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�>�Z�_�l�k�y �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z �^�_�c�k�l�\�m�x�s�_�c �k�b�k�l�_�f�u �d�h�k�f�b�q�_�k�d�h�]�h �f�h�g�b�l�h�j�b�g�]�Z �Q�K �\ �D�Z�a�Z�o�k�l�Z�g�_, �\�d�e�x�q�Z�x�s�_�c 
�f�h�g�b�l�h�j�b�g�]�b �k�o�h�^�Z �k�g�_�`�g�h�]�h �b �e�_�^�y�g�h�]�h �i�h�d�j�h�\�Z, �i�j�h�o�h�`�^�_�g�b�y �i�Z�\�h�^�d�h�\�u�o �\�h� ̂�b �g�Z�\�h�^�g�_�g�b�c, �i�h�`�Z�j�h�\. �I�j�b-
�\�h�^�b�l�k�y �h�i�b�k�Z�g�b�_ �]�_�h�i�h�j�l�Z�e�Z �d�h�k�f�b�q�_�k�d�h�]�h �f�h�g�b�l�h�j�b�g�]�Z �Q�K, �_�]�h �k�l�j�m�d�l�m�j�u, �l�_�o�g�h�e�h�]�b�b �h�[�g�h�\�e�_�g�b�y �\�u�k�l�Z�\-
�e�y�_�f�u�o �g�Z �]�_�h�i�h�j�l�Z�e �j�_�a�m�e�v�l�Z�l�h�\ �f�h�g�b�l�h�j�b�g�]�Z �b �f�_�l�_�h�^�Z�g�g�u�o (�i�h�e�y �\�_�l�j�Z), �j�Z�g�`�b�j�h�\�Z�g�b�y �h�q�Z�]�h�\ �i�h�`�Z�j�h�\ �i�h 
�k�l�_�i�_�g�b �i�h�l�_�g�p�b�Z�e�v�g�h�c �h�i�Z�k�g�h�k�l�b. �J�Z�k�k�f�h�l�j�_�g�u �\�h�a�f�h�`�g�h�k�l�b �b�k�i�h�e�v�a�h�\�Z�g�b�y �n�h�j�f�Z�l�Z �=�_�h pdf �i�j�b �i�_�j�_�^�Z�q�_ 
�j�_�a�m�e�v�l�Z�l�h�\ �d�h�k�f�b�q�_�k�d�h�]�h �f�h�g�b�l�h�j�b�g�]�Z �Q�K  �i�h�e�v�a�h�\�Z�l�_�e�y�f. �M�d�Z�a�Z�g�u �h�k�g�h�\�g�u�_ �g�Z�i�j�Z�\�e�_�g�b�y �j�Z�a�\�b�l�b�y �d�h�k�f�b-
�q�_�k�d�h�]�h �f�h�g�b�l�h�j�b�g�]�Z �Q�K �\ �[�e�b�`�Z�c�r�_�f �[�m�^�m�s�_�f.

�D�e�x�q�_�\�u�_ �k�e�h�\�Z: �^�b�k�l�Z�g�p�b�h�g�g�h�_ �a�h�g�^�b�j�h�\�Z�g�b�_, �d�h�k�f�b�q�_�k�d�b�c �f�h�g�b�l�h�j�b�g�], �q�j�_�a�\�u�q�Z�c�g�u�_ �k�b�l�m�Z�p�b�b, �h�q�Z�]�b 
�i�h�`�Z�j�h�\, �i�h�k�l�j�Z�^�Z�\�r�b�_ �h�l �i�h�`�Z�j�h�\ �i�e�h�s�Z�^�b, �a�h�g�u �a�Z�l�h�i�e�_�g�b�y, �]�_�h�i�h�j�l�Z�e, �n�h�j�f�Z�l �=�_�h ! pdf, �i�h�e�y �\�_�l�j�Z.

�<�\�_�^�_�g�b�_

�< �D�Z�a�Z�o�k�l�Z�g�_ �j�_�a�m�e�v�l�Z�l�u �d�h�k�f�b�q�_�k�d�h�]�h �f�h�g�b�l�h�j�b�g�]�Z �Q�K �^�h�k�l�Z�l�h�q�g�h �r�b�j�h�d�h �b�k�i�h�e�v-

�a�m�x�l�k�y �\ �i�j�Z�d�l�b�q�_�k�d�h�c �^�_�y�l�_�e�v�g�h�k�l�b �h�j�]�Z�g�h�\ �Q�K. �G�Z�b�[�h�e�_�_ �\�h�k�l�j�_�[�h�\�Z�g�u �^�Z�g�g�u�_ �h�i�_�j�Z-

�l�b�\�g�h�]�h �d�h�k�f�b�q�_�k�d�h�]�h �f�h�g�b�l�h�j�b�g�]�Z �i�h�`�Z�j�h�\, �d�h�l�h�j�u�f �m�`�_ �h�o�\�Z�q�_�g�u �i�j�Z�d�l�b�q�_�k�d�b 12 �h�[-

�e�Z�k�l�_�c �b�a 14. �W�l�b �^�Z�g�g�u�_ �Z�d�l�b�\�g�h �b�k�i�h�e�v�a�m�x�l�k�y �f�_�k�l�g�u�f�b �h�j�]�Z�g�Z�f�b �Q�K �^�e�y �i�j�b�g�y�l�b�y 

�h�i�_�j�Z�l�b�\�g�u�o �f�_�j �i�h �e�b�d�\�b�^�Z�p�b�b �i�h�`�Z�j�h�\, �^�e�y �\�u�y�k�g�_�g�b�y �\�b�g�h�\�g�u�o �\ �i�h�`�Z�j�Z�o, �g�Z�g�_�k�r�b�o 

�d�j�m�i�g�u�c �m�s�_�j�[. �>�e�y 7 �h�[�e�Z�k�l�_�c �i�j�h�\�h�^�b�l�k�y �j�_�]�m�e�y�j�g�u�c �h�i�_�j�Z�l�b�\�g�u�c �f�h�g�b�l�h�j�b�g�] �k�o�h�^�Z 

�k�g�_�`�g�h�]�h �b �e�_�^�h�\�h�]�h �i�h�d�j�h�\�Z �b �i�j�h�o�h�`�^�_�g�b�y �i�Z�\�h�^�d�h�\�u�o �\�h�,̂ �\�d�e�x�q�Z�y �f�h�g�b�l�h�j�b�g�] �^�b�g�Z-

�f�b�d�b �\�h�^�g�h�c �i�h�\�_�j�o�g�h�k�l�b �d�j�m�i�g�u�o �\�h�^�h�o�j�Z�g�b�e�b�s. �I�j�b �w�l�h�f �^�e�y �[�Z�k�k�_�c�g�Z �j�_�d�b �K�u�j�^�Z�j�v�y 

�l�Z�d�h�c �f�h�g�b�l�h�j�b�g�] �i�j�h�\�h�^�b�l�k�y �b �h�k�_�g�v�x, �b �\ �a�b�f�g�b�c �i�_�j�b�h�^. 

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

�k�l�\�_�g�g�h �\�k�_�f �a�Z�b�g�l�_�j�_�k�h�\�Z�g�g�u�f �h�j�]�Z�g�b�a�Z�p�b�y�f �i�h �w�e�_�d�l�j�h�g�g�h�c �i�h�q�l�_. �I�Z�j�Z�e�e�_�e�v�g�h �g�Z�q�Z�e�b 

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

�B�g�l�_�j �g�_�l �i�h�k�j�_�^�k�l�\�h�f �]�_�h�i�h�j�l�Z�e�Z �d�h�k�f�b�q�_�k�d�h�]�h �f�h�g�b�l�h�j�b�g�]�Z �Q�K, �d�h�l�h�j�u�c �j�Z�a�j�Z�[�Z�l�u�\�Z-

�_�l�k�y �k 2010 �]. �I�h�d�Z �b�k�i�h�e�v�a�h�\�Z�g�b�_ �]�_�h�i�h�j�l�Z�e�Z �g�h�k�b�l �\ �h�k�g�h�\�g�h�f �b�g�n�h�j�f�Z�p�b�h�g�g�u�c �o�Z�j�Z�d�l�_�j, 

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

�g�b�_�f �i�m�l�_�f �i�Z�j�h�e�b�j�h�\�Z�g�b�y �i�j�Z�\ �^�h�k�l�m�i�Z. 

