k-
�l�b �h�j�]�Z�g�b�a�Z�p�b�c �k �b�x�g�y 2004 �i�h �g�h�y�[�j�v 2005 �]�h�^�Z [1,2,3] �b �h�i�_�j�Z�l�b�\�g�u�c �f�h�g�b�l�h�j�b�g�] �k�h�k�l�h�y-
�g�b�y �b �a�Z�]�j�y�a�g�_�g�b�y �f�h�j�k�d�h�c �k�j�_�^�u �j�h�k�k�b�c�k�d�h�]�h�k�_�d�l�h�j�Z �Q�_�j�g�h�]�h �b �:�a�h�\�k�d�h�]�h �f�h�j�_�c, �d�h�l�h�j�u�c
�i�j�h�\�h�^�b�l�k�y �k 2003 �]�h�^�Z �_�`�_�]�h�^�g�h �k �Z�i�j�_�e�y �i�h �h�d�l�y�[�j�v �d�h�e�e�_�d�l�b�\�h�f �G�B�P «�I�e�Z�g�_�l�Z». [4,5,6] 
�:�\�l�h�j�u �i�j�b�g�b�f�Z�e�b �Z�d�l�b�\�g�h�_ �m�q�Z�k�l�b�_ �\ �h�[�h�b�o �i�j�h�_�d�l�Z�o, �g�Z�d�h�i�e�_�g�g�u�c �h�i�u�l �b �h�k�g�h�\�g�u�_ �g�Z�j�Z-
�[�h�l�d�b �b�k�i�h�e�v�a�m�x�l�k�y �^�e�y �i�j�h�\�_�^�_�g�b�y �d�j�m�]�e�h�]�h�^�b�q�g�h�]�h �_�`�_�^�g�_�\�g�h�]�h �h�i�_�j�Z�l�b�\�g�h�]�h �f�h�g�b�l�h�j�b�g-
�]�Z �Z�d�\�Z�l�h�j�b�c �Q�_�j�g�h�]�h, �D�Z�k�i�b�c�k�d�h�]�h �b �;�Z�e�l�b�c�k�d�h�]�h �f�h�j�_�c.

�B�k�i�h�e�v�a�m�_�f�u�_ �^�Z�g�g�u�_

�H�i�_�j�Z�l�b�\�g�u�c �k�i�m�l�g�b�d�h�\�u�c �f�h�g�b�l�h�j�b�g�] �[�Z�a�b�j�m�_�l�k�y �g�Z �^�Z�g�g�u�o �k�i�m�l�g�b�d�h�\�h�c �j�Z�^�b�h-
�e�h�d�Z�p�b�b, �i�h�e�m�q�Z�_�f�u�o �k �i�h�f�h�s�v�x �j�Z�^�b�h�e�h�d�Z�l�h�j�h�\ �k �k�b�g�l�_�a�b�j�h�\�Z�g�g�h�c �Z�i�_�j�l�m�j�h�c �B�K�A En-
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visat ASAR�b ERS-2 SAR, �i�j�b�g�Z�^�e�_�`�Z�s�b�o �?�\�j�h�i�_�c�k�d�h�f�m �d�h�k�f�b�q�_�k�d�h�f�m �Z�]�_�g�l�k�l�\�m. �J�Z�^�b�h-
�e�h�d�Z�p�b�h�g�g�u�_ �b�a�h�[�j�Z�`�_�g�b�y (�J�E�B) �i�h�k�j�_�^�k�l�\�h�f Internet-�l�_�o�g�h�e�h�]�b�c �i�h�k�l�m�i�Z�x�l �k ftp �l�j�_�o
�_�\�j�h�i�_�c�k�d�b�o �k�l�Z�g�p�b�c �i�j�b�_�f�Z �b �i�_�j�\�b�q�g�h�c �h�[�j�Z�[�h�l�d�b �^�Z�g�g�u�o ESRIN, MATERA �b KIRUNA 
�\ �j�_�`�b�f�_ �\�j�_�f�_�g�b, �[�e�b�a�d�h�f �d �j�_�Z�e�v�g�h�f�m. �>�e�y �j�Z�^�b�h�e�h�d�Z�p�b�h�g�g�u�o �^�Z�g�g�u�o, �h�o�\�Z�l�u�\�Z�x�s�b�o
�Z�d�\�Z�l�h�j�b�b �Q�_�j�g�h�]�h �b �:�a�h�\�k�d�h�]�h �f�h�j�_�c, �h�[�_�k�i�_�q�_�g �Z�\�l�h�f�Z�l�b�q�_�k�d�b�c �j�_�`�b�f �i�j�b�_�f�Z. �<�u�[�h�j
�b �k�d�Z�q�b�\�Z�g�b�_ �^�Z�g�g�u�o �i�h �h�k�l�Z�e�v�g�u�f �j�Z�c�h�g�Z�f�b�g�l�_�j�_�k�Z �\�u�i�h�e�g�y�x�l�k�y �f�Z�g�m�Z�e�v�g�h, �g�Z �h�k�g�h�\�_
�b�g�n�h�j�f�Z�p�b�b �h �j�Z�k�i�h�e�h�`�_�g�b�b �d�Z�^�j�Z �J�E�B, �i�h�e�m�q�Z�_�f�h�c �k �i�h�f�h�s�v�x on-line �d�Z�l�Z�e�h�]�Z
EOLISA. �G�Z ftp �i�_�j�_�q�b�k�e�_�g�g�u�o �\�u�r�_ �k�l�Z�g�p�b�c, �\ �l�Z�d �g�Z�a�u�\�Z�_�f�u�_ «rolling archives», �J�E�B
�i�h�i�Z�^�Z�x�l �i�j�b�f�_�j�g�h �q�_�j�_�a �q�Z�k �i�h�k�e�_ �i�j�h�e�_�l�Z �k�i�m�l�g�b�d�Z �b �o�j�Z�g�y�l�k�y �l�Z�f �\ �l�_�q�_�g�b�_ �^�\�m�o �g�_-
�^�_�e�v. �J�Z�a�j�_�r�_�g�b�_ �l�Z�d�b�o �J�E�B �k�h�k�l�Z�\�e�y�_�l 75 �f�_�l�j�h�\, �d�Z�d �^�e�y �r�b�j�h�d�h�c �i�h�e�h�k�u �h�[�a�h�j�Z
(WSM), �r�b�j�b�g�Z �d�Z�^�j�Z 430 �d�f, �l�Z�d �b �^�e�y �m�a�d�h�c �i�h�e�h�k�u (IMM), �^�e�y �d�h�l�h�j�h�c �r�b�j�b�g�Z �d�Z�^�j�Z
�\�Z�j�v�b�j�m�_�l�k�y �h�l 56 �^�h 105 �d�f, �\ �a�Z�\�b�k�b�f�h�k�l�b �h�l �m�]�e�Z �k�t�_�f�d�b. �>�Z�g�g�u�_ERS-2 SAR, �i�h�e�m�q�Z�_-
�f�u�_ �k «rolling archives», �l�Z�d�`�_ �b�f�_�x�l �j�Z�a�j�_�r�_�g�b�_ 75 �f �i�j�b �r�b�j�b�g�_ �d�Z�^�j�Z 100 �d�f. �< �h�l-
�^�_�e�v�g�u�o �k�e�m�q�Z�y�o, �^�e�y �i�j�h�\�_�^�_�g�b�y �i�h�^�k�i�m�l�g�b�d�h�\�u�o �b�a�f�_�j�_�g�b�c, �b�e�b �\�u�y�\�e�_�g�b�y �f�_�e�d�h�f�Z�k-
�r�l�Z�[�g�u�o �^�_�l�Z�e�_�c �b�g�l�_�j�_�k�m�x�s�b�o �g�Z�k �y�\�e�_�g�b�c, �k�i�_�p�b�Z�e�v�g�h �a�Z�d�Z�a�u�\�Z�x�l�k�y �J�E�B�\�u�k�h�d�h �j�Z�a-
�j�_�r�_�g�b�y 12,5 �f �\ �l�h�q�d�_ �b �g�Z �j�Z�a�g�u�o �i�h�e�y�j�b�a�Z�p�b�y�o �b�a�e�m�q�_�g�b�y �b �i�j�b�_�f�Z.

�I�h�f�b�f�h �J�E�B �^�e�y �i�j�h�\�_�^�_�g�b�y �h�i�_�j�Z�l�b�\�g�h�]�h �k�i�m�l�g�b�d�h�\�h�]�h �f�h�g�b�l�h�j�b�g�]�Z �b�k�i�h�e�v�a�m-
�x�l�k�y �^�Z�g�g�u�_:

– �k�i�_�d�l�j�h�j�Z�^�b�h�f�_�l�j�h�\MODIS �B�K�ATerra/Aqua, �\�u�k�l�Z�\�e�y�_�f�u�_ �\ �j�_�`�b�f�_ �j�_�Z�e�v�g�h�]�h
�\�j�_�f�_�g�b �g�Z �k�Z�c�l�_ http://rapidfire.sci.gsfc.nasa.gov. �B�k�i�h�e�v�a�m�x�l�k�y �d�h�f�i�h�a�b�l�u 3, 2 �b 1 �d�Z�g�Z-
�e�h�\, �k �j�Z�a�j�_�r�_�g�b�_�f 250 �f .

– �K�d�Z�g�b�j�m�x�s�_�]�h �k�i�_�d�l�j�h�j�Z�^�b�h�f�_�l�j�ZMERIS�B�K�AEnvisat.�< �h�k�g�h�\�g�h�f �b�k�i�h�e�v�a�m�x�l-
�k�y �d�h�f�i�h�a�b�l�u 7, 5 �b 2  �d�Z�g�Z�e�h�\, �j�Z�a�j�_�r�_�g�b�_ �d�h�l�h�j�u�o �k�h�k�l�Z�\�e�y�_�l 260 �f . �>�Z�g�g�u�_MERIS�B�K�A
Envisat�k�d�Z�q�b�\�Z�x�l�k�y �k �k�Z�c�l�Z http://miravi.eo.esa.int �b�e�b �k «rolling archives».

– �K�d�Z�g�b�j�m�x�s�_�]�h �j�Z�^�b�h�f�_�l�j�ZETM+ �B�K�ALandsat 7. �W�l�b �^�Z�g�g�u�_ �[�u�e�b �i�h�e�m�q�_�g�u
�k �h�l�d�j�u�l�h�]�h �B�g�l�_�j�g�_�l-�j�_�k�m�j�k�Z http://glovis.usgs.gov. �K�_�g�k�h�jETM+ �n�m�g�d�p�b�h�g�b�j�m�_�l �\ �\�h�k�v-
�f�b �d�Z�g�Z�e�Z�o: (1) 0,450 – 0,515 �f�d�f; (2) 0,525 – 0,605 �f�d�f; (3) 0,630 – 0,690 �f�d�f; (4) 0,760 – 
0,900�f�d�f, (5) 1,550 – 1,750 �f�d�f; (6) 10,400 – 12,500 �f�d�f; (7) 2,080 – 2,350 �f�d�f; (8) 0,520 – 
0,900 �f�d�f. �J�Z�a�j�_�r�_�g�b�_ �^�Z�g�g�u�o 1-5 �b 7 �d�Z�g�Z�e�h�\ 30 �f , 6-�h�]�h – 60 �f , �f�h�g�h�o�j�h�f�Z�l�b�q�_�k�d�b�_
�^�Z�g�g�u�_ 8-�h�]�h �d�Z�g�Z�e�Z �b�f�_�x�l �j�Z�a�j�_�r�_�g�b�_ 15 �f . �>�e�y �j�_�r�_�g�b�y �j�Z�a�g�u�o �a�Z�^�Z�q �k�l�j�h�b�e�b�k�v �d�h�f-
�i�h�a�b�l�u �j�Z�a�g�u�o �d�Z�g�Z�e�h�\. �G�Z�i�j�b�f�_�j, �^�e�y �\�u�y�\�e�_�g�b�y �i�h�\�_�j�o�g�h�k�l�g�u�o �i�j�h�y�\�e�_�g�b�c �\�g�m�l�j�_�g�g�b�o
�\�h�e�g �b�k�i�h�e�v�a�h�\�Z�e�b�k�v �d�h�f�i�h�a�b�l�u 3, 2 �b 1 �d�Z�g�Z�e�h�\.

– �=�b�^�j�h�f�_�l�_�h�^�Z�g�g�u�_ �i�j�b�[�j�_�`�g�u�o �f�_�l�_�h�k�l�Z�g�p�b�c.
– �>�e�y �b�g�l�_�j�i�j�_�l�Z�p�b�b �J�E�B �b�k�i�h�e�v�a�m�x�l�k�y �d�Z�j�l�u �i�h�\�_�j�o�g�h�k�l�g�h�c �l�_�f�i�_�j�Z�l�m�j�u (SST), 

�g�h�j�f�Z�e�b�a�h�\�Z�g�g�h�c �y�j�d�h�k�l�b �\�h�k�o�h�^�y�s�_�]�h (WLR) �b �o�e�h�j�h�n�b�e�e�Z-�:  (CHR-a), �i�h�e�m�q�Z�_�f�u�_ �k
�k�Z�c�l�h�\ http://dvs.net.ua/mp/index.shtml �b http://smiswww.iki.rssi.ru/; �d�Z�j�l�u�e�_�^�h�\�h�]�h �i�h�d�j�h�\�Z
http://www.smhi.se/oceanografi/iceservice/is_prod_en.php .

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

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

�J�Z�c�h�g�u �b�g�l�_�j�_�k�Z

�H�k�g�h�\�g�u�f�b �j�Z�c�h�g�Z�f�b �i�j�h�\�_�^�_�g�b�y �_�`�_�^�g�_�\�g�h�]�h �h�i�_�j�Z�l�b�\�g�h�]�h �k�i�m�l�g�b�d�h�\�h�]�h �f�h�g�b�l�h-
�j�b�g�]�Z �y�\�e�y�x�l�k�y �Q�_�j�g�h�_, �D�Z�k�i�b�c�k�d�h�_ �b �;�Z�e�l�b�c�k�d�h�_ �f�h�j�y. �I�h �\�h�a�f�h�`�g�h�k�l�b �\�u�y�\�e�y�x�l�k�y
�^�b�g�Z�f�b�q�_�k�d�b�_ �i�j�h�p�_�k�k�u �b �y�\�e�_�g�b�y �\ �i�j�b�e�_�]�Z�x�s�b�o �d �h�k�g�h�\�g�u�f �j�Z�c�h�g�Z�f �b�g�l�_�j�_�k�Z �Z�d�\�Z�l�h-
�j�b�y�o: �\ �:�a�h�\�k�d�h�f �f�h�j�_, �\ �\�h�k�l�h�q�g�h�c �q�Z�k�l�b �K�j�_�^�b�a�_�f�g�h�]�h �f�h�j�y, �\ �^�Z�l�k�d�b�o �i�j�h�e�b�\�Z�o �b �\
�\�h�k�l�h�q�g�h�c �q�Z�k�l�b �K�_�\�_�j�g�h�]�h �f�h�j�y.

�< �l�Z�[�e�b�p�_ 1 �i�j�b�\�_�^�_�g�h �h�[�s�_�_ �d�h�e�b�q�_�k�l�\�h�J�E�B, �i�h�e�m�q�_�g�g�u�o �\ �j�Z�a�e�b�q�g�u�o �j�Z�c�h�g�Z�o.

�L�Z�[�e�b�p�Z 1. �K�\�h�^�g�Z�y �l�Z�[�e�b�p�Z �j�Z�^�b�h�e�h�d�Z�p�b�h�g�g�u�o �b�a�h�[�j�Z�`�_�g�b�c, �i�h�e�m�q�_�g�g�u�o �\ 2009-2010 �].�].