�D�j�Z�l�d�Z�y �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z �^�_�c�k�l�\�m�x�s�_�c �k�b�k�l�_�f�u �h�i�_�j�Z�l�b�\�g�h�]�h 
�d�h�k�f�b�q�_�k�d�h�]�h �f�h�g�b�l�h�j�b�g�]�Z �Q�K �\ �D�Z�a�Z�o�k�l�Z�g�_

�B�D�B �j�Z�a�\�b�\�Z�_�l �l�_�o�g�h�e�h�]�b�b �d�h�k�f�b�q�_�k�d�h�]�h �f�h�g�b�l�h�j�b�g�]�Z �Q�K �m�`�_ �[�h�e�_�_ 10 �e�_�l, 

�^�_�e�Z�y �m�i�h�j �g�Z �Z�d�l�b�\�g�h�_ �\�g�_�^�j�_�g�b�_ �_�]�h �j�_�a�m�e�v�l�Z�l�h�\ �\ �i�j�Z�d�l�b�q�_�k�d�m�x �^�_�y�l�_�e�v�g�h�k�l�v �h�j�]�Z-

�g�h�\ �Q�K �j�Z�a�e�b�q�g�h�]�h �m�j�h�\�g�y (�:�j�o�b�i�d�b�g, �K�Z�]�Z�l�^�b�g�h�\�Z, 2008; Arkhipkin, Sagatdinova, 2008; 
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Arkhipkin et al., 2010; Spivak et al., 2010). �G�Z �j�_�k�i�m�[�e�b�d�Z�g�k�d�h�f �m�j�h�\�g�_ �\ �i�h�`�Z�j�h�h�i�Z�k�g�u�c 

�i�_�j�b�h�^ �_�`�_�^�g�_�\�g�h �\�u�k�u�e�Z�x�l�k�y �^�Z�g�g�u�_ �h �d�j�m�i�g�u�o �i�h�`�Z�j�Z�o �\ �D�j�b�a�b�k�g�u�c �p�_�g�l�j �F�Q�K 

�J�D, �D�Z�a�e�_�k�Z�\�b�Z�h�o�j�Z�g�m �b �J�_�k�i�m�[�e�b�d�Z�g�k�d�h�_ �i�h�`�Z�j�g�h�_ �m�i�j�Z�\�e�_�g�b�_. �H�i�b�j�Z�y�k�v �g�Z �w�l�b �^�Z�g-

�g�u�_, �F�Q�K �J�D �d�h�g�l�j�h�e�b�j�m�_�l �q�_�j�_�a �k�\�h�b �h�[�e�Z�k�l�g�u�_ �m�i�j�Z�\�e�_�g�b�y �o�h�^ �l�m�r�_�g�b�y �w�l�b�o �i�h�`�Z-

�j�h�\. �J�Z�a �\ �d�\�Z�j�l�Z�e �n�h�j�f�b�j�m�_�l�k�y �Z�g�Z�e�b�l�b�q�_�k�d�Z�y �a�Z�i�b�k�d�Z �k �Z�g�Z�e�b�a�h�f �k�b�l�m�Z�p�b�b �k �i�h�`�Z�j�Z�f�b 

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

�j�_�k�i�m�[�e�b�d�b �\ �p�_�e�h�f �b �\ �j�Z�a�j�_�a�_ �h�[�e�Z�k�l�_�c �k �i�j�b�e�h�`�_�g�b�_�f �d�Z�j�l �h�q�Z�]�h�\ �i�h�`�Z�j�h�\, �l�Z�[�e�b�p 

�b �^�b�Z�]�j�Z�f�f. 

�Q�l�h �d�Z�k�Z�_�l�k�y �i�Z�\�h�^�d�h�\, �l�h �b�g�n�h�j�f�Z�p�b�y �h �a�h�g�Z�o �a�Z�l�h�i�e�_�g�b�y �\ �d�Z�d�h�f-�e�b�[�h �j�_�]�b�h�g�_ 

�D�Z�a�Z�o�k�l�Z�g�Z �i�_�j�_�^�Z�_�l�k�y �\ �F�Q�K �J�D �i�h �b�o �i�j�h�k�v�[�_ �i�j�b �\�h�a�g�b�d�g�h�\�_�g�b�b �l�Z�f �d�j�b�l�b�q�_�k�d�h�c �k�b�l�m-

�Z�p�b�b. �J�Z�a �\ �]�h� ̂�n�h�j�f�b�j�m�_�l�k�y �Z�g�Z�e�b�l�b�q�_�k�d�Z�y �a�Z�i�b�k�d�Z �k �Z�g�Z�e�b�a�h�f �b�l�h�]�h�\ �k�o�h�^�Z �k�g�_�`�g�h�]�h �b �e�_-

�^�y�g�h�]�h �i�h�d�j�h�\�h�\ �b �i�j�h�o�h�`�^�_�g�b�y �i�Z�\�h�^�d�h�\�u�o �\�h� ̂�g�Z �l�_�j�j�b�l�h�j�b�b �j�y�^�Z �h�[�e�Z�k�l�_�c �D�Z�a�Z�o�k�l�Z�g�Z, 

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

�d�j�m�i�g�u�o �\�h�^�h�o�j�Z�g�b�e�b�s.

�G�Z �h�[�e�Z�k�l�g�h�f �b �j�Z�c�h�g�g�h�f �m�j�h�\�g�y�o �\ �a�b�f�g�_-�\�_�k�_�g�g�b�c �i�_�j�b�h�^ �_�`�_�^�g�_�\�g�h �\ �h�i�_�j�Z�l�b�\-

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

�g�h�]�h �i�h�d�j�h�\�Z; �i�j�h�o�h�`�^�_�g�b�y �i�Z�\�h�^�d�h�\�u�o �\�h� ̂ �b �g�Z�\�h�^�g�_�g�b�c, �\�d�e�x�q�Z�y �d�Z�j�l�b�j�h�\�Z�g�b�_ �a�h�g �a�Z-

�l�h�i�e�_�g�b�y. �I�_�j�b�h�^�b�q�_�k�d�b �n�h�j�f�b�j�m�x�l�k�y �l�Z�d�`�_ �h�[�a�h�j�g�u�_ (�a�Z �^�_�d�Z�^�m, �f�_�k�y�p, �k�_�a�h�g) �d�Z�j�l�u �a�h�g 

�a�Z�l�h�i�e�_�g�b�y, �Z �l�Z�d�`�_ �^�Z�g�g�u�_ �h �^�b�g�Z�f�b�d�_ �a�Z�i�h�e�g�_�g�b�y �\�h�^�g�h�c �i�h�\�_�j�o�g�h�k�l�b �d�j�m�i�g�u�o �b �k�j�_�^-

�g�b�o �\�h�^�h�o�j�Z�g�b�e�b�s. �< �h�k�h�[�m�x �a�Z�^�Z�q�m �\�u�^�_�e�_�g �d�h�g�l�j�h�e�v �^�b�g�Z�f�b�d�b �a�Z�i�h�e�g�_�g�b�y �=�b�^�j�h�d�h�f-

�i�e�_�d�k�Z �Q�Z�j�^�Z�j�b�g�k�d�h�_ �\�h�^�h�o�j�Z�g�b�e�b�s�_ ! �D�h�d�k�Z�j�Z�c�k�d�b�c �i�j�h�l�b�\�h�i�Z�\�h�^�d�h�\�u�c �d�h�g�l�j�j�_�]�m�e�y�l�h�j, 

�d�h�l�h�j�u�c �\ 2011 �]. �\�\�_�^�_�g �\ �i�j�h�f�u�r�e�_�g�g�m�x �w�d�k�i�e�m�Z�l�Z�p�b�x �^�e�y �k�g�b�`�_�g�b�y �j�b�k�d�Z �a�Z�l�h�i�e�_�g�b�y 

�i�Z�\�h�^�d�h�\�u�f�b �\�h�^�Z�f�b �l�_�j�j�b�l�h�j�b�c �\ �k�j�_�^�g�_�f �l�_�q�_�g�b�b �j�_�d�b �K�u�j�^�Z�j�v�y. 

�< �i�h�`�Z�j�h�h�i�Z�k�g�u�c �i�_�j�b�h�^ �g�Z �l�h�f �`�_ �m�j�h�\�g�_ �h�i�_�j�Z�l�b�\�g�h �i�_�j�_�^�Z�x�l�k�y 2!3 �j�Z�a�Z �\ �^�_�g�v 

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

�d�h�h�j�^�b�g�Z�l, �j�Z�k�k�l�h�y�g�b�y �b �Z�a�b�f�m�l�Z �h�l �[�e�b�`�Z�c�r�_�]�h �g�Z�k�_�e�_�g�g�h�]�h �i�m�g�d�l�Z �^�h �g�b�o, �d�h�l�h�j�u�_ 

�b�k�i�h�e�v�a�m�x�l�k�y �f�_�k�l�g�u�f�b �h�j�]�Z�g�Z�f�b �^�e�y �h�j�]�Z�g�b�a�Z�p�b�b �e�h�d�Z�e�b�a�Z�p�b�b �b �l�m�r�_�g�b�y �i�h�`�Z�j�h�\. 

�I�j�b�f�_�j�g�h �j�Z�a �\ �^�_�d�Z�^�m �n�h�j�f�b�j�m�x�l�k�y �^�Z�g�g�u�_ �h �\�u�]�h�j�_�\�r�b�o �b �i�h�k�l�j�Z�^�Z�\�r�b�o �h�l �i�h�`�Z-

�j�h�\ �i�e�h�s�Z�^�y�o �k �m�d�Z�a�Z�g�b�_�f �k�l�Z�j�u�o �b �g�h�\�u�o �]�Z�j�_�c. �I�h �h�d�h�g�q�Z�g�b�b �i�h�`�Z�j�h�h�i�Z�k�g�h�]�h �k�_�a�h�g�Z 

�n�h�j�f�b�j�m�x�l�k�y �h�[�a�h�j�g�u�_ �d�Z�j�l�u, �Z �l�Z�d�`�_ �l�Z�[�e�b�p�u �b �^�b�Z�]�j�Z�f�f�u, �h�l�j�Z�`�Z�x�s�b�_ �^�b�g�Z�f�b�d�m 

�j�Z�a�\�b�l�b�y �k�b�l�m�Z�p�b�b �k �i�h�`�Z�j�Z�f�b �a�Z �k�_�a�h�g. �< �l�_�q�_�g�b�_ �k�_�a�h�g�Z �l�Z�d�b�_ �`�_ �^�Z�g�g�u�_ �i�_�j�b�h�^�b�q�_�k�d�b 

�n�h�j�f�b�j�m�x�l�k�y �i�h �i�j�h�k�v�[�_ �a�Z�d�Z�a�q�b�d�h�\ �^�e�y �d�Z�d�h�]�h-�e�b�[�h �d�h�g�d�j�_�l�g�h�]�h �i�_�j�b�h�^�Z �b �^�e�y �d�h�g�d�j�_�l-

�g�h�c �h�[�e�Z�k�l�b. 

�< �d�Z�q�_�k�l�\�_ �[�Z�a�h�\�u�o �i�j�b �d�h�k�f�b�q�_�k�d�h�f �f�h�g�b�l�h�j�b�g�]�_ �b �i�Z�\�h�^�d�h�\, �b �i�h�`�Z�j�h�\ �b�k�i�h�e�v-

�a�m�x�l�k�y �>�>�A MODIS. �I�_�j�b�h�^�b�q�_�k�d�b �i�j�b�\�e�_�d�Z�x�l�k�y �^�Z�g�g�u�_ �k�j�_�^�g�_�]�h �j�Z�a�j�_�r�_�g�b�y, �Z �\ �h�k�h�[�h 

�d�j�b�a�b�k�g�u�o �k�b�l�m�Z�p�b�y�o �^�Z�g�g�u�_ �\�u�k�h�d�h�]�h �b �k�\�_�j�o�\�u�k�h�d�h�]�h �j�Z�a�j�_�r�_�g�b�y. �I�j�b �f�h�g�b�l�h�j�b�g�]�_ 

�i�Z�\�h�^�d�h�\ �Z�d�l�b�\�g�h �b�k�i�h�e�v�a�m�x�l�k�y �j�Z�^�Z�j�g�u�_ �^�Z�g�g�u�_ (�\ �h�k�g�h�\�g�h�f RADARSAT), �l�Z�d �d�Z�d �q�Z�k�l�h 

�\ �w�l�h�l �i�_�j�b�h�^ �g�Z�[�e�x�^�Z�_�l�k�y �\�u�k�h�d�Z�y �h�[�e�Z�q�g�h�k�l�v.

�D�Z�d �k�d�Z�a�Z�g�h �\�u�r�_, �i�h�d�Z �j�_�a�m�e�v�l�Z�l�u �d�h�k�f�b�q�_�k�d�h�]�h �f�h�g�b�l�h�j�b�g�]�Z �Q�K �h�i�_�j�Z�l�b�\�g�h �^�h�\�h-

�^�y�l�k�y �l�h �i�h�e�v�a�h�\�Z�l�_�e�_�c �i�h�k�j�_�^�k�l�\�h�f �w�e�_�d�l�j�h�g�g�h�c �i�h�q�l�u, �h�^�g�Z�d�h �k�_�c�q�Z�k �k�l�h�b�l �\�h�i�j�h�k �h�[ �b�k-

�i�h�e�v�a�h�\�Z�g�b�b �[�h�e�_�_ �k�h�\�j�_�f�_�g�g�u�o �i�m�l�_�c �b�o �i�_�j�_�^�Z�q�b. 
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�J�Z�a�\�b�l�b�_ �]�_�h�i�h�j�l�Z�e�Z �d�h�k�f�b�q�_�k�d�h�]�h �f�h�g�b�l�h�j�b�g�]�Z �q�j�_�a�\�u�q�Z�c�g�u�o �k�b�l�m�Z�p�b�c

�G�Z�b�[�h�e�_�_ �i�_�j�k�i�_�d�l�b�\�g�u�f �g�h�\�u�f �j�Z�a�j�Z�[�Z�l�u�\�Z�_�f�u�f �g�Z�i�j�Z�\�e�_�g�b�_�f �i�_�j�_�^�Z�q�b �^�Z�g-

�g�u�o �d�h�k�f�b�q�_�k�d�h�]�h �f�h�g�b�l�h�j�b�g�]�Z �Q�K �y�\�e�y�_�l�k�y �i�j�_�^�h�k�l�Z�\�e�_�g�b�_ �l�Z�d�b�o �^�Z�g�g�u�o �i�h�k�j�_�^�k�l�\�h�f 

�]�_�h�i�h�j�l�Z�e�Z. �J�Z�[�h�l�Z �]�_�h�i�h�j�l�Z�e�Z �[�Z�a�b�j�m�_�l�k�y �g�Z �k�b�k�l�_�f�_ �m�i�j�Z�\�e�_�g�b�y �j�_�e�y�p�b�h�g�g�u�f�b �[�Z�a�Z�f�b 

�^�Z�g�g�u�o Microsoft SQL Server, �j�Z�a�j�Z�[�h�l�Z�g�g�h�c �d�h�j�i�h�j�Z�p�b�_�c Microsoft. �H�g�Z �b�k�i�h�e�v�a�m�_�l �y�a�u�d 

�a�Z�i�j�h�k�h�\ Transact-SQL, �y�\�e�y�x�s�b�c�k�y �j�_�Z�e�b�a�Z�p�b�_�c �k�l�Z�g�^�Z�j�l�Z ANSI/ISO �i�h �k�l�j�m�d�l�m�j�b�j�h�\�Z�g-

�g�h�f�m �y�a�u�d�m �a�Z�i�j�h�k�h�\ SQL. �I�_�j�\�h�g�Z�q�Z�e�v�g�h �j�Z�[�h�q�Z�y �\�_�j�k�b�y �]�_�h�i�h�j�l�Z�e�Z �[�u�e�Z �k�h�a�^�Z�g�Z �g�Z �[�Z�a�_ 

Web-�=�B�K �l�_�o�g�h�e�h�]�b�b �=�_�h�f�b�d�k�_�j (�K�D�:�G�?�D�K). �H�g�Z �b �k�_�c�q�Z�k �b�k�i�h�e�v�a�m�_�l�k�y �\ �]�_�h�i�h�j�l�Z�e�_ 

�h�[�s�_�]�h �i�h�e�v�a�h�\�Z�g�b�y. 