�J�Z�c�h�g

2009�]�h� ̂ 2010 �]�h� ̂(�k �y�g�\�Z�j�y �i�h �Z�\�]�m�k�l)

ERS-2 
SAR IMM 

Envisat
ASAR WSM 

Envisat
ASAR IMM 

ERS-2 
SAR IMM 

Envisat
ASAR
WSM

Envisat
ASAR
IMM

�Q�_�j�g�h�_ �f�h�j�_ 88 101 161 55 88 107 

�D�Z�k�i�b�c�k�d�h�_
�f�h�j�_

�K�t�_�f�d�Z
�g�_ �h�k�m�s�_�k�l�\�e�y-

�e�Z�k�v
153 13 

�K�t�_�f�d�Z
�g�_ �h�k�m�s�_�k�l�\�e�y-

�e�Z�k�v
149 15 

�;�Z�e�l�b�c�k�d�h�_
�f�h�j�_ 71 292 7 68 339 10 

�J�_�a�m�e�v�l�Z�l�u �f�h�g�b�l�h�j�b�g�]�Z

�F�h�g�b�l�h�j�b�g�], �i�j�h�\�_�^�_�g�g�u�c �k �n�_�\�j�Z�e�y  2009 �]. �^�h �d�h�g�p�Z �Z�\�]�m�k�l�Z 2010 �]., �i�h�a�\�h�e�b�e
�\�u�y�\�b�l�v �b �b�a�m�q�b�l�v �k�e�_�^�m�x�s�b�_ �i�j�h�p�_�k�k�u �b �y�\�e�_�g�b�y: �\�g�m�l�j�_�g�g�b�_ �\�h�e�g�u (�<�<) �\ �g�_�i�j�b�e�b�\-
�g�u�o �f�h�j�y�o; �\�g�m�l�j�_�g�g�b�_ �\�h�e�g�u �\ �Z�l�f�h�k�n�_�j�_; �f�_�a�h- �b �f�_�e�d�h�f�Z�k�r�l�Z�[�g�u�_ �\�b�o�j�b �b �\�b�o�j�_�\�u�_
�^�b�i�h�e�b; �i�j�h�p�_�k�k�u, �k�\�y�a�Z�g�g�u�_ �k �\�u�g�h�k�Z�f�b �i�j�_�k�g�u�o �\�h�^ �j�_�d�Z�f�b; �p�\�_�l�_�g�b�_ �\�h�^�h�j�h�k�e�_�c; �h�[-
�j�Z�a�h�\�Z�g�b�_ �e�_�^�h�\�h�]�h �i�h�d�j�h�\�Z �b �^�b�g�Z�f�b�d�Z�f�h�j�k�d�b�o �e�v�^�h�\. �H�k�h�[�h�_ �\�g�b�f�Z�g�b�_ �m�^�_�e�y�e�h�k�v �\�u-
�y�\�e�_�g�b�x �Z�g�l�j�h�i�h�]�_�g�g�u�o, �\ �q�Z�k�l�g�h�k�l�b �g�_�n�l�y�g�u�o �a�Z�]�j�y�a�g�_�g�b�c. �H�k�l�Z�g�h�\�b�f�k�y �d�j�Z�l�d�h �g�Z �g�_-
�d�h�l�h�j�u�o �g�Z�b�[�h�e�_�_ �b�g�l�_�j�_�k�g�u�o �y�\�e�_�g�b�y�o.
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�<�g�m�l�j�_�g�g�b�_ �\�h�e�g�u �\ �g�_�i�j�b�e�b�\�g�u�o �f�h�j�y�o 
�< �o�h�^�_ �i�j�h�\�_�^�_�g�b�y �f�h�g�b�l�h�j�b�g�]�Z �\�u�y�\�e�_�g�u �k�e�m�q�Z�b �i�h�\�_�j�o�g�h�k�l�g�u�o �i�j�h�y�\�e�_�g�b�c �p�m�]�h�\ 

�\�g�m�l�j�_�g�g�b�o �\�h�e�g �g�Z �k�i�m�l�g�b�d�h�\�u�o �b�a�h�[�j�Z�`�_�g�b�y�o, �i�h�e�m�q�_�g�g�u�o �g�Z�^ �Z�d�\�Z�l�h�j�b�y�f�b �k�_�\�_�j�g�h�c �q�Z�k-
�l�b �Q�_�j�g�h�]�h �f�h�j�y,  �K�j�_�^�g�_�]�h �b �X�`�g�h�]�h �D�Z�k�i�b�y �b �;�Z�e�l�b�c�k�d�h�]�h �f�h�j�y �\ �e�_�l�g�b�c �i�_�j�b�h�^. �Q�_�j�g�h�_, 
�D�Z�k�i�b�c�k�d�h�_ �b �;�Z�e�l�b�c�k�d�h�_ �f�h�j�y �f�h�]�m�l �[�u�l�v �h�l�g�_�k�_�g�u �d �d�e�Z�k�k�m �[�_�k�i�j�b�e�b�\�g�u�o �f�h�j�_�c, �l.�d. �\ 
�w�l�b�o �f�h�j�y�o �g�_ �\�h�a�g�b�d�Z�x�l �k�d�h�e�v�d�h-�g�b�[�m�^�v �a�g�Z�q�b�l�_�e�v�g�u�_ �\�g�m�l�j�_�g�g�b�_ �i�j�b�e�b�\�u, �b �g�Z�b�[�h�e�_�_ 
�j�Z�k�i�j�h�k�l�j�Z�g�_�g�g�u�c �f�_�o�Z�g�b�a�f �]�_�g�_�j�Z�p�b�b �\�g�m�l�j�_�g�g�b�o �\�h�e�g �i�j�b�e�b�\�g�u�f�b �l�_�q�_�g�b�y�f�b �a�^�_�k�v �b�k-
�d�e�x�q�_�g. �=�e�Z�\�g�h�c �h�k�h�[�_�g�g�h�k�l�v�x �i�h�e�y �\�g�m�l�j�_�g�g�b�o �\�h�e�g �\ �[�_�k�i�j�b�e�b�\�g�h�f �f�h�j�_ �y�\�e�y�_�l�k�y �h�l�g�h�k�b-
�l�_�e�v�g�h �g�_�\�u�k�h�d�b�c �m�j�h�\�_�g�v �Z�f�i�e�b�l�m�^ �\�g�m�l�j�_�g�g�b�o �\�h�e�g �i�h �k�j�Z�\�g�_�g�b�x �k�h �k�\�h�b�f�b �Z�g�Z�e�h�]�Z�f�b �\ 
�h�d�_�Z�g�_, �h�g�b �f�_�g�_�_ �b�g�l�_�g�k�b�\�g�u, �g�h �[�h�e�_�_ �j�Z�a�g�h�h�[�j�Z�a�g�u �k �l�h�q�d�b �a�j�_�g�b�y �f�_�o�Z�g�b�a�f�h�\ �k�\�h�_�]�h 
�i�j�h�b�k�o�h�`�^�_�g�b�y. �G�Z�f�b �\�u�y�\�e�_�g�h, �q�l�h �i�h�\�_�j�o�g�h�k�l�g�u�_ �i�j�h�y�\�e�_�g�b�y �<�< �\ �j�Z�a�e�b�q�g�u�o �f�h�j�y�o �k�m-
�s�_�k�l�\�_�g�g�h �j�Z�a�e�b�q�Z�x�l�k�y �i�h �k�\�h�b�f �i�j�h�k�l�j�Z�g�k�l�\�_�g�g�u�f �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�f. �H�^�g�Z�d�h �m�^�Z�e�h�k�v �m�k�l�Z-
�g�h�\�b�l�v �h�[�s�b�c �^�e�y �\�k�_�o �j�Z�c�h�g�h�\ �g�Z�[�e�x�^�_�g�b�y �n�Z�d�l: �f�Z�d�k�b�f�Z�e�v�g�Z�y �\�k�l�j�_�q�Z�_�f�h�k�l�v �i�h�\�_�j�o�g�h�k�l-
�g�u�o �i�j�h�y�\�e�_�g�b�c �\�g�m�l�j�_�g�g�b�o �\�h�e�g (�I�I�<�<) �k�h�h�l�\�_�l�k�l�\�m�_�l �g�Z�e�b�q�b�x �j�_�a�d�h�]�h �b �g�_�]�e�m�[�h�d�h�]�h 
�i�b�d�g�h�d�e�b�g�Z [7, 8].  �L�Z�d�b�_ �m�k�e�h�\�b�y �[�e�Z�]�h�i�j�b�y�l�k�l�\�m�x�l �d�Z�d �a�Z�j�h�`�^�_�g�b�x �\�g�m�l�j�_�g�g�b�o �k�h�e�b�l�h�g�h�\, 
�l�Z�d �b �\�u�j�Z�`�_�g�g�h�f�m �i�j�h�y�\�e�_�g�b�x �b�o �g�Z �f�h�j�k�d�h�c �i�h�\�_�j�o�g�h�k�l�b, �i�h�k�d�h�e�v�d�m �k�i�h�k�h�[�k�l�\�m�x�l �j�Z�a�\�b-
�l�b�x �k�b�e�v�g�u�o �h�j�[�b�l�Z�e�v�g�u�o �l�_�q�_�g�b�c �\ �i�j�b�i�h�\�_�j�o�g�h�k�l�g�h�f �k�e�h�_, �q�l�h �i�j�b�\�h�^�b�l �d �f�h�^�m�e�y�p�b�b 
�k�i�_�d�l�j�Z �\�_�l�j�h�\�h�]�h �\�h�e�g�_�g�b�y �b �i�j�h�y�\�e�_�g�b�x �\�g�m�l�j�_�g�g�b�o �\�h�e�g �\ �J�E�B �f�h�j�k�d�h�c �i�h�\�_�j�o�g�h�k�l�b. 

 
�J�b�k. 1. �I�h�\�_�j�o�g�h�k�l�g�u�_ �i�j�h�y�\�e�_�g�b�y �\�g�m�l�j�_�g�g�b�o �\�h�e�g �\ �f�h�j�y�o �[�_�a �i�j�b�e�b�\�h�\. 

�Z) �P�m�] �\�g�m�l�j�_�g�g�b�o �\�h�e�g �\ �j�Z�c�h�g�_ �K�_�\�Z�k�l�h�i�h�e�y. �N�j�Z�]�f�_�g�l �J�E�B ASAR Envisat IMP VV, �i�h�e�m�q�_�g�g�h�]�h 07.08.2009 
�\ 08:05UT�K �k �j�Z�a�j�_�r�_�g�b�_�f 12,5 �f . 

�[) �<�g�m�l�j�_�g�g�b�_ �\�h�e�g�u �\ �x�`�g�h�c �q�Z�k�l�b �;�h�l�g�b�q�_�k�d�h�]�h �a�Z�e�b�\�Z. �N�j�Z�]�f�_�g�l  �J�E�B ASAR Envisat WSM HH,  
�i�h�e�m�q�_�g�g�h�]�h 24.07.2010 �\ 09:07 UT�K �k �j�Z�a�j�_�r�_�g�b�_�f 75 �f . 

�\) �f�g�h�]�h�q�b�k�e�_�g�g�u�_ �p�m�]�b �\�g�m�l�j�_�g�g�b�o �\�h�e�g �\ �K�j�_�^�g�_�f �D�Z�k�i�b�b �\ �j�Z�c�h�g�_ �D�j�Z�k�g�h�\�h�^�k�d�h�]�h �a�Z�e�b�\�Z.  �N�j�Z�]�f�_�g�l 
�J�E�B ASAR Envisat WSM HH, �i�h�e�m�q�_�g�g�h�]�h 13.07.2010 �\ 06:39 UT�K �k �j�Z�a�j�_�r�_�g�b�_�f 75 �f  (© ESA) 



172

�I�I�<�< �\ �Q�_�j�g�h�f �f�h�j�_
�H�k�g�h�\�g�u�_ �j�Z�c�h�g�u, �\ �d�h�l�h�j�u�o �\ 2009-2010 �].�]. �\�u�y�\�e�_�g�u �I�I�<�< �g�Z �k�i�m�l�g�b�d�h�\�u�o

�b�a�h�[�j�Z�`�_�g�b�y�o, �w�l�h �Z�d�\�Z�l�h�j�b�b �Q�_�j�g�h�]�h �f�h�j�y, �i�j�b�e�_�]�Z�x�s�b�_ �d �i�h�e�m�h�k�l�j�h�\�m �D�j�u�f �b �d �^�_�e�v-
�l�_ �>�m�g�Z�y. �<�k�_�]�h �[�u�e�h �a�Z�n�b�d�k�b�j�h�\�Z�g�h  13 �k�e�m�q�Z�_�\. �< �k�_�\�_�j�h-�\�h�k�l�h�q�g�h�c �q�Z�k�l�b �Q�_�j�g�h�]�h �f�h-
�j�y, �]�^�_ �\ 2005-2007 �].�]. �\�i�_�j�\�u�_ �g�Z �j�Z�^�b�h�e�h�d�Z�p�b�h�g�g�u�o �b�a�h�[�j�Z�`�_�g�b�y�o �[�u�e�b �b�^�_�g�l�b�n�b�p�b-
�j�h�\�Z�g�u �I�I�<�< [7, 9], �\ �j�Z�k�k�f�Z�l�j�b�\�Z�_�f�u�c �i�_�j�b�h�^ �I�I�<�< �g�_ �h�[�g�Z�j�m�`�_�g�h. �<�< �i�j�h�y�\�e�y�x�l�k�y
�\ �\�b�^�_ �b�a�h�e�b�j�h�\�Z�g�g�u�o �p�m�]�h�\, �k�h�^�_�j�`�Z�s�b�o �^�h 15 �\�h�e�g, �i�j�b �w�l�h�f �f�Z�d�k�b�f�Z�e�v�g�Z�y �^�e�b�g�Z
�\�h�e�g�u �\ �p�m�]�_ �g�_ �i�j�_�\�u�r�Z�_�l 500 �f . �N�j�h�g�l �\�_�^�m�s�_�c �\�h�e�g�u, �d�Z�d �i�j�Z�\�b�e�h, �k�m�s�_�k�l�\�_�g�g�h �b�k-
�d�j�b�\�e�_�g, �^�e�b�g�Z �_�]�h �\�Z�j�v�b�j�m�_�l�k�y �\ �i�j�_�^�_�e�Z�o �h�l 7 �^�h 18 �d�f. �R�b�j�b�g�Z �i�Z�d�_�l�h�\ �\ �a�Z�\�b�k�b�f�h�k�l�b
�h�l �d�h�e�b�q�_�k�l�\�Z �\�h�e�g�\ �p�m�]�_ �\�Z�j�v�b�j�m�_�l�k�y �h�l 850 �f �^�h 3,5 �d�f. �<�_�j�h�y�l�g�u�_ �f�_�o�Z�g�b�a�f�u �]�_�g�_-
�j�Z�p�b�b: �j�_�e�Z�d�k�Z�p�b�y �i�j�b�[�j�_�`�g�h�]�h �Z�i�\�_�e�e�b�g�]�Z, �b�g�_�j�p�b�h�g�g�u�_ �d�h�e�_�[�Z�g�b�y, �k�\�y�a�Z�g�g�u�_ �k �]�b�^-
�j�h�e�h�]�b�q�_�k�d�b�f�b �n�j�h�g�l�Z�f�b (�\ �q�Z�k�l�g�h�k�l�b �k �n�j�h�g�l�h�f, �\�h�a�g�b�d�Z�x�s�_�f �i�j�b �\�u�g�h�k�_ �i�j�_�k�g�u�o
�\�h�^ �>�m�g�Z�_�f), �k�]�h�g�g�h-�g�Z�]�h�g�g�u�_ �y�\�e�_�g�b�y. �I�I�<�<, �k�\�y�a�Z�g�g�u�o �k �i�j�h�o�h�`�^�_�g�b�_�f �\�b�o�j�_�c,
�\ 2009-2010 �].�]. �g�_ �g�Z�[�e�x�^�Z�e�h�k�v, �\ �h�l�e�b�q�b�_ �h�l 2006 �]�h�^�Z, �d�h�]�^�Z �\�k�_ �a�Z�n�b�d�k�b�j�h�\�Z�g�g�u�_�\
�k�_�\�_�j�h-�\�h�k�l�h�q�g�h�c �q�Z�k�l�b �I�I�<�< �g�Z�[�e�x�^�Z�e�b�k�v �\�[�e�b�a�b �\�b�o�j�_�c [7, 9]. �G�Z �j�b�k. 1 �Z �i�j�b�\�_�^�_�g
�i�j�b�f�_�j �p�m�]�Z �\�g�m�l�j�_�g�g�b�o �\�h�e�g �\�[�e�b�a�b �K�_�\�Z�k�l�h�i�h�e�y. �D�h�g�l�Z�d�l�g�u�_ �b�a�f�_�j�_�g�b�y, �d�h�l�h�j�u�_
�i�j�h�\�h�^�b�e�b�k�v �K�_�j�_�[�j�y�g�u�f �:.�G. (�:�D�B�G, �B�D�B �J�:�G) �g�Z �i�e�Z�l�n�h�j�f�_ �D�Z�p�b�\�_�e�b, �i�h�d�Z�a�Z�e�b,
�q�l�h �\ �i�_�j�b�h�^, �i�j�_�^�r�_�k�l�\�m�x�s�b�c �f�h�f�_�g�l�m �j�_�]�b�k�l�j�Z�p�b�b �I�I�<�<, �\ �w�l�h�f �j�Z�c�h�g�_ �g�Z�[�e�x�^�Z�e�k�y
�k�b�e�v�g�u�c �i�j�b�[�j�_�`�g�u�c �Z�i�\�_�e�e�b�g�].