�< �g�Z�k�l�h�y�s�_�_ �n�h�j�f�b�j�m�_�l�k�y �k�i�_�p�b�Z�e�b�a�b�j�h�\�Z�g�g�Z�y �\�_�j�k�b�y �]�_�h�i�h�j�l�Z�e�Z �k �i�h�f�h�s�v�x �i�j�h-

�]�j�Z�f�f�g�h�]�h �h�[�_�k�i�_�q�_�g�b�y, �g�Z�o�h�^�y�s�_�]�h�k�y �\ �k�\�h�[�h�^�g�h�f �^�h�k�l�m�i�_ �k �h�l�d�j�u�l�u�f �b�k�o�h�^�g�u�f �d�h�^�h�f, 

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

�g�u�o �^�Z�g�g�u�o Postgre SQL/PostGIS. �L�_�f �k�Z�f�u�f �k�g�b�f�Z�_�l�k�y �\�h�i�j�h�k �k �e�b�p�_�g�a�b�j�h�\�Z�g�b�_�f �b �l�b�j�Z-

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

�d�h�k�f�b�q�_�k�d�h�]�h �f�h�g�b�l�h�j�b�g�]�Z, �q�v�_ �n�m�g�d�p�b�h�g�b�j�h�\�Z�g�b�_ �l�Z�d�`�_ �[�m�^�_�l �h�[�_�k�i�_�q�b�\�Z�l�v�k�y �k �i�h�f�h�s�v�x 

�k�i�_�p�b�Z�e�b�a�b�j�h�\�Z�g�g�h�]�h �]�_�h�i�h�j�l�Z�e�Z.  

�K�i�_�p�b�n�b�d�Z �h�l�h�[�j�Z�`�Z�_�f�h�c �b�g�n�h�j�f�Z�p�b�b �b �g�Z�i�j�Z�\�e�_�g�g�h�k�l�v �g�Z �h�[�_�k�i�_�q�_�g�b�_ �_�x �i�j�_-

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

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

�^�b�l�k�y �\ �a�Z�d�j�u�l�h�f �^�h�k�l�m�i�_ �b �i�j�_�^�h�k�l�Z�\�e�y�_�l�k�y �k �i�h�f�h�s�v�x �i�Z�j�h�e�b�j�h�\�Z�g�b�y �l�_�f �h�j�]�Z�g�b�a�Z�p�b�y�f, 

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

(�j�_�k�i�m�[�e�b�d�Z�g�k�d�h�]�h, �h�[�e�Z�k�l�g�h�]�h, �j�Z�c�h�g�g�h�]�h). �L�Z�d�b�f �h�j�]�Z�g�b�a�Z�p�b�y�f �i�j�_�^�h�k�l�Z�\�e�y�_�l�k�y �g�Z�b-

�[�h�e�_�_ �i�h�e�g�u�c �^�h�k�l�m�i �d �d�Z�j�l�h�]�j�Z�n�b�q�_�k�d�h�c, �Z�l�j�b�[�m�l�b�\�g�h�c �b �b�g�h�c �b�g�n�h�j�f�Z�p�b�b, �\ �l�h�f �q�b�k�e�_ 

�b�f�_�x�s�_�c �a�Z�d�j�u�l�u�c �b �h�]�j�Z�g�b�q�_�g�g�u�c �o�Z�j�Z�d�l�_�j. �L�Z�d�h�c �i�h�^�o�h�^ �h�l�j�Z�`�Z�_�l�k�y �i�j�b �i�h�k�l�j�h�_�g�b�b 

�k�l�j�m�d�l�m�j�u �]�_�h�i�h�j�l�Z�e�Z. 

�K�l�j�m�d�l�m�j�Z �]�_�h�i�h�j�l�Z�e�Z �d�h�k�f�b�q�_�k�d�h�]�h �f�h�g�b�l�h�j�b�g�]�Z �Q�K �\ �D�Z�a�Z�o�k�l�Z�g�_ 

�< �a�Z�\�b�k�b�f�h�k�l�b �h�l �m�j�h�\�g�y �^�h�k�l�m�i�Z (�a�Z�d�j�u�l�u�c �b�e�b �h�l�d�j�u�l�u�c) �k�l�j�m�d�l�m�j�Z �]�_�h�i�h�j�l�Z�e�Z 

�f�h�`�_�l �b�f�_�l�v �k�m�s�_�k�l�\�_�g�g�u�_ �h�l�e�b�q�b�y, �g�h �w�l�b �h�l�e�b�q�b�y �i�j�h�y�\�e�y�x�l�k�y �g�Z �i�h�k�e�_�^�g�_�f �k�l�j�m�d�l�m�j-

�g�h�f �m�j�h�\�g�_, �]�^�_ �k�h�[�k�l�\�_�g�g�h �b �i�j�_�^�k�l�Z�\�e�_�g�u �j�_�a�m�e�v�l�Z�l�u �d�h�k�f�b�q�_�k�d�h�]�h �f�h�g�b�l�h�j�b�g�]�Z �Q�K. �L�Z�d 

�d�Z�d �w�l�b �j�_�a�m�e�v�l�Z�l�u �i�j�_�^�k�l�Z�\�e�y�x�l �k�h�[�h�c �\�_�d�l�h�j�g�u�_ �^�Z�g�g�u�_, �l�h �^�e�y �b�o �\�b�a�m�Z�e�b�a�Z�p�b�b �b�k�i�h�e�v-

�a�m�_�l�k�y �i�h�^�e�h�`�d�Z, �\ �d�Z�q�_�k�l�\�_ �d�h�l�h�j�h�c �b�k�i�h�e�v�a�m�x�l�k�y �d�Z�j�l�h�]�j�Z�n�b�q�_�k�d�Z�y �l�h�i�h�h�k�g�h�\�Z, �j�_�e�v�_�n 

�b �d�h�k�f�h�k�g�b�f�d�b. �< �i�h�k�e�_�^�g�_�f �k�e�m�q�Z�_ �h�k�g�h�\�g�h�c �k�q�b�l�Z�_�l�k�y �f�h�a�Z�b�d�Z �b�a �d�h�k�f�h�k�g�b�f�d�h�\ Landsat. 

�I�_�j�\�u�c �k�l�j�m�d�l�m�j�g�u�c �m�j�h�\�_�g�v �k�h�[�k�l�\�_�g�g�h �^�Z�g�g�u�o �i�h �Q�K �h�[�j�Z�a�m�x�l �k�e�h�b: �f�h�g�b�l�h�j�b�g�] 

�k�g�_�`�g�h�]�h �i�h�d�j�h�\�Z, �f�h�g�b�l�h�j�b�g�] �e�_�^�h�\�h�]�h �i�h�d�j�h�\�Z, �f�h�g�b�l�h�j�b�g�] �i�Z�\�h�^�d�h�\, �f�h�g�b�l�h�j�b�g�] �i�h�`�Z-

�j�h�\, �g�_�n�l�y�g�u�_ �j�Z�a�e�b�\�u. �G�Z �w�l�h�f �`�_ �m�j�h�\�g�_ �k�h�a�^�Z�g�u �^�h�i�h�e�g�b�l�_�e�v�g�u�_ �k�e�h�b ! �\�_�l�_�j �b �a�Z�k�m�o�Z, 

�d�h�l�h�j�u�_ �i�h�e�_�a�g�u �^�e�y �h�p�_�g�d�b �i�h�l�_�g�p�b�Z�e�v�g�h�c �m�]�j�h�a�u �j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�y �i�h�`�Z�j�h�\. �< �i�_�j�\�h�f 

�i�j�b�\�h�^�y�l�k�y �l�_�d�m�s�b�_ �b �i�j�h�]�g�h�a�g�u�_ �^�Z�g�g�u�_ �i�h �\�_�l�j�m �g�Z �k�m�l�d�b �k �b�g�l�_�j�\�Z�e�h�f 3 �q�Z�k�Z (�k�f. �g�b�`�_). 

�<�h �\�l�h�j�h�f �i�j�b�\�h�^�y�l�k�y �^�Z�g�g�u�_ �h �k�h�k�l�h�y�g�b�b �j�Z�k�l�b�l�_�e�v�g�h�k�l�b. 
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�<�l�h�j�u�f �m�j�h�\�g�_�f �\ �k�e�h�y�o �Q�K, �d�j�h�f�_ �i�h�`�Z�j�h�\, �y�\�e�y�_�l�k�y. �< �i�h�`�Z�j�Z�o �\�l�h�j�h�c �m�j�h�\�_�g�v �k�h-

�k�l�Z�\�e�y�x�l �k�e�h�b: �f�h�g�b�l�h�j�b�g�] �h�q�Z�]�h�\ �i�h�`�Z�j�h�\, �h�q�Z�]�b �d�j�m�i�g�u�o �i�h�`�Z�j�h�\, �f�h�g�b�l�h�j�b�g�] �\�u�]�h�j�_�\-

�r�b�o �i�e�h�s�Z�^�_�c. �L�j�_�l�v�b�f �m�j�h�\�g�_�f �\ �k�g�_�`�g�h�f �b �e�_�^�h�\�h�f �i�h�d�j�h�\�_ �y�\�e�y�x�l�k�y �\�h�k�v�f�b�^�g�_�\�g�u�_ 

�^�Z�g�g�u�_ �\ �h�l�d�j�u�l�h�f �^�h�k�l�m�i�_ �b �h�i�_�j�Z�l�b�\�g�u�_ �_�`�_�^�g�_�\�g�u�_ �\ �a�Z�d�j�u�l�h�f, �\ �i�Z�\�h�^�d�Z�o ! �g�Z�b�f�_�g�h-

�\�Z�g�b�_ �h�[�e�Z�k�l�b �b�e�b �j�_�]�b�h�g�Z, �\ �g�_�n�l�y�g�u�o �j�Z�a�e�b�\�Z�o ! �h�[�g�Z�j�m�`�_�g�g�u�_ �j�Z�a�e�b�\�u �g�Z �d�h�g�d�j�_�l�g�m�x 

�^�Z�l�m, �\ �i�h�`�Z�j�Z�o ! �]�h�.̂ 

�Q�_�l�\�_�j�l�u�f �m�j�h�\�g�_�f �\ �i�Z�\�h�^�d�Z�o �[�u�e�b �\ �h�l�d�j�u�l�h�f �^�h�k�l�m�i�_ �\�g�Z�q�Z�e�_ �^�_�d�Z�^�g�u�_ �h�[-

�a�h�j�g�u�_ �^�Z�g�g�u�_, �a�Z�l�_�f �\�h�k�v�f�b�^�g�_�\�g�u�_, �Z �\ �a�Z�d�j�u�l ! �h�i�_�j�Z�l�b�\�g�u�_ �_�`�_�^�g�_�\�g�u�_ �^�Z�g�g�u�_. 

�D�j�h�f�_ �l�h�]�h, �\�u�k�l�Z�\�e�y�x�l�k�y �^�Z�g�g�u�_, �i�h�e�m�q�_�g�g�u�_ �i�h �j�Z�^�Z�j�g�u�f �b �h�i�l�b�q�_�k�d�b�f �d�h�k�f�h�k�g�b�f-

�d�Z�f �k�j�_�^�g�_�]�h �j�Z�a�j�_�r�_�g�b�y �g�Z �d�h�g�d�j�_�l�g�m�x �^�Z�l�m. �Q�_�l�\�_�j�l�u�f �m�j�h�\�g�_�f �\ �f�h�g�b�l�h�j�b�g�]�_ �h�q�Z-

�]�h�\ �i�h�`�Z�j�h�\ �y�\�e�y�x�l�k�y �^�Z�g�g�u�_ �i�h �h�q�Z�]�Z�f, �i�h�e�m�q�_�g�g�u�_ �i�h�k�e�_ �d�Z�`�^�h�]�h �i�j�h�e�_�l�Z MODIS, 

�Z �\ �h�q�Z�]�Z�o �d�j�m�i�g�u�o �i�h�`�Z�j�h�\ �b �f�h�g�b�l�h�j�b�g�]�_ �\�u�]�h�j�_�\�r�b�o �i�e�h�s�Z�^�_�c ! �^�_�d�Z�^�g�u�_ �^�Z�g�g�u�_. 

�H�l�e�b�q�b�_ �^�Z�g�g�u�o �i�h �h�q�Z�]�Z�f �i�h�`�Z�j�h�\ �h�l �m�j�h�\�g�y �^�h�k�l�m�i�Z �\ �i�_�j�\�h�f �k�e�m�q�Z�_ �k�h�k�l�h�b�l �\ �l�h�f, 

�q�l�h �\ �a�Z�d�j�u�l�h�f �^�h�k�l�m�i�_ �w�l�b �^�Z�g�g�u�_ �i�j�_�^�k�l�Z�\�e�_�g�u �[�h�e�_�_ �i�h�e�g�h �b �i�h�^�\�_�j�]�Z�x�l�k�y �_�s�_ �^�h-

�i�h�e�g�b�l�_�e�v�g�h�c �h�[�j�Z�[�h�l�d�_.

�J�_�a�m�e�v�l�Z�l�u �d�h�k�f�b�q�_�k�d�h�]�h �f�h�g�b�l�h�j�b�g�]�Z �Q�K, �\�u�k�l�Z�\�e�y�_�f�u�_ �g�Z �]�_�h�i�h�j�l�Z�e�_, �k�h�i�j�h�\�h-

�`�^�Z�x�l�k�y �Z�l�j�b�[�m�l�b�\�g�h�c �b�g�n�h�j�f�Z�p�b�_�c, �d�h�l�h�j�Z�y �\�u�k�\�_�q�b�\�Z�_�l�k�y �i�j�b �g�Z�`�Z�l�b�b �g�Z �b�g�l�_�j�_�k�m�_�f�u�c 

�h�[�t�_�d�l �d�m�j�k�h�j�h�f. �< �q�Z�k�l�g�h�k�l�b, �^�e�y �h�q�Z�]�h�\ �i�h�`�Z�j�h�\ �^�e�y �\�k�_�o �m�j�h�\�g�_�c �^�h�k�l�m�i�Z �\�u�k�\�_�q�b�\�Z�_�l�k�y 

�^�Z�l�Z �k�t�_�f�d�b, �\�j�_�f�y, �g�Z�b�f�_�g�h�\�Z�g�b�_ �k�i�m�l�g�b�d�Z, �d�h�h�j�^�b�g�Z�l�u, �Z �^�e�y �a�Z�d�j�u�l�h�]�h �m�j�h�\�g�y ! �_�s�_ 

�g�Z�b�f�_�g�h�\�Z�g�b�_ �[�e�b�`�Z�c�r�_�]�h �g�Z�k�_�e�_�g�g�h�]�h �i�m�g�d�l�Z, �Z�a�b�f�m�l �b �j�Z�k�k�l�h�y�g�b�_ �f�_�`�^�m �g�b�f�b.

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

�\ �l�h�f, �q�l�h�[�u �\�j�_�f�y �a�Z�]�j�m�a�d�b �w�l�b�o �^�Z�g�g�u�o �g�Z �]�_�h�i�h�j�l�Z�e �k�\�_�k�l�b �d �f�b�g�b�f�m�f�m.