�I�I�<�< �\ �D�Z�k�i�b�c�k�d�h�f �f�h�j�_
�< �o�h�^�_ �i�j�h�\�_�^�_�g�b�y �f�h�g�b�l�h�j�b�g�]�Z �\�i�_�j�\�u�_ �[�u�e�b �\�u�y�\�e�_�g�u �i�h�\�_�j�o�g�h�k�l�g�u�_ �i�j�h�y�\�e�_-

�g�b�y �\�g�m�l�j�_�g�g�b�o �\�h�e�g (�I�I�<�<) �\ �D�Z�k�i�b�c�k�d�h�f �f�h�j�_ [10], �o�h�l�y �d�h�g�l�Z�d�l�g�u�o �b�a�f�_�j�_�g�b�c �\�g�m�l-
�j�_�g�g�b�o �\�h�e�g �\ 70 �]�h�^�u �i�j�h�r�e�h�]�h �\�_�d�Z �[�u�e�h �^�h�k�l�Z�l�h�q�g�h �f�g�h�]�h  [11]. �< �h�l�e�b�q�b�_ �h�l �I�I�<�<
�\ �Q�_�j�g�h�f �f�h�j�_, �I�I�<�< �g�Z �D�Z�k�i�b�b �h�l�e�b�q�Z�x�l�k�y �q�Z�k�l�h�c �i�j�h�y�\�e�_�g�b�c �b �[�h�e�v�r�b�f �j�Z�a�g�h�h�[�j�Z�a�b-
�_�f. �G�Z �h�^�g�h�f �d�Z�^�j�_ �J�E�B (430 �d�f �o 400 �d�f) �q�Z�k�l�h �\�u�y�\�e�y�_�l�k�y �g�_�k�d�h�e�v�d�h �p�m�]�h�\ �<�<, �q�l�h �k�\�b-
�^�_�l�_�e�v�k�l�\�m�_�l �h �g�Z�e�b�q�b�b �g�_�k�d�h�e�v�d�b�o �f�_�k�l �]�_�g�_�j�Z�p�b�b, �j�Z�k�i�h�e�h�`�_�g�g�u�o �g�Z �h�l�g�h�k�b�l�_�e�v�g�h �g�_-
�[�h�e�v�r�h�f �j�Z�k�k�l�h�y�g�b�b. �H�[�s�_�_ �q�b�k�e�h �\�u�y�\�e�_�g�g�u�o �p�m�]�h�\ �<�< �h�p�_�g�b�l�v �l�j�m�^�g�h, �i�h�k�d�h�e�v�d�m
�i�j�Z�d�l�b�q�_�k�d�b �g�Z �\�k�_�o �J�E�B �K�j�_�^�g�_�]�h �D�Z�k�i�b�y, �i�h�e�m�q�_�g�g�u�o �\ �i�_�j�b�h�^ �k �k�_�j�_�^�b�g�u �f�Z�y �i�h �d�h-
�g�_�p �Z�\�]�m�k�l�Z, �i�j�b�k�m�l�k�l�\�h�\�Z�e�b �I�I�<�<. �D�Z�d �i�j�Z�\�b�e�h, �h�g�b�b�f�_�x�l �\�b�^ �d�e�Z�k�k�b�q�_�k�d�b�o �p�m�]�h�\ �k�h-
�e�b�l�h�g�h�\, �^�e�y �\�a�Z�b�f�h�^�_�c�k�l�\�m�x�s�b�o �p�m�]�h�\ �g�Z�[�e�x�^�Z�x�l�k�y �o�Z�j�Z�d�l�_�j�g�u�_ �^�e�y �g�_�e�b�g�_�c�g�u�o �\�a�Z�b-
�f�h�^�_�c�k�l�\�b�c �b�k�d�j�b�\�e�_�g�b�y �n�j�h�g�l�h�\, �n�Z�a�h�\�u�_ �k�^�\�b�]�b �b �i�j. �P�m�]�b �j�Z�k�i�j�h�k�l�j�Z�g�y�x�l�k�y �d �[�_�j�_�]�m
�b �\�k�l�j�_�q�Z�x�l�k�y �g�Z�^ �]�e�m�[�b�g�Z�f�b 50-200 �f . �>�e�b�g�Z �\�_�^�m�s�_�c �\�h�e�g�u �\ �p�m�]�_ �f�h�`�_�l �^�h�k�l�b�]�Z�l�v
1,5 �d�f, �Z �i�j�h�l�y�`�_�g�g�h�k�l�v �n�j�h�g�l�h�\ �^�h 50 �d�f. �R�b�j�b�g�Z �p�m�]�Z �a�Z�\�b�k�b�l �h�l �d�h�e�b�q�_�k�l�\�Z �\�h�e�g, �\�o�h-
�^�y�s�b�o �\ �g�_�]�h, �\ �k�j�_�^�g�_�f �h�g�Z �k�h�k�l�Z�\�e�y�_�l 2,5 �d�f, �g�h �f�h�`�_�l �^�h�k�l�b�]�Z�l�v �b 6 �d�f. �< 2010 �]�h�^�m �<�<
�g�Z �D�Z�k�i�b�b �f�_�g�_�_ �b�g�l�_�g�k�b�\�g�u, �g�h �g�Z�[�e�x�^�Z�x�l�k�y �\ �[�h�e�v�r�_�f �d�h�e�b�q�_�k�l�\�_ �j�Z�c�h�g�h�\. �?�k�e�b
�\ 2009 �]�h�^�m �\�k�_, �d�j�h�f�_ �h�^�g�h�]�h �k�e�m�q�Z�y, �I�I�<�< �[�u�e�b �\�u�y�\�e�_�g�u �m �\�h�k�l�h�q�g�h�]�h �[�_�j�_�]�Z �K�j�_�^�g�_-
�]�h �D�Z�k�i�b�y, �l�h �\ 2010 �]�h�^�m �h�g�b �\�k�l�j�_�q�Z�e�b�k�v �b �\ �a�Z�i�Z�^�g�h�c�b �p�_�g�l�j�Z�e�v�g�h�c �q�Z�k�l�b. �<�h�a�f�h�`�g�h,
�w�l�h �k�\�y�a�Z�g�h �k �l�_�f, �q�l�h �j�Z�a�g�u�_ �i�j�h�p�_�k�k�u �y�\�b�e�b�k�v �i�j�b�q�b�g�h�c �a�Z�j�h�`�^�_�g�b�y �<�<. �>�Z�g�g�u�c �\�h�i�j�h�k
�_�s�_ �l�j�_�[�m�_�l �l�s�Z�l�_�e�v�g�h�]�h �b�a�m�q�_�g�b�y. �>�_�e�Z�x�l�k�y �i�j�_�^�i�h�e�h�`�_�g�b�y, �q�l�h �h�k�g�h�\�g�u�f�b �b�k�l�h�q�g�b�d�Z-
�f�b �]�_�g�_�j�Z�p�b�b �\�u�y�\�e�_�g�g�u�o �<�< �y�\�e�y�x�l�k�y �k�_�c�r�b �b �i�j�b�[�j�_�`�g�u�c �Z�i�\�_�e�e�b�g�]. �H�[�Z �w�l�b�o �y�\�e�_-
�g�b�y �o�Z�j�Z�d�l�_�j�g�u �b�f�_�g�g�h �^�e�y �K�j�_�^�g�_�]�h �D�Z�k�i�b�y. [12,13] �G�Z �j�b�k. 1�\ �i�j�_�^�k�l�Z�\�e�_�g �n�j�Z�]�f�_�g�l
�J�E�B, �h�l�h�[�j�Z�`�Z�x�s�b�c�I�I�<�< �\ �K�j�_�^�g�_�f �D�Z�k�i�b�b, �j�Z�k�i�j�h�k�l�j�Z�g�y�x�s�b�o�k�y �i�h �g�Z�i�j�Z�\�e�_�g�b�x
�d �D�j�Z�k�g�h�\�h�^�k�d�h�f�m �a�Z�e�b�\�m.
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�I�I�<�< �\ �;�Z�e�l�b�c�k�d�h�f �f�h�j�_
�I�h�\�_�j�o�g�h�k�l�g�u�_ �i�j�h�y�\�e�_�g�b�y �\�g�m�l�j�_�g�g�b�o �\�h�e�g �\ �;�Z�e�l�b�c�k�d�h�f �f�h�j�_ �^�h�k�l�Z�l�h�q�g�h �j�_�^�d�h�_

�y�\�e�_�g�b�_, �b �j�Z�[�h�l�u, �i�h�k�\�y�s�_�g�g�u�_ �b�o �k�i�m�l�g�b�d�h�\�u�f �g�Z�[�e�x�^�_�g�b�y�f, �i�j�Z�d�l�b�q�_�k�d�b �h�l�k�m�l�k�l�\�m-
�x�l. �< �l�h �`�_ �\�j�_�f�y �d�h�g�l�Z�d�l�g�u�_ �b�a�f�_�j�_�g�b�y �<�< �\ �l�h�e�s�_ �\�h�^ �i�j�h�\�h�^�y�l�k�y �j�_�]�m�e�y�j�g�h [14]. 
�K�e�h�`�g�h�k�l�v �^�b�k�l�Z�g�p�b�h�g�g�h�]�h �\�u�y�\�e�_�g�b�y �<�< �\ �;�Z�e�l�b�c�k�d�h�f �f�h�j�_ �a�Z�d�e�x�q�Z�_�l�k�y �\ �l�h�f, �q�l�h �h�g�b
«�f�Z�k�d�b�j�m�x�l�k�y» �i�j�h�y�\�e�_�g�b�y�f�b�g�Z �f�h�j�k�d�h�c �i�h�\�_�j�o�g�h�k�l�b �i�j�h�p�_�k�k�h�\ �\ �i�j�b�\�h�^�g�h�f �k�e�h�_ �Z�l�f�h-
�k�n�_�j�u [8]. 

�< 2009-2010 �]�h�^�m �\�u�y�\�e�_�g�h 11 �k�e�m�q�Z�_�\ �i�j�h�y�\�e�_�g�b�y �<�< �\ �k�h�[�k�l�\�_�g�g�h �;�Z�e�l�b�c�k�d�h�f
�f�h�j�_ (�\�d�e�x�q�Z�y �;�h�l�g�b�q�_�k�d�b�c �a�Z�e�b�\) �b 12 �\ �^�Z�l�k�d�b�o �i�j�h�e�b�\�Z�o. �< �^�Z�l�k�d�b�o �i�j�h�e�b�\�Z�o �<�< �\�u-
�a�\�Z�g�u �\�g�m�l�j�_�g�g�b�f�b �i�j�b�e�b�\�Z�f�b. �Q�b�k�e�h �\�h�e�g �\ �p�m�]�_, �d�Z�d �i�j�Z�\�b�e�h, �g�_ �i�j�_�\�u�r�Z�_�l 10, �f�Z�d�k�b-
�f�Z�e�v�g�Z�y �^�e�b�g�Z �\�h�e�g�u �g�_ �i�j�_�\�u�r�Z�_�l 1 �d�f, �Z �^�e�b�g�Z�n�j�h�g�l�Z �\�_�^�m�s�_�c �\�h�e�g�u, �d�Z�d �i�j�Z�\�b�e�h,
�[�u�e�Z �g�_ �[�h�e�v�r�_ 25 �d�f.   �< �b�x�e�_ 2010 �]�h�^�Z �I�I�<�< �j�_�]�m�e�y�j�g�h �g�Z�[�e�x�^�Z�e�b�k�v �\ �x�`�g�h�c �q�Z�k�l�b
�;�h�l�g�b�q�_�k�d�h�]�h �a�Z�e�b�\�Z �b �k�_�\�_�j�g�_�_ �b �k�_�\�_�j�h-�a�Z�i�Z�^�g�_�_ �h. �=�h�l�e�Z�g�^. �G�Z �j�b�k. 1�[ �i�j�_�^�k�l�Z�\�e�_�g
�n�j�Z�]�f�_�g�l �J�E�B, �k�h�^�_�j�`�Z�s�b�c �I�I�<�< �\ �x�`�g�h�c �q�Z�k�l�b �;�h�l�g�b�q�_�k�d�h�]�h �a�Z�e�b�\�Z.

�:�l�f�h�k�n�_�j�g�u�_ �]�j�Z�\�b�l�Z�p�b�h�g�g�u�_ �\�g�m�l�j�_�g�g�b�_ �\�h�e�g�u

�<�g�m�l�j�_�g�g�b�_ �]�j�Z�\�b�l�Z�p�b�h�g�g�u�_ �\�h�e�g�u, �j�Z�k�i�j�h�k�l�j�Z�g�y�x�s�b�_�k�y �\�k�l�j�Z�l�b�n�b�p�b�j�h�\�Z�g�g�h�c
�Z�l�f�h�k�n�_�j�_, �\�k�l�j�_�q�Z�x�l�k�y �q�Z�k�l�h �b �i�h�\�k�_�f�_�k�l�g�h. �H�g�b �f�h�]�m�l �b�f�_�l�v �j�Z�a�e�b�q�g�h�_ �i�j�h�b�k�o�h�`�^�_�g�b�_.
�K�j�_�^�b �i�j�b�q�b�g, �i�h�j�h�`�^�Z�x�s�b�o �\�h�e�g�h�\�u�_ �\�h�a�f�m�s�_�g�b�y �\ �Z�l�f�h�k�n�_�j�_, �k�e�_�^�m�_�l �h�l�f�_�l�b�l�v �h�[�l�_-
�d�Z�g�b�_ �\�h�a�^�m�r�g�u�f �i�h�l�h�d�h�f �i�j�_�i�y�l�k�l�\�b�c, �\ �j�_�a�m�e�v�l�Z�l�_ �q�_�]�h �\�h�a�g�b�d�Z�x�l �l�Z�d �g�Z�a�u�\�Z�_�f�u�_
�i�h�^�\�_�l�j�_�g�g�u�_ �\�g�m�l�j�_�g�g�b�_ �\�h�e�g�u; �\�a�Z�b�f�h�^�_�c�k�l�\�b�_ �d�h�g�l�b�g�_�g�l�Z�e�v�g�u�o �b �f�h�j�k�d�b�o �\�h�a�^�m�r-
�g�u�o �f�Z�k�k; �^�\�b�`�_�g�b�_ �o�h�e�h�^�g�h�]�h �Z�l�f�h�k�n�_�j�g�h�]�h �n�j�h�g�l�Z. �<�g�m�l�j�_�g�g�b�_ �]�j�Z�\�b�l�Z�p�b�h�g�g�u�_ �\�h�e�g�u,
�j�Z�k�i�j�h�k�l�j�Z�g�y�x�s�b�_�k�y �\ �i�j�b�\�h�^�g�h�f�k�e�h�_ �Z�l�f�h�k�n�_�j�u, �^�Z�e�_�d�h �g�_ �\�k�_�]�^�Z �k�\�y�a�Z�g�u �k �k�h�i�m�l�k�l-
�\�m�x�s�_�c �h�[�e�Z�q�g�h�c �k�b�k�l�_�f�h�c �b �i�h�w�l�h�f�m �g�_ �\�k�_�]�^�Z �f�h�]�m�l �g�Z�[�e�x�^�Z�l�v�k�y �g�Z �h�i�l�b�q�_�k�d�b�o �k�i�m�l-
�g�b�d�h�\�u�o �b�a�h�[�j�Z�`�_�g�b�y�o. �J�Z�^�b�h�e�h�d�Z�p�b�h�g�g�h�_ �a�h�g�^�b�j�h�\�Z�g�b�_ �h�d�_�Z�g�Z �h�l�d�j�u�e�h �^�e�y �g�Z�[�e�x�^�_�g�b�y
�Z�l�f�h�k�n�_�j�g�u�o �]�j�Z�\�b�l�Z�p�b�h�g�g�u�o �\�g�m�l�j�_�g�g�b�o �\�h�e�g (�:�=�<�<) �g�h�\�u�_ �\�h�a�f�h�`�g�h�k�l�b. �G�Z �j�Z�^�b�h�e�h-
�d�Z�p�b�h�g�g�u�o �b�a�h�[�j�Z�`�_�g�b�y�o �f�h�j�k�d�h�c �i�h�\�_�j�o�g�h�k�l�b �Z�l�f�h�k�n�_�j�g�u�_ �\�h�e�g�h�\�u�_ �i�j�h�p�_�k�k�u �i�j�h�y�\-
�e�y�x�l�k�y �\ �k�b�e�m �l�h�]�h, �q�l�h�k�\�y�a�Z�g�g�u�_ �k �g�b�f�b �\�Z�j�b�Z�p�b�b �k�d�h�j�h�k�l�b �b �g�Z�i�j�Z�\�e�_�g�b�y �\�_�l�j�Z �f�h�^�m-
�e�b�j�m�x�l �r�_�j�h�o�h�\�Z�l�h�k�l�v �f�h�j�k�d�h�c �i�h�\�_�j�o�g�h�k�l�b, �Z �w�l�h, �\ �k�\�h�x �h�q�_�j�_�^�v, �i�j�h�y�\�e�y�_�l�k�y �\ �f�h�^�m-
�e�y�p�b�b �k�_�q�_�g�b�y �h�[�j�Z�l�g�h�]�h �j�Z�k�k�_�y�g�b�y [15]. 

�J�Z�^�b�h�e�h�d�Z�p�b�h�g�g�u�_ �h�[�j�Z�a�u �i�h�\�_�j�o�g�h�k�l�g�u�o �i�j�h�y�\�e�_�g�b�c �Z�l�f�h�k�n�_�j�g�u�o �]�j�Z�\�b�l�Z�p�b�h�g-
�g�u�o �\�g�m�l�j�_�g�g�b�o �\�h�e�g �b �\�g�m�l�j�_�g�g�b�o �\�h�e�g �\ �h�d�_�Z�g�_ �h�q�_�g�v �i�h�o�h�`�b. �B �l�_ �b �^�j�m�]�b�_ �i�j�h�y�\�e�y-
�x�l�k�y �g�Z �J�E�B �\ �\�b�^�_�d�\�Z�a�b�i�_�j�b�h�^�b�q�_�k�d�b�o �i�h�e�h�k �i�h�\�u�r�_�g�g�h�]�h �b �i�h�g�b�`�_�g�g�h�]�h �j�Z�k�k�_�y�g�b�y,
�b�f�_�x�l �i�j�Z�d�l�b�q�_�k�d�b �h�^�b�g�Z�d�h�\�m�x �b�g�l�_�g�k�b�\�g�h�k�l�v �f�h�^�m�e�y�p�b�b �h�[�j�Z�l�g�h �j�Z�k�k�_�y�g�g�h�]�h �k�b�]�g�Z�e�Z.
�>�e�y �J�E�B �l�_�o �j�Z�c�h�g�h�\ �F�b�j�h�\�h�]�h �h�d�_�Z�g�Z, �]�^�_ �h�d�_�Z�g�b�q�_�k�d�b�_ �\�g�m�l�j�_�g�g�b�_ �\�h�e�g�u (�H�<�<) �]�_�g�_-
�j�b�j�m�x�l�k�y �\�g�m�l�j�_�g�g�b�f �i�j�b�e�b�\�h�f �g�Z �d�j�Z�x �r�_�e�v�n�Z, �a�Z�^�Z�q�Z �j�Z�a�e�b�q�_�g�b�y �:�=�<�< �b �H�<�< �m�i�j�h-
�s�Z�_�l�k�y. �D�Z�d �i�j�Z�\�b�e�h, �\ �w�l�h�f �k�e�m�q�Z�_ �H�<�< �b�f�_�x�l �o�Z�j�Z�d�l�_�j�g�u�c �\�b�^ �\ �\�b�^�_�p�m�]�h�\ �k�h�e�b�l�h�g�h�\,
�d�h�l�h�j�u�_ �q�Z�s�_ �\�k�_�]�h �j�Z�k�i�j�h�k�l�j�Z�g�y�x�l�k�y �d �[�_�j�_�]�m. �B�a�\�_�k�l�g�u �j�Z�c�h�g�u �b �k�_�a�h�g�u �b�o �]�_�g�_�j�Z�p�b�b
[16]. �H�<�< �b�f�_�x�l �\�u�k�h�d�b�_ �j�Z�^�b�h�e�h�d�Z�p�b�h�g�g�u�_ �d�h�g�l�j�Z�k�l�u, �k�\�_�l�e�u�_ �i�h�e�h�k�u (�h�[�e�Z�k�l�b �i�h�\�u-
�r�_�g�g�h�]�h �j�Z�k�k�_�y�g�b�y) �b�f�_�x�l �g�_�[�h�e�v�r�m�x �r�b�j�b�g�m, �g�_ �[�h�e�v�r�_ 2-3 �i�b�d�k�_�e�_�c. �:�=�<�<, �d�Z�d �i�j�Z-
�\�b�e�h, �j�Z�k�i�j�h�k�l�j�Z�g�y�x�l�k�y �e�b�[�h �h�l �[�_�j�_�]�Z (�h�j�h�]�j�Z�n�b�q�_�k�d�b�_ �\�h�e�g�u), �e�b�[�h �g�Z�[�e�x�^�Z�x�l�k�y �a�Z
�h�k�l�j�h�\�Z�f�b, �e�b�[�h �k�\�y�a�Z�g�u �k �i�j�h�o�h�`�^�_�g�b�_�f �Z�l�f�h�k�n�_�j�g�h�]�h�n�j�h�g�l�Z. �I�j�h�k�l�j�Z�g�k�l�\�_�g�g�u�_ �f�Z�k-
�r�l�Z�[�u �:�=�<�< �k�m�s�_�k�l�\�_�g�g�h �[�h�e�v�r�_: �n�j�h�g�l�u �^�h�k�l�b�]�Z�x�l 200 - 300 �d�f �b �[�h�e�_�_, �^�e�b�g�Z �\�h�e�g�u
�j�_�^�d�h �[�u�\�Z�_�l �f�_�g�v�r�_ 1-2 �d�f. �H�^�g�Z�d�h, �\ �o�h�^�_ �i�j�h�\�_�^�_�g�b�y �f�h�g�b�l�h�j�b�g�]�Z �[�u�e�h �\�u�y�\�e�_�g�h, �q�l�h
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�\�h �\�g�m�l�j�_�g�g�b�o �f�h�j�y�o, �l�Z�d�b�o �d�Z�d �Q�_�j�g�h�_, �;�Z�e�l�b�c�k�d�h�_ �b �D�Z�k�i�b�c�k�d�h�_, �i�h�\�_�j�o�g�h�k�l�g�u�_ �i�j�h�y�\-
�e�_�g�b�y �:�=�<�< �f�h�]�m�l �b�f�_�l�v �h�q�_�g�v �[�h�e�v�r�h�_ �j�Z�a�g�h�h�[�j�Z�a�b�_: �h�l �]�b�]�Z�g�l�k�d�b�o �h�^�b�g�h�q�g�u�o �m�a�d�b�o 
�p�m�]�h�\, �^�e�b�g�Z �n�j�h�g�l�h�\ �d�h�l�h�j�u�o �i�j�h�k�l�b�j�Z�_�l�k�y �g�Z 600 �d�f (�j�b�k. 2), �^�h �f�_�e�d�h�f�Z�k�r�l�Z�[�g�u�o �p�m-
�]�h�\, �k �q�b�k�e�h�f �\�h�e�g �\ �p�m�]�_ �[�h�e�_�_ 10 (�j�b�k. 4�[). �I�h�k�e�_�^�g�b�_ �b�g�h�]�^�Z �[�u�\�Z�_�l �^�h�k�l�Z�l�h�q�g�h �l�j�m�^�g�h 
�h�l�e�b�q�b�l�v �h�l �i�h�\�_�j�o�g�h�k�l�g�u�o �i�j�h�y�\�e�_�g�b�c �\�g�m�l�j�_�g�g�b�o �\�h�e�g �\ �f�h�j�_. �< �;�Z�e�l�b�c�k�d�h�f �f�h�j�_, �]�^�_ 
�f�g�h�]�h �h�k�l�j�h�\�h�\, �g�Z�[�e�x�^�Z�_�l�k�y �h�k�h�[�_�g�g�h �b�g�l�_�j�_�k�g�Z�y �d�Z�j�l�b�g�Z: �g�_ �j�_�^�d�b �k�e�m�q�Z�b �h�^�g�h�\�j�_�f�_�g-
�g�h�]�h �j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�y �i�h� ̂�m�]�e�h�f �^�j�m�] �d �^�j�m�]�m �g�_�k�d�h�e�v�d�b�o �p�m�]�h�\ �:�=�<�< (�j�b�k.3), �q�l�h �[�h�e�v�r�_ 
�o�Z�j�Z�d�l�_�j�g�h �^�e�y �H�<�<. �L�Z�d�b�f �h�[�j�Z�a�h�f, �^�e�y �[�_�k�i�j�b�e�b�\�g�u�o �f�h�j�_�c, �\ �q�Z�k�l�g�h�k�l�b �^�e�y �Q�_�j�g�h�]�h, 
�;�Z�e�l�b�c�k�d�h�]�h �b �D�Z�k�i�b�c�k�d�h�]�h �f�h�j�_�c, �]�^�_ �i�j�h�\�h�^�b�l�k�y �k�i�m�l�g�b�d�h�\�u�c �f�h�g�b�l�h�j�b�g�], �a�Z�^�Z�q�Z �j�Z�a-
�e�b�q�_�g�b�y �:�=�<�< �b �H�<�< �k�b�e�v�g�h �m�k�e�h�`�g�y�_�l�k�y. �H�^�b�g �b�a �l�Z�d�b�o �k�e�m�q�Z�_�\, �i�j�_�^�k�l�Z�\�e�_�g �g�Z �j�b�k. 4. 
�J�Z�^�b�h�e�h�d�Z�p�b�h�g�g�u�_ �h�[�j�Z�a�u �^�\�m�o �w�l�b�o �y�\�e�_�g�b�c �h�q�_�g�v �i�h�o�h�`�b, �o�h�l�y �g�_�d�h�l�h�j�u�_ �h�l�e�b�q�b�y, 
�\�b�^�g�u �g�Z �]�e�Z�a: �H�<�< �i�j�h�y�\�e�y�x�l�k�y �\ �\�b�^�_ �y�j�d�b�o �k�\�_�l�e�u�o �i�h�e�h�k (�k�m�e�h�_�\) �n�j�h�g�l�u �d�h�l�h�j�u�o 
�b�k�d�j�b�\�e�_�g�u, �Z �:�=�<�< – �\ �\�b�^�_ �i�Z�j�Z�e�e�_�e�v�g�u�o �l�_�f�g�u�o �e�b�g�b�c (�k�e�b�d�h�\). �M�q�b�l�u�\�Z�y, �q�l�h �j�Z�a-
�j�_�r�_�g�b�_ �h�[�h�b�o �k�g�b�f�d�h�\ �h�^�b�g�Z�d�h�\�h (75 �f ), �\�b�^�g�h, �q�l�h �r�b�j�b�g�Z �d�Z�`�^�h�c �i�h�e�h�k�u �k�m�e�h�y �f�_�g�v-
�r�_, �q�_�f �i�h�e�h�k�u �k�e�b�d�Z. �I�h�\�_�j�o�g�h�k�l�g�u�_ �i�j�h�y�\�e�_�g�b�y �:�=�<�< �d�Z�d �[�u �g�_�k�d�h�e�v�d�h �k�]�e�Z�`�_�g�u. �W�l�h 
�\�b�^�g�h �b �g�Z �]�j�Z�n�b�d�Z�o �j�Z�a�j�_�a�h�\, �\�u�i�h�e�g�_�g�g�u�o �\�^�h�e�v �q�_�j�g�u�o �e�b�g�b�c, �h�l�f�_�q�_�g�g�u�o �g�Z �J�E�B 
(�j�b�k.4 �\,�]).   

 

 
 

�J�b�k. 2. �I�h�\�_�j�o�g�h�k�l�g�u�_ �i�j�h�y�\�e�_�g�b�y �Z�l�f�h�k�n�_�j�g�u�o �]�j�Z�\�b�l�Z�p�b�h�g�g�u�o �\�g�m�l�j�_�g�g�b�o �\�h�e�g �\ �D�Z�k�i�b�c�k�d�h�f �f�h�j�_, 
�i�j�h�l�y�`�_�g�g�h�k�l�v �n�j�h�g�l�Z �e�b�^�b�j�m�x�s�_�c �\�h�e�g�u 600 �d�f. �N�j�Z�]�f�_�g�l �J�E�B ASAR Envisat WSM HH, �i�h�e�m�q�_�g�g�h�]�h 

09.03.09 �\  18:28 UTC �k �j�Z�a�j�_�r�_�g�b�_�f 75 �f . (© ESA) 
 

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

 

 
�J�b�k. 3. �I�h�\�_�j�o�g�h�k�l�g�u�_ �i�j�h�y�\�e�_�g�b�y �i�_�j�_�k�_�d�Z�x�s�b�o�k�y �Z�l�f�h�k�n�_�j�g�u�o �\�g�m�l�j�_�g�g�b�o �\�h�e�g �\ �j�Z�c�h�g�_ �h. �;�h�j�o�h�e�v�f.  
�N�j�Z�]�f�_�g�l �J�E�B ASAR Envisat WSM HH, �i�h�e�m�q�_�g�g�h�]�h 26.04.10 �\  20:33 UTC �k �j�Z�a�j�_�r�_�g�b�_�f 75 �f . (© ESA) 

 

 
�J�b�k. 4. �K�j�Z�\�g�_�g�b�_ �j�Z�^�b�h�e�h�d�Z�p�b�h�g�g�u�o �h�[�j�Z�a�h�\ �\�g�m�l�j�_�g�g�b�o �\�h�e�g �\ �f�h�j�_ �b �\ �i�j�b�\�h�^�g�h�f �k�e�h�_ �Z�l�f�h�k�n�_�j�u. 

�Z) �P�m�] �\�g�m�l�j�_�g�g�b�o �\�h�e�g �\ �K�j�_�^�g�_�f �D�Z�k�i�b�b. �N�j�Z�]�f�_�g�l �J�E�B Envisat ASAR WSM HH, �i�h�e�m�q�_�g�g�h�]�h 24.07.09  
�\ 18:23 UTC �k �j�Z�a�j�_�r�_�g�b�_�f 75 �f . 

�[) �I�h�\�_�j�o�g�h�k�l�g�u�_ �i�j�h�y�\�e�_�g�b�y �f�_�e�d�h�f�Z�k�r�l�Z�[�g�u�o �Z�l�f�h�k�n�_�j�g�u�o �]�j�Z�\�b�l�Z�p�b�h�g�g�u�o �\�g�m�l�j�_�g�g�b�o �\�h�e�g  
�\ �\�h�k�l�h�q�g�h�c �q�Z�k�l�b �:�a�h�\�k�d�h�]�h �f�h�j�y. �N�j�Z�]�f�_�g�l �J�E�B Envisat ASAR WSM VV, �i�h�e�m�q�_�g�g�h�]�h 24.07.09 �\ 18:23 

UTC �k �j�Z�a�j�_�r�_�g�b�_�f 75 �f . (© ESA) 
�\) �b �]) �<�Z�j�b�Z�p�b�b �j�Z�^�b�h�e�h�d�Z�p�b�h�g�g�h�]�h �k�b�]�g�Z�e�Z �\�^�h�e�v �h�[�h�a�g�Z�q�_�g�g�u�o �g�Z �J�E�B �e�b�g�b�c �j�Z�a�j�_�a�Z 
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�<�b�o�j�b �b �\�b�o�j�_�\�u�_ �^�b�i�h�e�b

�<�b�o�j�b �b �\�b�o�j�_�\�u�_ �^�b�i�h�e�b �y�\�e�y�x�l�k�y �h�^�g�b�f �b�a �g�Z�b�[�h�e�_�_ �\�Z�`�g�u�o �w�e�_�f�_�g�l�h�\ �i�j�b-
�[�j�_�`�g�h�c �p�b�j�d�m�e�y�p�b�b �\�h�^. �G�_�k�f�h�l�j�y �g�Z �l�h, �q�l�h �b�k�k�e�_�^�h�\�Z�g�b�_�f �\�b�o�j�_�\�u�o �i�j�h�p�_�k�k�h�\ �\ �Q�_�j-
�g�h�f �f�h�j�_ �a�Z�g�b�f�Z�x�l�k�y �f�g�h�]�h �b �^�h�\�h�e�v�g�h �m�k�i�_�r�g�h, �g�_�d�h�l�h�j�u�_ �\�h�i�j�h�k�u �h�k�l�Z�x�l�k�y �i�h�d�Z �g�_-
�j�_�r�_�g�g�u�f�b [17-20]. �< �q�Z�k�l�g�h�k�l�b, �w�l�h �d�Z�k�Z�_�l�k�y �f�_�e�d�h�f�Z�k�r�l�Z�[�g�u�o (�k �o�Z�j�Z�d�l�_�j�g�u�f�b �j�Z�a�f�_-
�j�Z�f�b�f�_�g�v�r�_ �\�g�m�l�j�_�g�g�_�]�h �j�Z�^�b�m�k�Z �^�_�n�h�j�f�Z�p�b�b �J�h�k�k�[�b) �b�e�b, �d�Z�d �b�o �_�s�_ �g�Z�a�u�\�Z�x�l, �k�m�[�f�_-
�a�h�f�Z�k�r�l�Z�[�g�u�o �\�b�o�j�_�c. �H�l�d�j�u�l�u�f�b �h�k�l�Z�x�l�k�y �\�h�i�j�h�k�u, �d�Z�k�Z�x�s�b�_�k�y �f�_�o�Z�g�b�a�f�h�\ �b�o �\�h�a-
�g�b�d�g�h�\�_�g�b�y, �j�Z�c�h�g�h�\ �i�j�h�y�\�e�_�g�b�y, �i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�b �k�m�s�_�k�l�\�h�\�Z�g�b�y, �b�o �l�h�g�d�h�c �i�j�h-
�k�l�j�Z�g�k�l�\�_�g�g�h�c �k�l�j�m�d�l�m�j�u, �k�\�y�a�b �k �f�_�a�h�f�Z�k�r�l�Z�[�g�u�f�b �\�b�o�j�_�\�u�f�b �k�l�j�m�d�l�m�j�Z�f�b. �G�Z�d�h�i�e�_-
�g�b�_ �j�_�]�m�e�y�j�g�h�c �k�i�m�l�g�b�d�h�\�h�c �b�g�n�h�j�f�Z�p�b�b, �i�h�e�m�q�Z�_�f�h�c �k �\�u�k�h�d�b�f �j�Z�a�j�_�r�_�g�b�_�f, �\ �j�Z�a�g�u�_
�i�_�j�b�h�^�u �b �\ �j�Z�a�g�u�o �j�Z�c�h�g�Z�o, �g�Z �g�Z�r �\�a�]�e�y�^ �[�m�^�_�l �k�i�h�k�h�[�k�l�\�h�\�Z�l�v �j�_�r�_�g�b�x �o�h�l�y �[�u �q�Z�k�l�b
�i�h�k�l�Z�\�e�_�g�g�u�o �i�j�h�[�e�_�f.