�H�i�_�j�Z�l�b�\�g�h�_ �h�[�g�h�\�e�_�g�b�_ �^�Z�g�g�u�o 
�g�Z �]�_�h�i�h�j�l�Z�e�_ �d�h�k�f�b�q�_�k�d�h�]�h �f�h�g�b�l�h�j�b�g�]�Z �Q�K 

�I�h �j�_�a�m�e�v�l�Z�l�Z�f �d�h�k�f�b�q�_�k�d�h�]�h �f�h�g�b�l�h�j�b�g�]�Z �Q�K �\�u�o�h�^�g�u�_ �^�Z�g�g�u�_ �n�h�j�f�b�j�m�x�l�k�y �^�\�m�o 

�\�b�^�h�\: �h�i�_�j�Z�l�b�\�g�u�_ �b �h�[�a�h�j�g�u�_. �H�i�_�j�Z�l�b�\�g�u�_ �i�j�_�^�g�Z�a�g�Z�q�_�g�u �^�e�y �[�u�k�l�j�h�]�h �h�i�j�_�^�_�e�_�g�b�y 

�o�Z�j�Z�d�l�_�j�b�k�l�b�d �h�[�g�Z�j�m�`�_�g�g�u�o �Q�K �b �i�_�j�_�^�Z�q�b �w�l�h�c �b�g�n�h�j�f�Z�p�b�b �f�_�k�l�g�u�f �h�j�]�Z�g�Z�f, �a�Z�g�b�f�Z-

�x�s�b�f�k�y �b�o �e�h�d�Z�e�b�a�Z�p�b�_�c �b�e�b �e�b�d�\�b�^�Z�p�b�_�c. �H�[�a�h�j�g�u�_ �i�j�_�^�k�l�Z�\�e�y�x�l �k�h�[�h�c �h�[�h�[�s�_�g�g�m�x 

�k�m�f�f�Z�j�g�m�x �o�Z�j�Z�d�l�_�j�b�k�l�b�d�m �Q�K, �a�Z�n�b�d�k�b�j�h�\�Z�g�g�u�o �g�Z �d�Z�d�h�c-�e�b�[�h �d�h�g�d�j�_�l�g�h�c �l�_�j�j�b�l�h�j�b�b 

(�j�_�k�i�m�[�e�b�d�Z, �h�[�e�Z�k�l�v) �a�Z �h�i�j�_�^�_�e�_�g�g�u�c �i�_�j�b�h�^ �\�j�_�f�_�g�b (�g�_�^�_�e�y, 8 �^�g�_�c, �^�_�d�Z�^�Z, �f�_�k�y�p, �k�_-

�a�h�g �b �l.� .̂). �B�a �w�l�b�o �h�i�j�_�^�_�e�_�g�b�c �k�e�_�^�m�_�l, �q�l�h �[�h�e�_�_ �`�_�k�l�d�b�_ �l�j�_�[�h�\�Z�g�b�y �i�h �h�i�_�j�Z�l�b�\�g�h�k�l�b 

�h�[�g�h�\�e�_�g�b�y �g�Z �]�_�h�i�h�j�l�Z�e�_ �^�h�e�`�g�u �i�j�_�^�t�y�\�e�y�l�v�k�y �d �h�i�_�j�Z�l�b�\�g�u�f �^�Z�g�g�u�f.

�< �k�\�h�x �h�q�_�j�_�^�v �h�i�_�j�Z�l�b�\�g�u�_ �^�Z�g�g�u�_ �l�Z�d�`�_ �f�h�`�g�h �m�k�e�h�\�g�h �j�Z�a�^�_�e�b�l�v �g�Z �^�\�Z �l�b�i�Z. 

�D �i�_�j�\�h�f�m �h�l�g�h�k�y�l�k�y �^�Z�g�g�u�_, �d�h�l�h�j�u�_ �g�h�k�y�l �\ �h�k�g�h�\�g�h�f �b�g�n�h�j�f�Z�p�b�h�g�g�u�c �o�Z�j�Z�d�l�_�j �h �k�b-

�l�m�Z�p�b�b �\ �p�_�e�h�f �b �g�_ �l�j�_�[�m�x�l �i�j�b�g�y�l�b�y �h�i�_�j�Z�l�b�\�g�u�o �f�_�j. �D �l�Z�d�b�f �^�Z�g�g�u�f �h�l�g�h�k�y�l�k�y �^�Z�g-

�g�u�_ �h �k�o�h�^�_ �k�g�_�`�g�h�]�h �b �e�_�^�y�g�h�]�h �i�h�d�j�h�\�Z, �Z �l�Z�d�`�_ �^�Z�g�g�u�_ �h �i�j�h�o�h�`�^�_�g�b�b �i�Z�\�h�^�d�h�\�u�o �\�h� ̂

�i�j�b �h�l�k�m�l�k�l�\�b�b �d�j�b�a�b�k�g�u�o �Q�K. �D�h �\�l�h�j�h�f�m �l�b�i�m �h�l�g�h�k�y�l�k�y �^�Z�g�g�u�_, �k�h�^�_�j�`�Z�s�b�_ �b�g�n�h�j-

�f�Z�p�b�x �h �Q�K, �l�j�_�[�m�x�s�b�o �i�j�b�g�y�l�b�y �h�i�_�j�Z�l�b�\�g�u�o �f�_�j �i�h �b�o �e�h�d�Z�e�b�a�Z�p�b�b �b�e�b �e�b�d�\�b�^�Z�p�b�b. 

�W�l�h �i�j�_�`�^�_ �\�k�_�]�h �h�i�_�j�Z�l�b�\�g�u�_ �^�Z�g�g�u�_ �h�[ �Z�d�l�b�\�g�u�o �h�q�Z�]�Z�o �i�h�`�Z�j�h�\, �d�h�l�h�j�u�_ �a�Z�g�b�f�Z�x�l 
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�a�g�Z�q�b�l�_�e�v�g�m�x �q�Z�k�l�v �\�k�_�o �i�j�h�k�l�j�Z�g�k�l�\�_�g�g�u�o �^�Z�g�g�u�o. �B�f�_�g�g�h �d �g�b�f �i�j�_�^�t�y�\�e�y�x�l�k�y �f�Z�d�k�b-

�f�Z�e�v�g�h �`�_�k�l�d�b�_ �l�j�_�[�h�\�Z�g�b�y �d �h�i�_�j�Z�l�b�\�g�h�k�l�b �h�[�g�h�\�e�_�g�b�y �g�Z �]�_�h�i�h�j�l�Z�e�_.

�I�h�\�u�r�_�g�b�_ �h�i�_�j�Z�l�b�\�g�h�k�l�b �h�[�g�h�\�e�_�g�b�y �^�Z�g�g�u�o �^�h�k�l�b�]�Z�_�l�k�y �i�m�l�_�f �Z�\�l�h�f�Z�l�b�a�Z�p�b�b 

�i�j�h�p�_�k�k�h�\ �i�j�_�^�\�Z�j�b�l�_�e�v�g�h�c �b �l�_�f�Z�l�b�q�_�k�d�h�c �h�[�j�Z�[�h�l�d�b �>�>�A, �Z �l�Z�d�`�_ �Z�\�l�h�f�Z�l�b�a�Z�p�b�b �i�j�h-

�p�_�k�k�Z �a�Z�]�j�m�a�d�b �j�_�a�m�e�v�l�Z�l�h�\ �w�l�h�c �h�[�j�Z�[�h�l�d�b �g�Z �]�_�h�i�h�j�l�Z�e. �< �q�Z�k�l�g�h�k�l�b, �[�u�e�b �Z�\�l�h�f�Z�l�b�a�b�j�h-

�\�Z�g�u �^�\�_ �^�h�i�h�e�g�b�l�_�e�v�g�u�_ �i�j�h�p�_�^�m�j�u �h�[�j�Z�[�h�l�d�b �>�>�A �i�j�b �f�h�g�b�l�h�j�b�g�]�_ �i�h�`�Z�j�h�\: �\�u�[�h�j�d�Z 

�k �i�h�e�g�h�]�h �i�j�h�e�_�l�Z MODIS �q�Z�k�l�b, �h�l�g�h�k�y�s�_�c�k�y �d �D�Z�a�Z�o�k�l�Z�g�m �b �i�j�b�]�j�Z�g�b�q�g�u�f �k �g�_�c �l�_�j�j�b-

�l�h�j�b�y�f, �q�l�h �m�f�_�g�v�r�Z�_�l �h�[�t�_�f �h�[�j�Z�[�Z�l�u�\�Z�_�f�u�o �^�Z�g�g�u�o �b �m�k�d�h�j�y�_�l �i�j�h�p�_�k�k �b�o �h�[�j�Z�[�h�l�d�b; 

�h�q�b�k�l�d�Z �\�_�d�l�h�j�Z �h�q�Z�]�h�\ �i�h�`�Z�j�h�\ �h�l �i�h�k�l�h�y�g�g�u�o �b�k�l�h�q�g�b�d�h�\ �\�u�k�h�d�b�o �l�_�f�i�_�j�Z�l�m�j, �k�\�y�a�Z�g�g�u�o 

�\ �h�k�g�h�\�g�h�f �k �i�j�h�f�u�r�e�_�g�g�h�c �^�_�y�l�_�e�v�g�h�k�l�v�x.