�H�k�g�h�\�g�u�f�b �b�k�l�h�q�g�b�d�Z�f�b �^�Z�g�g�u�o �^�e�y �b�a�m�q�_�g�b�y �\�b�o�j�_�\�h�c �Z�d�l�b�\�g�h�k�l�b �\ �j�Z�c�h�g�Z�o �f�h-
�g�b�l�h�j�b�g�]�Z �y�\�e�y�e�b�k�v �j�Z�^�b�h�e�h�d�Z�p�b�h�g�g�u�_ �b�a�h�[�j�Z�`�_�g�b�y ASAR Envisat �b SAR ERS-2. �G�Z �J�E�B
�\�b�o�j�b �b �\�b�o�j�_�\�u�_ �^�b�i�h�e�b �\�b�a�m�Z�e�b�a�b�j�m�x�l�k�y �e�b�[�h �i�h�k�j�_�^�k�l�\�h�f �i�Z�k�k�b�\�g�u�o �l�j�Z�k�k�_�j�h�\, �e�b�[�h
�a�Z �k�q�_�l �b�a�f�_�g�_�g�b�y �d�h�g�l�j�Z�k�l�h�\ �\ �d�h�g�\�_�j�]�_�g�l�g�h-�^�b�\�_�j�]�_�g�l�g�u�o �a�h�g�Z�o. �I�Z�k�k�b�\�g�u�f�b �l�j�Z�k�k�_�j�Z-
�f�b �y�\�e�y�x�l�k�y�\ �i�_�j�\�m�x �h�q�_�j�_�^�v �i�e�_�g�d�b �i�h�\�_�j�o�g�h�k�l�g�h-�Z�d�l�b�\�g�u�o �\�_�s�_�k�l�\, �d�h�l�h�j�u�_ �\�u�]�e�Z-
�`�b�\�Z�x�l �f�h�j�k�d�m�x �i�h�\�_�j�o�g�h�k�l�v �a�Z �k�q�_�l �i�h�^�Z�\�e�_�g�b�y �f�_�e�d�h�f�Z�k�r�l�Z�[�g�h�c �k�h�k�l�Z�\�e�y�x�s�_�c �\�h�e-
�g�_�g�b�y (�l�Z�d �g�Z�a�u�\�Z�_�f�u�c �i�e�_�g�h�q�g�u�c �b�e�b �k�e�b�d�h�\�u�c �f�_�o�Z�g�b�a�f),  �b �f�h�e�h�^�h�c �i�h�^�\�b�`�g�u�c �e�_�^.
�G�Z �^�h�e�x �\�b�o�j�_�c, �i�j�h�y�\�e�y�x�s�b�o�k�y �a�Z �k�q�_�l �i�e�_�g�h�q�g�h�]�h �f�_�o�Z�g�b�a�f�Z, �i�j�b�o�h�^�b�l�k�y �^�h 90 % �\�k�_�o
�\�u�y�\�e�_�g�g�u�o �\�b�o�j�_�c. �I�e�_�g�d�b, �\�h�\�e�_�d�Z�y�k�v �\ �h�j�[�b�l�Z�e�v�g�u�_ �^�\�b�`�_�g�b�y, �^�h�k�l�Z�l�h�q�g�h �^�_�l�Z�e�v�g�h
«�i�j�h�j�b�k�h�\�u�\�Z�x�l» �\�b�o�j�b �b �\�b�o�j�_�\�u�_ �^�b�i�h�e�b. �W�l�h �^�Z�_�l �\�h�a�f�h�`�g�h�k�l�v �h�p�_�g�b�l�v �b�o �i�j�h�k�l�j�Z�g-
�k�l�\�_�g�g�u�_ �o�Z�j�Z�d�l�_�j�b�k�l�b�d�b, �h�i�j�_�^�_�e�b�l�v �a�g�Z�d �b�o �a�Z�\�b�o�j�_�g�g�h�k�l�b (�p�b�d�e�h�g�b�q�_�k�d�b�_ – �Z�g�l�b�p�b-
�d�e�h�g�b�q�_�k�d�b�_). �G�Z �J�E�B �a�Z �k�q�_�l �k�e�b�d�h�\�h�]�h �f�_�o�Z�g�b�a�f�Z �o�h�j�h�r�h �i�j�h�y�\�e�y�x�l�k�y �\�b�o�j�_�\�u�_ �k�l�j�m�d-
�l�m�j�u �h�l �g�_�k�d�h�e�v�d�b�o �k�h�l �f�_�l�j�h�\ �^�h �^�_�k�y�l�d�h�\ �d�b�e�h�f�_�l�j�h�\. �G�Z�b�[�h�e�_�_ �q�Z�k�l�h �\�b�o�j�b «�i�j�h�j�b�k�h-
�\�Z�g�g�u�_» �k�e�b�d�Z�f�b �\�u�y�\�e�y�x�l�k�y �g�Z �J�E�B �\ �i�_�j�b�h�^ �Z�d�l�b�\�g�h�]�h �p�\�_�l�_�g�b�y �\�h�^�h�j�h�k�e�_�c. �>�e�y �l�j�_�o
�b�g�l�_�j�_�k�m�x�s�b�o �g�Z�k �f�h�j�_�c, �Q�_�j�g�h�_ �;�Z�e�l�b�c�k�d�h�_ �b �D�Z�k�i�b�c�k�d�h�_, �\ �j�Z�a�g�u�o �q�Z�k�l�y�o �w�l�b�o �f�h�j�_�c,
�i�b�d �p�\�_�l�_�g�b�y �i�j�b�o�h�^�b�l�k�y �g�Z �j�Z�a�g�u�_ �i�_�j�b�h�^�u. �G�h �q�Z�s�_ �\�k�_�]�h �w�l�h �i�j�h�b�k�o�h�^�b�l �k �Z�i�j�_�e�y �b �^�h
�k�_�g�l�y�[�j�y. �K�e�_�^�m�_�l �h�l�f�_�l�b�l�v, �q�l�h �i�h�f�b�f�h �g�_�h�[�o�h�^�b�f�h�]�h �m�k�e�h�\�b�y – �g�Z�e�b�q�b�y �[�h�e�v�r�h�]�h �d�h-
�e�b�q�_�k�l�\�Z �I�:�< �b�e�b �k�d�h�i�e�_�g�b�y �\�h�^�h�j�h�k�e�_�c, �^�e�y «�i�j�h�y�\�e�y�_�f�h�k�l�b» �\�b�o�j�_�c �g�Z �J�E�B �k�m�s�_�k�l-
�\�_�g�g�Z �b �k�d�h�j�h�k�l�v �\�_�l�j�Z. �E�m�q�r�_ �\�k�_�]�h �k�e�b�d�h�\�u�c �f�_�o�Z�g�b�a�f �j�Z�[�h�l�Z�_�l �i�j�b �k�d�h�j�h�k�l�y�o �\�_�l�j�Z 3-5 
�f /�k, �i�j�b �d�h�l�h�j�u�o �m�`�_ �k�m�s�_�k�l�\�m�x�l �d�h�j�h�l�d�b�_ �]�j�Z�\�b�l�Z�p�b�h�g�g�h-�d�Z�i�b�e�e�y�j�g�u�_ �\�h�e�g�u, �\�u�a�u-
�\�Z�x�s�b�_ �[�j�w�]�]�h�\�k�d�h�_ �j�Z�k�k�_�y�g�b�_ �j�Z�^�b�h�e�h�d�Z�p�b�h�g�g�h�]�h �k�b�]�g�Z�e�Z, �Z �\�_�l�_�j �_�s�_ �g�_ �h�d�Z�a�u�\�Z�_�l �j�Z�a-
�j�m�r�b�l�_�e�v�g�h�]�h �\�h�a�^�_�c�k�l�\�b�y �g�Z �i�h�\�_�j�o�g�h�k�l�g�u�_ �i�e�_�g�d�b [21].

�I�j�h�\�_�^�_�g�g�u�c �f�h�g�b�l�h�j�b�g�] �i�h�a�\�h�e�b�e �\�u�y�\�b�l�v �h�k�g�h�\�g�u�_ �j�Z�c�h�g�u �g�Z�b�[�h�e�_�_ �q�Z�k�l�u�o
�i�j�h�y�\�e�_�g�b�c �f�_�e�d�h�f�Z�k�r�l�Z�[�g�u�o �\�b�o�j�_�c �b�\�b�o�j�_�\�u�o �^�b�i�h�e�_�c. �D�Z�d �i�j�Z�\�b�e�h, �w�l�h �i�j�b�[�j�_�`�g�Z�y
�i�h�e�h�k�Z �b �j�Z�c�h�g�u �\�u�g�h�k�Z �j�_�d, �q�l�h �k�\�y�a�Z�g�h �k �i�h�\�u�r�_�g�g�h�c �d�h�g�p�_�g�l�j�Z�p�b�_�c �i�h�\�_�j�o�g�h�k�l�g�h-
�Z�d�l�b�\�g�u�o �\�_�s�_�k�l�\ �\ �\�h�^�_. �<�h �\�j�_�f�y �Z�d�l�b�\�g�h�]�h �p�\�_�l�_�g�b�y �\�h�^�h�j�h�k�e�_�c �f�_�e�d�h�f�Z�k�r�l�Z�[�g�u�_
�\�b�o�j�b �b �\�b�o�j�_�\�u�_ �^�b�i�h�e�b �a�Z �k�q�_�l �k�e�b�d�h�\�h�]�h �f�_�o�Z�g�b�a�f�Z �f�h�]�m�l �i�j�h�y�\�e�y�l�v�k�y �\ �k�Z�f�u�o �j�Z�a�g�u�o
�q�Z�k�l�y�o. �G�Z �j�b�k. 5�Z,�[ �i�j�_�^�k�l�Z�\�e�_�g�u �i�j�b�f�_�j�u �i�j�h�y�\�e�_�g�b�c �f�_�e�d�h�f�Z�k�r�l�Z�[�g�u�o �\�b�o�j�_�c�a�Z �k�q�_�l
�k�e�b�d�h�\�h�]�h �f�_�o�Z�g�b�a�f�Z �\ �Q�_�j�g�h�f �b �;�Z�e�l�b�c�k�d�h�f �f�h�j�y�o.

�<�h�a�g�b�d�Z�_�l �\�h�i�j�h�k: �q�l�h «�i�j�h�j�b�k�h�\�u�\�Z�x�l» �k�e�b�d�b? �H�a�g�Z�q�Z�_�l �e�b �w�l�h, �q�l�h �a�Z �k�q�_�l �k�e�b-
�d�h�\ �f�u �\�b�^�b�f �l�h�g�d�m�x �i�j�h�k�l�j�Z�g�k�l�\�_�g�g�m�x �k�l�j�m�d�l�m�j�m �\�b�o�j�_�c, �d�h�l�h�j�u�_ �k�h�k�l�h�y�l �b�a �f�g�h�`�_�k�l-
�\�Z �k�l�j�m�c. �K�e�b�d�b, �d�Z�d �b �\ �k�e�m�q�Z�_ �i�h�\�_�j�o�g�h�k�l�g�u�o �i�j�h�y�\�e�_�g�b�c �\�g�m�l�j�_�g�g�b�o �\�h�e�g, �n�h�j�f�b�j�m�x�l-



177 
 

�k�y �\ �h�[�e�Z�k�l�y�o �k�o�h�`�^�_�g�b�y �l�_�q�_�g�b�c (�d�h�g�\�_�j�]�_�g�l�g�u�o �a�h�g�Z�o). �L�h�e�s�b�g�Z �k�e�b�d�h�\�u�o �i�h�e�h�k �i�j�b-
�f�_�j�g�h �\�k�_�]�^�Z �h�^�b�g�Z�d�h�\�Z �b �k�h�k�l�Z�\�e�y�_�l 100-300 �f , �Z �j�Z�k�k�l�h�y�g�b�_ �f�_�`�^�m �g�b�f�b �\�Z�j�v�b�j�m�_�l�k�y  
�\ �a�Z�\�b�k�b�f�h�k�l�b �h�l �^�b�Z�f�_�l�j�Z �\�b�o�j�y. �>�e�y �f�_�e�d�h�f�Z�k�r�l�Z�[�g�u�o �\�b�o�j�_�c �h�g�h, �d�Z�d �i�j�Z�\�b�e�h, �g�_ �i�j�_-
�\�h�k�o�h�^�b�l 1 �d�f.  

 

 
�J�b�k. 5. �I�j�h�y�\�e�_�g�b�_ �f�_�e�d�h�f�Z�k�r�l�Z�[�g�u�o �\�b�o�j�_�c �g�Z �j�Z�^�b�h�e�h�d�Z�p�b�h�g�g�u�o �b�a�h�[�j�Z�`�_�g�b�y�o. 

�A�Z �k�q�_�l «�k�e�b�d�h�\�h�]�h» �f�_�o�Z�g�b�a�f�Z �\ �i�_�j�b�h�^ �Z�d�l�b�\�g�h�]�h �p�\�_�l�_�g�b�y �\�h�^�h�j�h�k�e�_�c: �Z) �m �^�_�e�v�l�u �>�m�g�Z�y (�n�j�Z�]�f�_�g�l 
ASAR Envisat WSM VV �h�l 29.08.2009);  �[) �k�_�\�_�j�g�_�_ �h. �=�h�l�e�Z�g�^ (�n�j�Z�]�f�_�g�l SAR ERS-2 IMM VV �h�l 

21.06.2009);  �\) �a�Z �k�q�_�l «�k�^�\�b�]�h�\�h-�\�h�e�g�h�\�h�]�h» �f�_�o�Z�g�b�a�f�Z. �P�_�g�l�j�Z�e�v�g�Z�y �q�Z�k�l�v �Q�_�j�g�h�]�h �f�h�j�y �x�`�g�_�_ �h. �D�j�u�f 
(�n�j�Z�]�f�_�g�l ASAR Envisat IMM VV �h�l 24.03.2010); �]) �a�Z �k�q�_�l «�e�_�^�h�\�h�]�h» �f�_�o�Z�g�b�a�f�Z.  

�I�j�h�e�b�\ �D�Z�l�l�_�]�Z�l (�n�j�Z�]�f�_�g�l ASAR Envisat WSM HH �h�l 26.01.2010). �<�k�_ �i�j�_�^�k�l�Z�\�e�_�g�g�u�_ �g�Z �j�b�k�m�g�d�_ �J�E�B 
�b�f�_�x�l �j�Z�a�j�_�r�_�g�b�_ 75 �f . (© ESA) 

 
 �D�Z�d�b�_ �i�j�h�p�_�k�k�u �y�\�e�y�x�l�k�y �\�h�a�[�m�^�b�l�_�e�y�f�b �f�_�e�d�h�f�Z�k�r�l�Z�[�g�u�o �\�b�o�j�_�c? �< �h�l�e�b�q�b�_ 

�i�j�b�[�j�_�`�g�u�o �f�_�a�h�f�Z�k�r�l�Z�[�g�u�o �Z�g�l�b�p�b�d�e�h�g�b�q�_�k�d�b�o �\�b�o�j�_�c �\ �Q�_�j�g�h�f �f�h�j�_, �d�h�l�h�j�u�_, �d�Z�d 
�i�j�b�g�y�l�h �k�q�b�l�Z�l�v, �\�h�a�g�b�d�Z�x�l �\ �j�_�a�m�e�v�l�Z�l�_ �f�_�Z�g�^�j�b�j�h�\�Z�g�b�y �H�k�g�h�\�g�h�]�h �q�_�j�g�h�f�h�j�k�d�h�]�h �l�_-
�q�_�g�b�y  [22], �f�_�e�d�h�f�Z�k�r�l�Z�[�g�u�_ �\�b�o�j�_�\�u�_ �k�l�j�m�d�l�m�j�u �i�j�_�^�k�l�Z�\�e�y�x�l �k�h�[�h�c �b�e�b �\�b�o�j�_�\�u�_ �^�b-
�i�h�e�b, �b�e�b �m�i�Z�d�h�\�d�b �^�b�i�h�e�_�c, �b�e�b �j�_�`�_ �h�^�b�g�h�q�g�u�_ �p�b�d�e�h�g�b�q�_�k�d�b�_ �\�b�o�j�b. �L�j�m�^�g�h �k�_�[�_ 
�i�j�_�^�k�l�Z�\�b�l�v �k�^�\�b�]�h�\�u�_ �l�_�q�_�g�b�y, �d�h�l�h�j�u�_ �i�h�j�h�`�^�Z�e�b �[�u �k�l�h�e�v �o�Z�h�l�b�q�g�u�_ �k�l�j�m�d�l�m�j�u. �M�q�b-
�l�u�\�Z�y, �q�l�h �^�h�k�l�Z�l�h�q�g�h �q�Z�k�l�h �h�[�r�b�j�g�u�_ �h�[�e�Z�k�l�b, �a�Z�g�y�l�u�_ �k�d�h�i�e�_�g�b�_�f �f�_�e�d�h�f�Z�k�r�l�Z�[�g�u�o 
�\�b�o�j�_�c, �j�Z�k�i�h�e�Z�]�Z�x�l�k�y �\�[�e�b�a�b �]�j�Z�g�b�p �Z�l�f�h�k�n�_�j�g�u�o �n�j�h�g�l�h�\, �f�h�`�g�h �i�j�_�^�i�h�e�h�`�b�l�v, �q�l�h 
�h�^�g�b�f �b�a �f�_�o�Z�g�b�a�f�h�\ �\�h�a�[�m�`�^�_�g�b�y �y�\�e�y�_�l�k�y �i�j�h�r�_�^�r�b�c �Z�l�f�h�k�n�_�j�g�u�c �n�j�h�g�l, �k�h�^�_�j�`�Z-
�s�b�c �k�b�e�v�g�u�_ �\�_�l�j�h�\�u�_ �g�_�h�^�g�h�j�h�^�g�h�k�l�b.  

�<�l�h�j�h�c �f�_�o�Z�g�b�a�f, �[�e�Z�]�h�^�Z�j�y �d�h�l�h�j�h�f�m �\�b�o�j�b �i�j�h�y�\�e�y�x�l�k�y �g�Z �J�E�B, �k�\�y�a�Z�g �k �\�a�Z�b-
�f�h�^�_�c�k�l�\�b�_�f �\�h�e�g �b �l�_�q�_�g�b�c �\ �h�[�e�Z�k�l�b �p�b�d�e�h�g�b�q�_�k�d�h�]�h �k�^�\�b�]�Z �l�_�q�_�g�b�y (�\ �^�Z�e�v�g�_�c�r�_�f �^�e�y 
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�d�j�Z�l�d�h�k�l�b �k�^�\�b�]�h�\�h-�\�h�e�g�h�\�h�c �f�_�o�Z�g�b�a�f) �b �i�j�h�y�\�e�y�_�l�k�y �\ �\�b�^�_ �a�Z�d�j�m�q�_�g�g�u�o �\ �k�i�b�j�Z�e�b �b�e�b
�^�m�]�b �h�[�e�Z�k�l�_�c �i�h�\�u�r�_�g�g�h�]�h �j�Z�k�k�_�y�g�b�y �k�b�]�g�Z�e�Z [23]. �D�Z�d �i�j�Z�\�b�e�h, �w�l�h �_�^�b�g�k�l�\�_�g�g�Z�y �\�h�a-
�f�h�`�g�h�k�l�v �g�Z�[�e�x�^�Z�l�v �\�b�o�j�b �i�j�b �k�b�e�v�g�u�o �\�_�l�j�Z�o, �d�h�]�^�Z �i�e�_�g�d�b �I�:�< �j�Z�a�j�m�r�Z�x�l�k�y, �b�e�b �a�b-
�f�h�c, �d�h�]�^�Z �d�h�g�p�_�g�l�j�Z�p�b�y �I�:�< �f�Z�e�Z. �L�Z�d�h�c �f�_�o�Z�g�b�a�f �i�j�h�y�\�e�_�g�b�c �f�_�e�d�h�f�Z�k�r�l�Z�[�g�u�o �\�b�o-
�j�_�c �g�_ �^�Z�_�l �\�h�a�f�h�`�g�h�k�l�v �b�a�m�q�Z�l�v �b�o�l�h�g�d�m�x �i�j�h�k�l�j�Z�g�k�l�\�_�g�g�m�x �k�l�j�m�d�l�m�j�m, �h�[�e�Z�k�l�b �i�h�\�u-
�r�_�g�g�h�c �y�j�d�h�k�l�b, �k�\�y�a�Z�g�g�u�_ �k �^�b�\�_�j�]�_�g�l�g�u�f�b �a�h�g�Z�f�b, «�i�j�h�j�b�k�h�\�u�\�Z�x�l» �h�[�u�q�g�h �l�h�e�v�d�h
�\�g�_�r�g�b�c �d�h�g�l�m�j �\�b�o�j�y �b�e�b �\�b�o�j�_�\�h�]�h �^�b�i�h�e�y. �G�Z �j�b�k. 5�\ �i�j�_�^�k�l�Z�\�e�_�g �i�j�b�f�_�j �\�b�o�j�_�c, �i�j�h-
�y�\�e�y�x�s�b�o�k�y �g�Z �J�E�B �a�Z �k�q�_�l �w�l�h�]�h �f�_�o�Z�g�b�a�f�Z.

�L�j�_�l�b�c �f�_�o�Z�g�b�a�f �\�b�a�m�Z�e�b�a�Z�p�b�b �\�b�o�j�_�\�u�o �k�l�j�m�d�l�m�j �g�Z �J�E�B �a�Z �k�q�_�l �e�v�^�Z �i�h�^�h�[�_�g
�i�j�h�y�\�e�_�g�b�x �\�b�o�j�_�c �g�Z �h�i�l�b�q�_�k�d�b�o �b�a�h�[�j�Z�`�_�g�b�y�o. �H�g �Z�g�Z�e�h�]�b�q�_�g �i�e�_�g�h�q�g�h�f�m �f�_�o�Z�g�b�a�f�m,
�l�h�e�v�d�h �i�Z�k�k�b�\�g�u�f�b �l�j�Z�k�k�_�j�Z�f�b �\�u�k�l�m�i�Z�_�l �f�h�e�h�^�h�c, �_�s�_ �g�_ �k�i�e�h�q�_�g�g�u�c, �i�h�^�\�b�`�g�u�c �e�_�^.
�G�Z 5�] �i�j�_�^�k�l�Z�\�e�_�g �i�j�b�f�_�j «�e�_�^�y�g�u�o» �\�b�o�j�_�c �\ �i�j�h�e�b�\�_ �D�Z�l�l�_�]�Z�l.

�K �p�_�e�v�x �[�h�e�_�_ �^�_�l�Z�e�v�g�h�]�h �b�a�m�q�_�g�b�y �f�_�e�d�h�f�Z�k�r�l�Z�[�g�u�o �\�b�o�j�_�\�u�o �k�l�j�m�d�l�m�j, �^�Z�g�g�u�_
�k�i�m�l�g�b�d�h�\�h�c �j�Z�^�b�h�e�h�d�Z�p�b�b �Z�g�Z�e�b�a�b�j�h�\�Z�e�b�k�v �k�h�\�f�_�k�l�g�h �k �^�Z�g�g�u�f�b �\ �h�i�l�b�q�_�k�d�h�f �b �B�D
�^�b�Z�i�Z�a�h�g�Z�o. �I�j�h�\�h�^�b�e�h�k�v �k�j�Z�\�g�_�g�b�_ �l�_�f�i�_�j�Z�l�m�j�g�u�o �d�h�g�l�j�Z�k�l�h�\ �\ �\�b�o�j�y�o �k�j�Z�^�b�h�e�h�d�Z�p�b-
�h�g�g�u�f�b, �i�j�h�y�\�e�_�g�b�_ �\�b�o�j�_�\�u�o �k�l�j�m�d�l�m�j �\ �h�i�l�b�d�_ �\ �i�_�j�b�h�^ �[�m�j�g�h�]�h �p�\�_�l�_�g�b�y �k�h �k�e�b�d�h�\�u-
�f�b �i�h�e�h�k�Z�f�b. �D�h�f�i�e�_�d�k�g�h�f�m �b�a�m�q�_�g�b�x �f�_�e�d�h�f�Z�k�r�l�Z�[�g�u�o �\�b�o�j�_�c �i�e�Z�g�b�j�m�_�l�k�y �i�h�k�\�y�l�b�l�v
�h�l�^�_�e�v�g�m�x �k�l�Z�l�v�x.

�F�h�g�b�l�h�j�b�g�] �Z�g�l�j�h�i�h�]�_�g�g�u�o �a�Z�]�j�y�a�g�_�g�b�c

�F�h�g�b�l�h�j�b�g�] �Z�g�l�j�h�i�h�]�_�g�g�h�]�h �a�Z�]�j�y�a�g�_�g�b�y �i�j�b�[�j�_�`�g�h�c �a�h�g�u – �l�j�Z�^�b�p�b�h�g�g�Z�y �a�Z�^�Z�q�Z
�g�Z�r�_�]�h �d�h�e�e�_�d�l�b�\�Z. �D�Z�d �m�`�_ �h�l�f�_�q�Z�e�h�k�v �\�h �\�k�l�m�i�e�_�g�b�b, �f�u �i�j�b�g�b�f�Z�e�b �Z�d�l�b�\�g�h�_ �m�q�Z�k�l�b�_
�\ �q�Z�k�l�b �h�[�j�Z�[�h�l�d�b �b �b�g�l�_�j�i�j�_�l�Z�p�b�b �k�i�m�l�g�b�d�h�\�u�o �j�Z�^�b�h�e�h�d�Z�p�b�h�g�g�u�o �b�a�h�[�j�Z�`�_�g�b�c �\�h �\�j�_-
�f�y �i�j�h�\�_�^�_�g�b�y �h�i�_�j�Z�l�b�\�g�h�]�h �k�i�m�l�g�b�d�h�\�h�]�h �f�h�g�b�l�h�j�b�g�]�Z �\ �i�_�j�b�h�^ �k �b�x�g�y 2004 �i�h �g�h�y�[�j�v
2005�]�h�^�Z �\ �j�Z�c�h�g�_ �g�_�n�l�_�^�h�[�u�\�Z�x�s�_�c �i�e�Z�l�n�h�j�f�u �>-6 �g�Z �r�_�e�v�n�_ �D�Z�e�b�g�b�g�]�j�Z�^�k�d�h�c �h�[�e�Z�k-
�l�b (�f�_�k�l�h�j�h�`�^�_�g�b�_ �D�j�Z�\�p�h�\�k�d�h�_) �b �\�h �\�k�_�c �x�]�h-�\�h�k�l�h�q�g�h�c �q�Z�k�l�b �;�Z�e�l�b�c�k�d�h�]�h �f�h�j�y. �F�h-
�g�b�l�h�j�b�g�] �[�u�e �b�g�b�p�b�b�j�h�\�Z�g �H�H�H «�E�M�D�H�C�E-�D�Z�e�b�g�b�g�]�j�Z�^�f�h�j�g�_�n�l�v» �b �a�Z�d�e�x�q�Z�e�k�y �\ �_�`�_-
�^�g�_�\�g�h�f �i�j�b�_�f�_ �b �Z�g�Z�e�b�a�_ �j�Z�a�g�h�h�[�j�Z�a�g�h�c �k�i�m�l�g�b�d�h�\�h�c �b�g�n�h�j�f�Z�p�b�b �k �p�_�e�v�x �b�^�_�g�l�b�n�b�d�Z-
�p�b�b �b�k�l�h�q�g�b�d�h�\ �a�Z�]�j�y�a�g�_�g�b�y, �i�j�h�]�g�h�a�Z �^�j�_�c�n�Z �h�[�g�Z�j�m�`�_�g�g�u�o �g�_�n�l�y�g�u�o �i�y�l�_�g, �k�b�k�l�_�f�Z�l�b-
�a�Z�p�b�b �b �Z�j�o�b�\�Z�p�b�y �^�Z�g�g�u�o [1,2]. �G�Z�q�b�g�Z�y �k 2006 �]�h�^�Z �\ �l�_�q�_�g�b�_ �l�j�_�o �e�_�l�g�Z�r �d�h�e�e�_�d�l�b�\
�m�q�Z�k�l�\�h�\�Z�e �\ �i�j�h�\�_�^�_�g�b�b �h�i�_�j�Z�l�b�\�g�h�]�h �f�h�g�b�l�h�j�b�g�]�Z �k�h�k�l�h�y�g�b�y �b �a�Z�]�j�y�a�g�_�g�b�y �f�h�j�k�d�h�c
�k�j�_�^�u �j�h�k�k�b�c�k�d�h�]�h �k�_�d�l�h�j�Z �Q�_�j�g�h�]�h �b �:�a�h�\�k�d�h�]�h �f�h�j�_�c, �d�h�l�h�j�u�c �k 2003 �]�h�^�Z �h�k�m�s�_�k�l�\�e�y-
�_�l�k�y �k�h�l�j�m�^�g�b�d�Z�f�b �=�M �G�B�P «�I�e�Z�g�_�l�Z». �A�Z�^�Z�q�_�c �^�Z�g�g�h�]�h �f�h�g�b�l�h�j�b�g�]�Z �y�\�e�y�_�l�k�y: �h�i�_�j�Z-
�l�b�\�g�h�_ �d�Z�j�l�b�j�h�\�Z�g�b�_ �i�Z�j�Z�f�_�l�j�h�\ �k�h�k�l�h�y�g�b�y �b �a�Z�]�j�y�a�g�_�g�b�c (�[�_�j�_�]�h�\�u�o, �k�m�^�h�\�u�o �b �[�b�h�]�_�g-
�g�u�o) �\�h�^�g�h�c �k�j�_�^�u, �h�[�h�[�s�_�g�b�_ �i�h�e�m�q�_�g�g�u�o �j�_�a�m�e�v�l�Z�l�h�\ �_�`�_�^�_�d�Z�^�g�h �b�a�Z �f�_�k�y�p; �Z�g�Z�e�b�a
�f�_�l�_�h�j�h�e�h�]�b�q�_�k�d�h�c �h�[�k�l�Z�g�h�\�d�b �b �_�_ �\�e�b�y�g�b�y �g�Z �j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�_ �a�Z�]�j�y�a�g�_�g�b�c; �b�a�m�q�_�g�b�_
�a�Z�d�h�g�h�f�_�j�g�h�k�l�_�c �i�j�b�[�j�_�`�g�h�c �p�b�j�d�m�e�y�p�b�b �b �b�o �\�e�b�y�g�b�y �g�Z �j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�_ �a�Z�]�j�y�a�g�_�g�b�c;
�\�u�y�\�e�_�g�b�_ �j�Z�a�e�b�q�g�u�o �k�b�l�m�Z�p�b�c �j�Z�k�i�j�_�^�_�e�_�g�b�y �a�Z�]�j�y�a�g�_�g�b�c �\�i�j�b�[�j�_�`�g�u�o �\�h�^�Z�o [4,6]. 