�< �j�_�a�m�e�v�l�Z�l�_ �Z�\�l�h�f�Z�l�b�a�Z�p�b�b �\�k�_�o �i�j�h�p�_�k�k�h�\ �\�j�_�f�y �a�Z�]�j�m�a�d�b �g�h�\�u�o �h�i�_�j�Z�l�b�\�g�u�o �^�Z�g-

�g�u�o �i�h �h�q�Z�]�Z�f �i�h�`�Z�j�h�\ �g�Z �]�_�h�i�h�j�l�Z�e �k�h�k�l�Z�\�e�y�_�l 30!40 �f�b�g�m�l �i�h�k�e�_ �i�h�e�m�q�_�g�b�y �d�h�k�f�h�k�g�b�f-

�d�h�\. �L�Z�d�h�_ �\�j�_�f�y �m�`�_ �i�h�a�\�h�e�y�_�l �b�k�i�h�e�v�a�h�\�Z�l�v �]�_�h�i�h�j�l�Z�e �\ �d�Z�q�_�k�l�\�_ �b�g�k�l�j�m�f�_�g�l�Z �i�_�j�_�^�Z�q�b 

�w�l�b�o �^�Z�g�g�u�o �i�h�e�v�a�h�\�Z�l�_�e�x.

�H�i�_�j�Z�l�b�\�g�h�_ �h�[�g�h�\�e�_�g�b�_ �f�_�l�_�h�^�Z�g�g�u�o 
�g�Z �]�_�h�i�h�j�l�Z�e�_ �d�h�k�f�b�q�_�k�d�h�]�h �f�h�g�b�l�h�j�b�g�]�Z �Q�K 

�D�Z�d �m�`�_ �]�h�\�h�j�b�e�h�k�v �\�u�r�_, �g�Z �]�_�h�i�h�j�l�Z�e�_ �n�h�j�f�b�j�m�x�l�k�y �l�Z�d�`�_ �^�h�i�h�e�g�b�l�_�e�v�g�u�c �k�e�h�c 

«�\�_�l�_�j», �i�h�e�_�a�g�u�c �^�e�y �h�p�_�g�d�b �i�h�l�_�g�p�b�Z�e�v�g�h�c �m�]�j�h�a�u �j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�y �i�h�`�Z�j�h�\. �H�g �k�h�^�_�j-

�`�b�l �b�g�n�h�j�f�Z�p�b�x �h �\�_�e�b�q�b�g�_ �k�d�h�j�h�k�l�b �b �g�Z�i�j�Z�\�e�_�g�b�b �\�_�l�j�Z. �W�l�b �^�Z�g�g�u�_ �[�_�j�m�l�k�y �b�a �]�e�h-

�[�Z�e�v�g�h�c �f�h�^�_�e�b Global Forecast System (GFS), �^�Z�g�g�u�_ �h �d�h�l�h�j�h�c �b�f�_�x�l �h�l�d�j�u�l�u�c �^�h�k�l�m�i 

�k �k�Z�c�l�Z NCEP (National Centers for Environmental Prediction) �b �h�[�g�h�\�e�y�x�l�k�y 4 �j�Z�a�Z �\ �^�_�g�v 

(00:00, 06:00, 12:00 �b 18:00 UTC) �k �i�j�h�]�g�h�a�h�f �g�Z 384 �q�Z�k�Z �i�j�b �i�j�h�k�l�j�Z�g�k�l�\�_�g�g�h�f �j�Z�a�j�_�r�_-

�g�b�b 0,5° (Global Forecast System).

�K�Z�c�l NCEP �k�h�^�_�j�`�b�l �h�]�j�h�f�g�u�c �h�[�t�_�f �b�g�n�h�j�f�Z�p�b�b. �B�a �g�_�]�h �^�e�y �h�i�_�j�Z�l�b�\�g�h�c �a�Z-

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

�i�j�Z�\�e�_�g�b�b �\�_�l�j�Z �g�Z �\�u�k�h�l�_ 10 �f  (�g�Z�b�f�_�g�v�r�Z�y �\�u�k�h�l�Z �\ �f�_�l�_�h�^�Z�g�g�u�o) �\ �n�h�j�f�Z�l�_ grib, �d�h�l�h-

�j�u�c �y�\�e�y�_�l�k�y �h�n�b�p�b�Z�e�v�g�u�f �n�h�j�f�Z�l�h�f �<�k�_�f�b�j�g�h�c �f�_�l�_�h�j�h�e�h�]�b�q�_�k�d�h�c �h�j�]�Z�g�b�a�Z�p�b�_�c (What 

is GRIB). �B�a grib �n�Z�c�e�h�\ �\�u�^�_�e�y�x�l�k�y �]�h�j�b�a�h�g�l�Z�e�v�g�u�_ u-�d�h�f�i�h�g�_�g�l�u, �h�i�b�k�u�\�Z�x�s�b�_ �i�h�e�y 

�\�_�l�j�Z �k �\�h�k�l�h�d�Z �g�Z �a�Z�i�Z�^, �b �\�_�j�l�b�d�Z�e�v�g�u�_ v-�d�h�f�i�h�g�_�g�l�u, �h�i�b�k�u�\�Z�x�s�b�_ �i�h�e�y �\�_�l�j�Z �k�_�\�_�j!

�x�], �k�h�k�l�Z�\�e�y�x�s�b�_ �k�d�h�j�h�k�l�b �\�_�l�j�Z �^�e�y �l�_�j�j�b�l�h�j�b�b �D�Z�a�Z�o�k�l�Z�g�Z �b �i�j�b�e�_�]�Z�x�s�b�o �l�_�j�j�b�l�h�j�b�c. 

�G�Z �h�k�g�h�\�_ u- �b v-�d�h�f�i�h�g�_�g�l �i�h �j�_�d�h�f�_�g�^�m�_�f�h�f�m �Z�e�]�h�j�b�l�f�m (OfÞ ce of the federal coor-

dinator") �\�u�q�b�k�e�y�x�l�k�y �k�d�h�j�h�k�l�b �b �g�Z�i�j�Z�\�e�_�g�b�y �\�_�l�j�Z �g�Z �\�u�k�h�l�_ 10 �f  �h�l �i�h�\�_�j�o�g�h�k�l�b �k�m�r�b 

�b �n�h�j�f�b�j�m�x�l�k�y �\�_�d�l�h�j�g�u�_ �i�h�e�y �\�_�l�j�Z �^�e�y �d�Z�`�^�h�c �i�h�e�m�]�j�Z�^�m�k�g�h�c �a�h�g�u. �W�l�b �i�h�e�y �b�k�i�h�e�v-

�a�m�x�l�k�y �\ �=�B�K-�i�j�b�e�h�`�_�g�b�y�o �b �a�Z�]�j�m�`�Z�_�l�k�y �g�Z �]�_�h�i�h�j�l�Z�e. �< �g�Z�k�l�h�y�s�_�_ �\�j�_�f�y �n�h�j�f�b�j�m�x�l�k�y 

�i�h�e�y �\�_�l�j�Z �k �i�j�h�]�g�h�a�h�f �g�_ �[�h�e�_�_ �q�_�f 72 �q�Z�k�Z �k �b�g�l�_�j�\�Z�e�h�f 3 �q�Z�k�Z, �d�h�l�h�j�u�_ �j�_�]�m�e�y�j�g�h �h�[�g�h�\-

�e�y�x�l�k�y �i�h �f�_�j�_ �i�h�k�l�m�i�e�_�g�b�y �g�h�\�u�o �^�Z�g�g�u�o. �G�Z �]�_�h�i�h�j�l�Z�e �a�Z�]�j�m�`�Z�x�l�k�y �^�Z�g�g�u�_ �h �^�b�g�Z�f�b�d�_ 