�<
2009 - 2010 �]�h�^�m �f�h�g�b�l�h�j�b�g�] �Z�g�l�j�h�i�h�]�_�g�g�u�o �a�Z�]�j�y�a�g�_�g�b�c �i�j�h�\�h�^�b�e�k�y �m�`�_�g�Z �a�g�Z�q�b�l�_�e�v�g�h
�[�h�e�v�r�b�o �i�e�h�s�Z�^�y�o: �\ �k�n�_�j�m �g�Z�r�b�o �b�g�l�_�j�_�k�h�\ �[�u�e�b �\�d�e�x�q�_�g�u �i�h�e�g�h�k�l�v�x �Z�d�\�Z�l�h�j�b�b �Q�_�j-
�g�h�]�h, �;�Z�e�l�b�c�k�d�h�]�h �f�h�j�_�c, �b �^�h�[�Z�\�b�e�Z�k�v �_�s�_ �Z�d�\�Z�l�h�j�b�y �D�Z�k�i�b�c�k�d�h�]�h �f�h�j�y. �H�k�h�[�u�c �b�g�l�_�j�_�k
�i�j�_�^�k�l�Z�\�e�y�_�l �k�j�Z�\�g�_�g�b�_ �j�Z�g�_�_ �i�h�e�m�q�_�g�g�u�o �j�_�a�m�e�v�l�Z�l�h�\ �k �k�h�\�j�_�f�_�g�g�h�c �k�b�l�m�Z�p�b�_�c.
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�J�_�a�m�e�v�l�Z�l�u �f�h�g�b�l�h�j�b�g�]�Z �i�h�d�Z�a�u�\�Z�x�l, �q�l�h �\ �Q�_�j�g�h�f �f�h�j�_ �g�Z�b�[�h�e�_�_ �q�Z�k�l�h �g�_�k�Z�g�d-
�p�b�h�g�b�j�h�\�Z�g�g�u�c �k�[�j�h�k �k �k�m�^�h�\ �\�h�,̂ �k�h�^�_�j�`�Z�s�b�o �g�_�n�l�_�i�j�h�^�m�d�l�u, �i�j�h�b�k�o�h�^�b�l �\ �k�_�\�_�j�h-
�a�Z�i�Z�^�g�h�c �q�Z�k�l�b �f�h�j�y. �< �j�h�k�k�b�c�k�d�h�c �Z�d�\�Z�l�h�j�b�b �i�h-�i�j�_�`�g�_�f�m �g�Z�b�[�h�e�v�r�_�f�m �a�Z�]�j�y�a�g�_�g�b�x 
�i�h�^�\�_�j�]�Z�_�l�k�y �Z�d�\�Z�l�h�j�b�y �\ �j�Z�c�h�g�_ �i�h�j�l�Z �G�h�\�h�j�h�k�k�b�c�k�d. �< �l�h �`�_ �\�j�_�f�y, �a�Z�f�_�l�g�h �f�_�g�v�r�_ �g�_-
�a�Z�d�h�g�g�u�o �k�[�j�h�k�h�\ �k �k�m�^�h�\ �\�u�y�\�e�_�g�h �\ �D�_�j�q�_�g�k�d�h�f �i�j�h�e�b�\�_, �d �d�h�l�h�j�h�f�m �i�h�k�e�_ �Z�\�Z�j�b�b �l�Z�g-
�d�_�j�Z �\ �g�h�y�[�j�_ 2007 �]. �[�u�e�h �i�j�b�d�h�\�Z�g�h �i�j�b�k�l�Z�e�v�g�h�_ �\�g�b�f�Z�g�b�_ �h�[�s�_�k�l�\�_�g�g�h�k�l�b �b �d�h�g�l�j�h�e�b-
�j�m�x�s�b�o �h�j�]�Z�g�b�a�Z�p�b�c. �G�Z �j�b�k. 6 �i�j�_�^�k�l�Z�\�e�_�g�Z �h�[�h�[�s�_�g�g�Z�y �d�Z�j�l�Z-�k�o�_�f�Z �a�g�Z�q�b�l�_�e�v�g�u�o �g�_�n-
�l�y�g�u�o �a�Z�]�j�y�a�g�_�g�b�c �j�h�k�k�b�c�k�d�h�]�h �k�_�d�l�h�j�Z �Q�_�j�g�h�]�h �f�h�j�y, �k�h�k�l�Z�\�e�_�g�g�Z�y �g�Z �h�k�g�h�\�_ �^�_�r�b�n�j�b-
�j�h�\�Z�g�b�y �^�Z�g�g�u�o �k�i�m�l�g�b�d�h�\�h�c �j�Z�^�b�h�e�h�d�Z�p�b�b �\�u�k�h�d�h�]�h �j�Z�a�j�_�r�_�g�b�y, �i�h�e�m�q�_�g�g�u�o �\ 2006 – 
�Z�\�]�m�k�l 2010 �]�]. �A�Z �i�y�l�v �e�_�l �k�i�m�l�g�b�d�h�\�u�o �g�Z�[�e�x�^�_�g�b�c �\ �j�h�k�k�b�c�k�d�h�f �k�_�d�l�h�j�_ �Q�_�j�g�h�f�h�j�k�d�h-
�]�h �[�Z�k�k�_�c�g�Z �\�u�y�\�e�_�g�h �[�h�e�_�_ 300  �k�e�m�q�Z�_�\ �a�Z�]�j�y�a�g�_�g�b�c �f�h�j�k�d�h�c �i�h�\�_�j�o�g�h�k�l�b �g�_�n�l�_�i�j�h�^�m�d-
�l�Z�f�b �\ �j�_�a�m�e�v�l�Z�l�_ �k�m�^�h�\�u�o �k�[�j�h�k�h�\ (�b�a �g�b�o �h�d�h�e�h 70 �\ 2009 – �Z�\�]�m�k�l 2010 �].�].). �B�g�^�b�\�b�^�m-
�Z�e�v�g�Z�y �i�e�h�s�Z�^�v �i�y�l�_�g �\�Z�j�v�b�j�h�\�Z�e�Z�k�v �\ �i�j�_�^�_�e�Z�o �h�l 0,1 �^�h 30 �d�f2. �K�h�\�h�d�m�i�g�Z�y �i�e�h�s�Z�^�v �a�Z-
�]�j�y�a�g�_�g�b�c, �k�h�^�_�j�`�Z�s�b�o �g�_�n�l�_�i�j�h�^�m�d�l�u, �k�h�k�l�Z�\�b�e�Z �[�h�e�_�_ 800 �d�f2. �K�b�k�l�_�f�Z�l�b�a�Z�p�b�y �k�i�m�l-
�g�b�d�h�\�u�o �^�Z�g�g�u�o �i�h �a�Z�]�j�y�a�g�_�g�b�x �k�_�\�_�j�h-�\�h�k�l�h�q�g�h�c �q�Z�k�l�b �Q�_�j�g�h�]�h �f�h�j�y �g�_�n�l�_�i�j�h�^�m�d�l�Z�f�b, 
�k�[�j�h�r�_�g�g�u�f�b �k �i�j�h�o�h�^�y�s�b�o �k�m�^�h�\, �i�h�a�\�h�e�b�e�Z �\�u�y�\�b�l�v �j�Z�c�h�g�u �g�Z�b�[�h�e�_�_ �q�Z�k�l�h�]�h �k�[�j�h�k�Z 
�\�^�h�e�v �k�m�^�h�o�h�^�g�u�o �l�j�Z�k�k �\ �i. �G�h�\�h�j�h�k�k�b�c�k�d �b �i. �L�m�Z�i�k�_, �Z �l�Z�d�`�_ �g�Z �i�h�^�o�h�^�_ �d �g�_�n�l�y�g�h�f�m 
�l�_�j�f�b�g�Z�e�m �f�u�k �@�_�e�_�a�g�u�c �J�h�] �b �\ �j�Z�c�h�g�_ �D�_�j�q�_�g�k�d�h�]�h �i�j�h�e�b�\�Z. 

 

 
 

�J�b�k. 6. �H�[�h�[�s�_�g�g�Z�y �d�Z�j�l�Z-�k�o�_�f�Z �a�g�Z�q�b�l�_�e�v�g�u�o �g�_�n�l�y�g�u�o �a�Z�]�j�y�a�g�_�g�b�c �j�h�k�k�b�c�k�d�h�]�h �k�_�d�l�h�j�Z �Q�_�j�g�h�]�h �f�h�j�y, 
�k�h�k�l�Z�\�e�_�g�g�Z�y �g�Z �h�k�g�h�\�_ �^�_�r�b�n�j�b�j�h�\�Z�g�b�y �^�Z�g�g�u�o �k�i�m�l�g�b�d�h�\�h�c �j�Z�^�b�h�e�h�d�Z�p�b�b �\�u�k�h�d�h�]�h �j�Z�a�j�_�r�_�g�b�y,  

�i�h�e�m�q�_�g�g�u�o �\ 2006 – 2010  �]�]. 
 

�< �D�Z�k�i�b�c�k�d�h�f �f�h�j�_ �h�k�g�h�\�g�u�f �b�k�l�h�q�g�b�d�h�f �a�Z�]�j�y�a�g�_�g�b�c �y�\�e�y�x�l�k�y �g�_�n�l�_�^�h�[�u�\�Z�x�s�b�_ 
�i�e�Z�l�n�h�j�f�u �\ �j�Z�c�h�g�_ �G�_�n�l�y�g�u�o �D�Z�f�g�_�c, �q�l�h �k�\�y�a�Z�g�h �d�Z�d �k �l�_�o�g�b�q�_�k�d�b�f �k�l�Z�j�_�g�b�_�f �h�[�h�j�m�^�h-
�\�Z�g�b�y, �l�Z�d �b �k �_�k�l�_�k�l�\�_�g�g�u�f �i�j�h�k�Z�q�b�\�Z�g�b�_�f �k�h �^�g�Z �b �\�u�g�h�k�h�f �g�Z �i�h�\�_�j�o�g�h�k�l�v �g�_�n�l�b. �G�Z 
�\�k�_�o �[�_�a �b�k�d�e�x�q�_�g�b�y �J�E�B �b�^�_�g�l�b�n�b�p�b�j�m�x�l�k�y �g�_�n�l�y�g�u�_ �i�y�l�g�Z. �< �h�l�e�b�q�b�_ �h�l �k�b�l�m�Z�p�b�b  
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�\ �Q�_�j�g�h�f �b, �h�k�h�[�_�g�g�h �\ �;�Z�e�l�b�c�k�d�h�f �f�h�j�_, �g�_�k�Z�g�d�p�b�h�g�b�j�h�\�Z�g�g�u�c �k�[�j�h�k �g�_�n�l�_�i�j�h�^�m�d�l�h�\ �k 
�k�m�^�h�\ �g�Z �D�Z�k�i�b�b �k �d�Z�`�^�u�f �]�h�^�h�f �m�\�_�e�b�q�b�\�Z�_�l�k�y. �?�`�_�^�g�_�\�g�h �\ �\�h�^�m �i�h�i�Z�^�Z�_�l �g�_�k�d�h�e�v�d�h �k�h�l 
�l�h�g�g �g�_�n�l�b. �>�Z�g�g�u�_, �i�h�e�m�q�_�g�g�u�_ �\�h �\�j�_�f�y �f�h�g�b�l�h�j�b�g�]�Z �\ 2009-2010 �].�], �k�j�Z�\�g�b�\�Z�e�b�k�v �k �Z�j-
�o�b�\�g�u�f�b �^�Z�g�g�u�f�b �a�Z 2003, 2006 �b 2007 �].�]. �G�Z �i�j�b�f�_�j�_ �a�Z�]�j�y�a�g�_�g�b�c �\ �j�Z�c�h�g�_ �G�_�n�l�y�g�u�o 
�D�Z�f�g�_�c �j�Z�k�k�f�Z�l�j�b�\�Z�e�h�k�v �\�e�b�y�g�b�_ �\�_�l�j�Z �b �l�_�q�_�g�b�c �g�Z �j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�_ �g�_�n�l�y�g�h�]�h �i�y�l�g�Z,  
�Z �l�Z�d�`�_ �\�e�b�y�g�b�_ �\�_�l�j�Z �g�Z �n�h�j�f�b�j�h�\�Z�g�b�_ �j�Z�^�b�h�e�h�d�Z�p�b�h�g�g�u�o �h�[�j�Z�a�h�\ �g�_�n�l�y�g�u�o �a�Z�]�j�y�a�g�_�g�b�c. 
�G�Z �j�b�k. 7 �i�j�_�^�k�l�Z�\�e�_�g�u �n�j�Z�]�f�_�g�l�u �k�i�m�l�g�b�d�h�\�u�o �b�a�h�[�j�Z�`�_�g�b�c, �i�h�e�m�q�_�g�g�u�_ �\ �j�Z�c�h�g�_ �G�_�n-
�l�y�g�u�o �D�Z�f�g�_�c �i�j�b �j�Z�a�g�u�o �f�_�l�_�h�j�h�e�h�]�b�q�_�k�d�b�o �m�k�e�h�\�b�y�o. �I�j�b �k�b�e�v�g�u�o �\�_�l�j�Z�o �g�_�n�l�y�g�u�_ �a�Z-
�]�j�y�a�g�_�g�b�y �g�Z �J�E�B �g�_ �i�j�h�y�\�e�y�x�l�k�y (�j�b�k.7�]). �G�Z �h�i�l�b�q�_�k�d�b�o �b�a�h�[�j�Z�`�_�g�b�y�o �g�_�n�l�y�g�Z�y �i�e�_�g�d�Z 
�e�m�q�r�_ �\�k�_�]�h �b�^�_�g�l�b�n�b�p�b�j�m�_�l�k�y �\ �a�h�g�_ �k�h�e�g�_�q�g�h�]�h �[�e�b�d�Z (�j�b�k.7�Z). 

 

 

 
�J�b�k. 7. �A�Z�]�j�y�a�g�_�g�b�y �Z�d�\�Z�l�h�j�b�b �g�_�n�l�y�g�u�o �i�e�Z�l�n�h�j�f �\ �j�Z�c�h�g�_ �G�_�n�l�y�g�u�o �d�Z�f�g�_�c, �i�j�h�y�\�e�y�x�s�b�_�k�y �g�Z �J�E�B 

�i�j�b �j�Z�a�e�b�q�g�u�o �f�_�l�_�h�j�h�e�h�]�b�q�_�k�d�b�o �m�k�e�h�\�b�y�o: 
�Z) �<�_�l�_�j �k�_�\�_�j�g�u�c 8 �f /�k. �N�j�Z�]�f�_�g�lLandsat 5 TM �b�a�h�[�j�Z�`�_�g�b�y, �i�h�e�m�q�_�g�g�h�]�h �\ �a�h�g�_ �k�h�e�g�_�q�g�h�]�h �[�e�b�d�Z 

30.05.2009 �\ 07:07 UTC. �D�h�f�i�h�a�b�l 7, 4 �b 2 �d�Z�g�Z�e�h�\.  �J�Z�a�j�_�r�_�g�b�_ 30 �f . (http://glovis.usgs.gov/) 
�[) �<�_�l�_�j �k�_�\�_�j�g�u�c 5�f /�k �k �i�_�j�_�o�h�^�h�f �g�Z �x�`�g�u�c. �N�j�Z�]�f�_�g�l �J�E�B Envisat ASAR WSM HH, �i�h�e�m�q�_�g�g�h�]�h 

31.05.09 �\ 18:20 UTC �k �j�Z�a�j�_�r�_�g�b�_�f 75 �f . (© ESA) 
�\) �M�f�_�j�_�g�g�u�c �x�]�h-�\�h�k�l�h�q�g�u�c �\�_�l�_�j 4 �f /�k. �N�j�Z�]�f�_�g�l �J�E�B Envisat ASAR WSM HH, �i�h�e�m�q�_�g�g�h�]�h 28.07.10 �\ 

18:26 UTC �k �j�Z�a�j�_�r�_�g�b�_�f 75 �f . (© ESA) 
�]) �K�b�e�v�g�u�c �k�_�\�_�j�g�u�c �\�_�l�_�j 12 �f /�k.  �N�j�Z�]�f�_�g�l �J�E�B Envisat ASAR WSM HH, �i�h�e�m�q�_�g�g�h�]�h 19.06.09 �\ 18:23 

UTC �k �j�Z�a�j�_�r�_�g�b�_�f 75 �f . (© ESA) 
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 �< �;�Z�e�l�b�c�k�d�h�f �f�h�j�_ �k�b�l�m�Z�p�b�y �\ �i�h�k�e�_�^�g�b�_ �]�h�^�u �a�g�Z�q�b�l�_�e�v�g�h �m�e�m�q�r�b�e�Z�k�v. �W�l�h �y�\-
�e�y�_�l�k�y �k�e�_�^�k�l�\�b�_�f �m�k�b�e�_�g�g�h�]�h �d�h�g�l�j�h�e�y �j�Z�a�e�b�q�g�u�o �h�j�]�Z�g�b�a�Z�p�b�c �k�l�j�Z�g �j�_�]�b�h�g�Z �a�Z �w�d�h�e�h-
�]�b�q�_�k�d�b�f �k�h�k�l�h�y�g�b�_�f �\�h�.̂ �H�k�g�h�\�g�u�_ �b�k�l�h�q�g�b�d�b �a�Z�]�j�y�a�g�_�g�b�c �h�k�l�Z�x�l�k�y �i�j�_�`�g�b�f�b: �g�_�k�Z�g�d-
�p�b�h�g�b�j�h�\�Z�g�g�u�c �k�[�j�h�k �k �k�m�^�h�\ �g�_�n�l�_�i�j�h�^�m�d�l�h�\ �b �\�u�g�h�k �a�Z�]�j�y�a�g�_�g�g�u�o �\�h� ̂�j�_�d�Z�f�b �b �b�a �D�Z-
�e�b�g�b�g�]�j�Z�^�k�d�h�]�h �h�[�\�h�^�g�h�]�h �d�Z�g�Z�e�Z.  �K�[�j�h�k �k �k�m�^�h�\ �l�j�Z�^�b�p�b�h�g�g�h �h�k�m�s�_�k�l�\�e�y�_�l�k�y �g�Z �y�d�h�j-
�g�h�c �k�l�h�y�g�d�_ �\ �j�Z�c�h�g�_ �;�Z�e�l�b�c�k�d�Z, �g�Z �h�k�g�h�\�g�u�o �k�m�^�h�o�h�^�g�u�o �l�j�Z�k�k�Z�o �\�^�h�e�v �h. �=�h�l�e�Z�g�^�Z, �k�_-
�\�_�j�g�_�_ �=�^�Z�g�v�k�d�h�]�h �a�Z�e�b�\�Z �b �g�Z �i�h�^�o�h�^�Z�o �d �d�j�m�i�g�u�f �i�h�j�l�Z�f �D�e�Z�c�i�_�^�Z, �E�b�_�i�Z�y, �<�_�g�l�k�i�b�e�k 
�b �=�^�Z�g�v�k�d. �<�k�_�]�h �a�Z �i�_�j�b�h�^ �i�j�h�\�_�^�_�g�b�y �f�h�g�b�l�h�j�b�g�]�Z �\ 2009 – �Z�\�]�m�k�l 2010 �].�]. �\�u�y�\�e�_�g�h 79 
�i�y�l�_�g �g�_�n�l�y�g�u�o �a�Z�]�j�y�a�g�_�g�b�c, �b�a �g�b�o 47 �\ �l�_�q�_�g�b�_ 2009 �]. �b 32 – �\�i�_�j�b�h�^ �y�g�\�Z�j�v-�Z�\�]�m�k�l 
2010 �]. �G�Z �j�b�k. 8 �i�j�_�^�k�l�Z�\�e�_�g�u 2 �d�Z�j�l�u �k�o�_�f�u: �g�Z �e�_�\�h�c – �a�Z�]�j�y�a�g�_�g�b�y, �\�u�y�\�e�_�g�g�u�_ �a�Z 18 
�f�_�k�y�p�_�\ �\ 2004-2005 �]�h�^�Z�o, �g�Z �i�j�Z�\�h�c – �k �y�g�\�Z�j�y 2009 �i�h �Z�\�]�m�k�l 2010 �]�h�^�Z. 
 