�i�h�e�y �\�_�l�j�Z �l�h�e�v�d�h �g�Z �l�_�d�m�s�b�_ �k�m�l�d�b (6.00 �^�h 24.00 �i�h �\�j�_�f�_�g�b �:�k�l�Z�g�u). �I�j�b �b�k�i�h�e�v�a�h�\�Z�g�b�b 

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

�^�Z�g�g�u�_ �h �i�h�e�_ �\�_�l�j�Z, �Z �l�Z�d�`�_ �f�Z�k�r�l�Z�[ �i�j�_�^�k�l�Z�\�e�_�g�b�y. 
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�I�j�b �\�b�a�m�Z�e�b�a�Z�p�b�b �f�_�l�_�h�^�Z�g�g�u�o �g�Z �]�_�h�i�h�j�l�Z�e�_ �\�_�d�l�h�j �k�d�h�j�h�k�l�b �\�_�l�j�Z �i�j�b�\�y�a�u�\�Z�_�l�k�y 

�d �k�_�j�_�^�b�g�_ �i�h�e�m�]�j�Z�^�m�k�g�h�c �a�h�g�u, �_�]�h �g�Z�i�j�Z�\�e�_�g�b�_ �g�Z �d�Z�j�l�_ �k�h�h�l�\�_�l�k�l�\�m�_�l �i�h�e�m�q�_�g�g�h�f�m 

�a�g�Z�q�_�g�b�x, �\�_�e�b�q�b�g�Z �k�l�j�_�e�d�b �i�j�h�i�h�j�p�b�h�g�Z�e�v�g�Z �k�d�h�j�h�k�l�b �\�_�l�j�Z, �p�\�_�l �k�l�j�_�e�d�b �k�h�h�l�\�_�l�k�l�\�m�_�l 

�l�b�i�m �\�_�l�j�Z, �\ �d�h�l�h�j�u�c �i�h�i�Z�^�Z�_�l �\�_�e�b�q�b�g�Z �k�d�h�j�h�k�l�b. �< �d�Z�q�_�k�l�\�_ �b�g�l�_�j�\�Z�e�h�\ �]�j�Z�^�Z�p�b�b �\�_�l�j�Z 

�i�h �l�b�i�Z�f �b�k�i�h�e�v�a�h�\�Z�g�u �k�e�_�^�m�x�s�b�_ �a�g�Z�q�_�g�b�y �k�d�h�j�h�k�l�b �\�_�l�j�Z: �r�l�h�j�f�h�\�u�_ (�k�d�h�j�h�k�l�v �\�_�l�j�Z 

�[�h�e�v�r�_ 24 �f /�k), �k�b�e�v�g�u�_ (10!24 �f /�k), �m�f�_�j�_�g�g�u�_ (8!10 �f /�k), �k�j�_�^�g�b�_ (5!8 �f /�k), �k�e�Z�[�u�_ 

(�f�_�g�v�r�_ 5 �f /�k). �G�Z�b�f�_�g�h�\�Z�g�b�y �l�b�i�h�\ �\�_�l�j�Z �\�b�^�g�u �i�j�b �\�d�e�x�q�_�g�b�b �h�i�p�b�b «�k�l�b�e�b �k�e�h�y». �I�j�b 

�a�Z�]�j�m�a�d�_ �h�^�g�h�\�j�_�f�_�g�g�h �\�_�d�l�h�j�Z �i�h�e�y �\�_�l�j�Z �b �\�_�d�l�h�j�Z �h�q�Z�]�h�\ �i�h�`�Z�j�h�\ (�j�b�k. 1) �f�h�`�g�h �h�i�j�_�^�_-

�e�b�l�v �\�_�j�h�y�l�g�h�_ �g�Z�i�j�Z�\�e�_�g�b�_ �j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�y �i�h�`�Z�j�Z, �Z �k�b�e�Z �\�_�l�j�Z �i�h�a�\�h�e�y�_�l �h�p�_�g�b�l�v �o�h�l�y 

�[�u �d�Z�q�_�k�l�\�_�g�g�h �i�h�l�_�g�p�b�Z�e�v�g�m�x �k�d�h�j�h�k�l�v �j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�y �i�h�`�Z�j�Z.

�J�b�k. 1. �B�g�l�_�j�n�_�c�k �k�l�j�Z�g�b�p�u �]�_�h�i�h�j�l�Z�e�Z �k �i�h�e�_�f �\�_�l�j�Z 
�b �h�q�Z�]�Z�f�b �i�h�`�Z�j�h�\ �g�Z 7.00 �i�h �\�j�_�f�_�g�b UTC 11 �b�x�g�y 2012 �].

�K�j�Z�\�g�_�g�b�_ �i�j�h�]�g�h�a�g�h�]�h �g�Z�i�j�Z�\�e�_�g�b�y �\�_�l�j�Z, �i�h�e�m�q�_�g�g�h�]�h �g�Z �h�k�g�h�\�_ �f�_�l�_�h�^�Z�g�g�u�o 

GFS, �b �g�Z�i�j�Z�\�e�_�g�b�y �\�_�l�j�Z, �h�i�j�_�^�_�e�y�_�f�h�]�h �i�h �g�Z�i�j�Z�\�e�_�g�b�x �^�u�f�Z �h�l �i�h�`�Z�j�h�\ �g�Z �l�_�d�m�s�b�o 

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

�e�b�k�v �b �k�m�s�_�k�l�\�_�g�g�u�_ �j�Z�k�o�h�`�^�_�g�b�y.

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

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

�Z�e�]�h�j�b�l�f �i�h�e�m�q�_�g�b�y �i�j�h�]�g�h�a�g�u�o �^�Z�g�g�u�o �i�h�e�y �\�_�l�j�Z �\ �w�l�b�o �j�Z�c�h�g�Z�o. �>�e�y �w�l�h�]�h �k �i�h�f�h�s�v�x 

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

�b �g�Z�i�j�Z�\�e�_�g�b�y �\�_�l�j�Z, �d�h�l�h�j�u�_ �k�q�b�l�u�\�Z�x�l�k�y �b �i�_�j�_�^�Z�x�l�k�y �\ �i�j�h�]�j�Z�f�f�m, �n�h�j�f�b�j�m�x�s�m�x �\�u-

�o�h�^�g�m�x �Z�l�j�b�[�m�l�b�\�g�m�x �l�Z�[�e�b�p�m �k �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�f�b �h�q�Z�]�h�\ �i�h�`�Z�j�h�\. 

�H�l�f�_�l�b�f, �q�l�h �\�k�_ �h�i�b�k�Z�g�g�u�_ �\�u�r�_ �i�j�h�p�_�^�m�j�u �Z�\�l�h�f�Z�l�b�a�b�j�h�\�Z�g�u �k �i�h�f�h�s�v�x �i�j�h-

�]�j�Z�f�f, �g�Z�i�b�k�Z�g�g�u�o �g�Z �\�u�k�h�d�h�m�j�h�\�g�_�\�h�f �b�g�l�_�j�i�j�_�l�b�j�m�_�f�h�f �^�b�g�Z�f�b�q�_�k�d�h�f �y�a�u�d�_ �i�j�h�]�j�Z�f-

�f�b�j�h�\�Z�g�b�y �h�[�s�_�]�h �g�Z�a�g�Z�q�_�g�b�y Perl �\ �k�j�_�^�_ Windows, �d�h�l�h�j�u�c �j�Z�k�i�j�h�k�l�j�Z�g�y�_�l�k�y �\ �k�\�h�[�h�^-

�g�h�f �^�h�k�l�m�i�_.



298

�J�Z�g�`�b�j�h�\�Z�g�b�_ �h�q�Z�]�h�\ �i�h�`�Z�j�h�\ 
�i�h �k�l�_�i�_�g�b �i�h�l�_�g�p�b�Z�e�v�g�h�c �h�i�Z�k�g�h�k�l�b 

�>�e�y �i�h�\�u�r�_�g�b�y �w�n�n�_�d�l�b�\�g�h�k�l�b �b�k�i�h�e�v�a�h�\�Z�g�b�y �^�Z�g�g�u�o �d�h�k�f�b�q�_�k�d�h�]�h �f�h�g�b�l�h�j�b�g�]�Z 

�Q�K, �a�Z�]�j�m�`�Z�_�f�u�o �g�Z �]�_�h�i�h�j�l�Z�e, �h�g