 
�J�b�k. 8. �H�[�h�[�s�_�g�g�u�_ �d�Z�j�l�u-�k�o�_�f�u �\�k�_�o �g�_�n�l�y�g�u�o �i�y�l�_�g, �h�[�g�Z�j�m�`�_�g�g�u�o �\ �j�_�a�m�e�v�l�Z�l�_ �Z�g�Z�e�b�a�Z �J�E�B: �Z) �k 

�b�x�g�y 2004 �]. �i�h �g�h�y�[�j�v 2005 �]. [1]; �[) �k �y�g�\�Z�j�y 2009 �i�h �Z�\�]�m�k�l 2010. �D�j�m�`�h�q�d�b – 2009 �]., �d�\�Z�^�j�Z�l�b�d�b – 2010. 
�A�_�e�_�g�u�c �d�\�Z�^�j�Z�l�b�d – �g�_�n�l�_�^�h�[�u�\�Z�x�s�Z�y �i�e�Z�l�n�h�j�f�Z �>-6 

 
 

�F�h�g�b�l�h�j�b�g�] �e�_�^�y�g�h�]�h �i�h�d�j�h�\�Z 
 

�K�i�m�l�g�b�d�h�\�u�c �f�h�g�b�l�h�j�b�g�] �e�_�^�h�\�h�]�h �i�h�d�j�h�\�Z �i�j�h�\�h�^�b�e�k�y �a�b�f�h�c 2009 – 2010 �]. �\ �;�Z�e-
�l�b�c�k�d�h�f, �:�a�h�\�k�d�h�f �f�h�j�y�o �b �\ �k�_�\�_�j�g�h�c �q�Z�k�l�b �D�Z�k�i�b�c�k�d�h�]�h �f�h�j�y. �A�b�f�Z �[�u�e�Z �g�_�h�[�u�q�Z�c�g�h �o�h-
�e�h�^�g�h�c �b �j�Z�g�g�_�c, �e�_�^ �\�k�l�Z�e �h�q�_�g�v �j�Z�g�h. �M�`�_ �\ �d�h�g�p�_ �^�_�d�Z�[�j�y 2009 �].  �a�Z�f�_�j�a�e�b �i�j�Z�d�l�b�q�_�k�d�b 
�\�k�_ �a�Z�e�b�\�u �;�Z�e�l�b�c�k�d�h�]�h �f�h�j�y, �\ �n�_�\�j�Z�e�_ �\�h�a�g�b�d�e�b �k�_�j�v�_�a�g�u�_ �i�j�h�[�e�_�f�u �k �k�m�^�h�o�h�^�k�l�\�h�f  
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�\ �w�l�b�o �j�Z�c�h�g�Z�o. �I�Z�j�h�f�g�h�_ �k�h�h�[�s�_�g�b�_ �f�_�`�^�m �R�\�_�p�b�_�c, �N�b�g�e�y�g�^�b�_�c �b �W�k�l�h�g�b�_�c �[�u�e�h �g�Z-
�j�m�r�_�g�h. �E�_�^ �^�_�j�`�Z�e�k�y �\ �a�Z�e�b�\�Z�o (�J�b�`�k�d�h�f, �D�m�j�r�k�d�h�f, �D�Z�e�b�g�b�g�]�j�Z�^�k�d�h�f) �^�h �d�h�g�p�Z �Z�i�j�_�e�y 
2010 �]., �Z �k�_�\�_�j�g�h�c �q�Z�k�l�b �;�h�l�g�b�q�_�k�d�h�]�h �a�Z�e�b�\�Z �k�h�o�j�Z�g�y�e�k�y �^�h �^�\�Z�^�p�Z�l�u�o �q�b�k�_�e �f�Z�y. 

 

 
�J�b�k. 9. �E�_�^�h�\�Z�y �h�[�k�l�Z�g�h�\�d�Z �\ �j�Z�c�h�g�_ �e�_�^�h�k�l�h�c�d�h�c �g�_�n�l�_�^�h�[�u�\�Z�x�s�_�c �i�e�Z�l�n�h�j�f�u �>-6 09.02.2010. 

�Z) �N�j�Z�]�f�_�g�l �J�E�B ASAR Envisat WSM HH, �i�h�e�m�q�_�g�g�h�]�h 09.02.2010 �\ 08:54 UTC �k �j�Z�a�j�_�r�_�g�b�_�f 75 �f  (© ESA). 
�A�\�_�a�^�h�q�d�h�c �h�l�f�_�q�_�g�Z �i�e�Z�l�n�h�j�f�Z �>-6. 

�[) �D�Z�j�l�Z �e�_�^�h�\�h�]�h �i�h�d�j�h�\�Z �x�]�h-�\�h�k�l�h�q�g�h�c �q�Z�k�l�b �;�Z�e�l�b�c�k�d�h�]�h �f�h�j�y �a�Z �^�Z�g�g�h�_ �q�b�k�e�h (http://www.smhi.se) 
 

�<�i�_�j�\�u�_ �e�_�^�h�k�l�h�c�d�Z�y �g�_�n�l�_�^�h�[�u�\�Z�x�s�Z�y �i�e�Z�l�n�h�j�f�Z �>-6, �j�Z�k�i�h�e�h�`�_�g�g�Z�y �\ �x�]�h-
�\�h�k�l�h�q�g�h�c �q�Z�k�l�b �;�Z�e�l�b�c�k�d�h�]�h �f�h�j�y, �h�d�Z�a�Z�e�Z�k�v �\�h �e�v�^�Z�o, �q�l�h �g�b �j�Z�a�m �g�_ �g�Z�[�e�x�^�Z�e�h�k�v �\�h 
�\�j�_�f�y �i�j�h�\�_�^�_�g�b�y �g�Z�f�b �h�i�b�k�Z�g�g�h�]�h �\�u�r�_ �f�h�g�b�l�h�j�b�g�]�Z �\ 2004-2005 �]�h�^�m. �H�i�j�_�^�_�e�_�g�g�u�_ 
�i�h �J�E�B �]�j�Z�g�b�p�u �e�v�^�h�\ �b �_�]�h �d�e�Z�k�k�b�n�b�d�Z�p�b�y �k�j�Z�\�g�b�\�Z�e�b�k�v �k �e�_�^�h�\�u�f�b �d�Z�j�l�Z�f�b, �\�u�k�l�Z�\-
�e�y�_�f�u�f�b �R�\�_�^�k�d�b�f �f�_�l�_�h�j�h�e�h�]�b�q�_�k�d�b�f �b �]�b�^�j�h�e�h�]�b�q�_�k�d�b�f �b�g�k�l�b�l�m�l�h�f (SMHI)  �g�Z �k�Z�c�l�_ 
http://www.smhi.se/oceanografi/iceservice/is_prod_en.php. �W�l�h �^�Z�e�h �g�Z�f �\�h�a�f�h�`�g�h�k�l�v �i�j�h-
�^�\�b�g�m�l�v�k�y �\ �\�h�i�j�h�k�_ �d�e�Z�k�k�b�n�b�d�Z�p�b�b �e�v�^�h�\ �g�Z �J�E�B. �G�Z �j�b�k. 9 �i�j�b�\�_�^�_�g�u �J�E�B (�Z) �b  �d�Z�j�l�Z 
�e�_�^�h�\�h�]�h �i�h�d�j�h�\�Z (�[) �a�Z 9 �n�_�\�j�Z�e�y 2010 �]. �O�h�j�h�r�h �\�b�^�_�g �e�_�^ �\�h�d�j�m�] �i�e�Z�l�n�h�j�f�u �>-6.  

 

 
 

�J�b�k. 10. �<�u�g�h�k �e�v�^�Z �<�b�k�e�h�c. �N�j�Z�]�f�_�g�l  ASAR Envisat WSM HH, �i�h�e�m�q�_�g�g�h�]�h 27.01.2010 �\ 09:05 UTC  
�k �j�Z�a�j�_�r�_�g�b�_�f 75 �f . (© ESA) 
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�;�e�Z�]�h�^�Z�j�y �g�Z�e�b�q�b�x �e�_�^�h�\�h�]�h �i�h�d�j�h�\�Z �m�^�Z�e�h�k�v �i�j�h�g�Z�[�e�x�^�Z�l�v �l�j�b �b�g�l�_�j�_�k�g�u�o �y�\�e�_-
�g�b�y: �\�b�o�j�_�\�u�_ �k�l�j�m�d�l�m�j�u, �i�j�h�y�\�e�y�x�s�b�_�k�y �a�Z �k�q�_�l �e�v�^�Z (�j�b�k. 5�]), �\�u�g�h�k �e�v�^�Z �k �i�j�_�k�g�u�f�b 
�\�h�^�Z�f�b �b�a �<�b�k�e�u �b �>�Z�m�]�Z�\�u (�j�b�k. 10), �Z �l�Z�d�`�_ �y�j�d�h �[�_�e�u�_ �d�h�j�Z�[�_�e�v�g�u�_ �k�e�_�^�u, �d�h�l�h�j�u�_ 
�q�_�l�d�h �i�j�h�q�_�j�q�b�\�Z�x�l �i�h�\�_�j�o �e�_�^�y�g�h�]�h �i�h�d�j�h�\�Z �k�m�^�h�\�u�_ �l�j�Z�k�k�u �^�Z�`�_ �f�_�`�^�m �g�_�[�h�e�v�r�b�f�b 
�g�Z�k�_�e�_�g�g�u�f�b �i�m�g�d�l�Z�f�b (�j�b�k. 11).   

 

 
�J�b�k. 11. �D�h�j�Z�[�_�e�v�g�u�_ �k�e�_�^�u �\�h �e�v�^�Z�o �\ �N�b�g�k�d�h�f �a�Z�e�b�\�_. �N�j�Z�]�f�_�g�l �J�E�B ASAR Envisat WSM HH, �i�h�e�m�q�_�g�g�h�]�h 

17.02.2010 �\ 19:31 UTC �k �j�Z�a�j�_�r�_�g�b�_�f 75 �f . (© ESA) 
 

 
�A�Z�d�e�x�q�_�g�b�_ 

 
�I�j�b �i�j�h�\�_�^�_�g�b�b �_�`�_�^�g�_�\�g�h�]�h �h�i�_�j�Z�l�b�\�g�h�]�h �k�i�m�l�g�b�d�h�\�h�]�h �f�h�g�b�l�h�j�b�g�]�Z, �d�h�l�h�j�u�c 

�i�j�h�\�h�^�b�l�k�y �g�Z�^ �Z�d�\�Z�l�h�j�b�y�f�b �Q�_�j�g�h�]�h, �;�Z�e�l�b�c�k�d�h�]�h �b �D�Z�k�i�b�c�k�d�h�]�h �f�h�j�_�c �g�Z�q�b�g�Z�y �k 2009 
�]�h�^�Z, �i�h�e�m�q�_�g�h �h�]�j�h�f�g�h�_ �d�h�e�b�q�_�k�l�\�h �k�i�m�l�g�b�d�h�\�h�c �b�g�n�h�j�f�Z�p�b�b. �L�h�e�v�d�h �j�Z�^�b�h�e�h�d�Z�p�b�h�g-
�g�u�o �^�Z�g�g�u�o �\�u�k�h�d�h�]�h �j�Z�a�j�_�r�_�g�b�y ASAR Envisat �b SAR ERS-2 �^�h �Z�\�]�m�k�l�Z 2010 �]�h�^�Z �i�h�e�m-
�q�_�g�h 1717 �b�a�h�[�j�Z�`�_�g�b�c (!). �I�j�Z�d�l�b�q�_�k�d�b �d�h �\�k�_�f �b�a �g�b�o �[�u�e�Z �i�h�^�h�[�j�Z�g�Z �d�h�f�i�e�_�f�_�g�l�Z�j�g�Z�y 
�b�g�n�h�j�f�Z�p�b�y: �^�Z�g�g�u�_ �h�i�l�b�q�_�k�d�b�o �b �B�D �k�_�g�k�h�j�h�\ �b �^�Z�g�g�u�_ �f�_�l�_�h�k�l�Z�g�p�b�c. �H�]�j�h�f�g�u�c �f�Z�k-
�k�b�\ �^�Z�g�g�u�o �l�j�_�[�m�_�l �l�s�Z�l�_�e�v�g�h�c �k�h�\�f�_�k�l�g�h�c �h�[�j�Z�[�h�l�d�b �b �h�k�f�u�k�e�_�g�b�y.  �I�j�_�^�\�Z�j�b�l�_�e�v�g�u�c 
�Z�g�Z�e�b�a �i�h�a�\�h�e�b�e �m�`�_ �g�Z �g�Z�k�l�h�y�s�_�f �w�l�Z�i�_ �\�u�y�\�b�l�v �b �^�_�l�Z�e�v�g�h �b�a�m�q�b�l�v �\�g�m�l�j�_�g�g�b�_ �\�h�e�g�u  
�\ �[�_�k�i�j�b�e�b�\�g�u�o �f�h�j�y�o, �h�i�j�_�^�_�e�b�l�v �j�Z�c�h�g�u �b�o �g�Z�b�[�h�e�_�_ �q�Z�k�l�u�o �i�h�\�_�j�o�g�h�k�l�g�u�o �i�j�h�y�\�e�_-
�g�b�c, �\�u�k�d�Z�a�Z�l�v �i�j�_�^�i�h�e�h�`�_�g�b�y �h�[ �b�k�l�h�q�g�b�d�Z�o �b�o �]�_�g�_�j�Z�p�b�b. �<�l�h�j�Z�y �\�Z�`�g�Z�y �a�Z�^�Z�q�Z, �d�h�l�h-
�j�Z�y �j�_�r�Z�e�Z�k�v �g�Z �h�k�g�h�\�_ �^�Z�g�g�u�o �k�i�m�l�g�b�d�h�\�h�]�h �f�h�g�b�l�h�j�b�g�]�Z, �w�l�h �b�k�k�e�_�^�h�\�Z�g�b�_ �f�_�e�d�h�f�Z�k-
�r�l�Z�[�g�u�o �\�b�o�j�_�\�u�o �k�l�j�m�d�l�m�j �b �b�o �l�h�g�d�h�c �i�j�h�k�l�j�Z�g�k�l�\�_�g�g�h�c �k�l�j�m�d�l�m�j�u �a�Z �k�q�_�l �k�e�b�d�h�\�h�]�h 
�f�_�o�Z�g�b�a�f�Z �i�j�h�y�\�e�_�g�b�y �g�Z �J�E�B. �L�j�_�l�v�y, �l�j�Z�^�b�p�b�h�g�g�Z�y �a�Z�^�Z�q�Z, �w�l�h �\�u�y�\�e�_�g�b�_ �Z�g�l�j�h�i�h�]�_�g-
�g�u�o �a�Z�]�j�y�a�g�_�g�b�c �f�h�j�k�d�h�c �i�h�\�_�j�o�g�h�k�l�b �b �k�j�Z�\�g�_�g�b�_ �k�h�\�j�_�f�_�g�g�h�]�h �k�h�k�l�h�y�g�b�y �k �i�j�_�^�u�^�m-
�s�b�f�b �]�h�^�Z�f�b. �<�i�_�j�\�u�_, �g�Z�r�b�f �d�h�e�e�_�d�l�b�\�h�f �g�Z�q�Z�l�Z �j�Z�[�h�l�Z �i�h �f�h�g�b�l�h�j�b�g�]�m �e�_�^�h�\�h�]�h �i�h-
�d�j�h�\�Z �\ �;�Z�e�l�b�c�k�d�h�f, �:�a�h�\�k�d�h�f �f�h�j�y�o �b �\ �k�_�\�_�j�g�h�c �q�Z�k�l�b �D�Z�k�i�b�c�k�d�h�]�h �f�h�j�y.  
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The results of daily satellite monitoring of the Black, Baltic and Caspian Seas being conducted by the Space Radar 
Laboratory of IKI RAS since beginning of 2009 are presented. Monitoring is based on analysis of medium (75 m) 
and high (12.5 m) spatial resolution synthetic aperture radar (SAR) images obtained from Envisat and ERS-2 satel-
lites within the framework of several scientific ESA projects. The paper contains a short description of the data ob-
tained and some examples of the most interesting manifestations in SAR images of dynamical, hydrometeorological 
and anthropogenic processes and phenomena. Generalized results of satellite observations in the key monitoring 
areas are provided. Among them there are monitoring of sea surface oil pollution; investigation of small-scale vor-
tical structures; study of internal waves in the non-tidal seas; observations of ice conditions and sea ice dynamics. 

Keywords: satellite monitoring, radar probing of the sea surface, the Black Sea, the Baltic Sea, the Caspian Sea, oil 
pollution, small-scale eddies, internal waves, ice conditions. 


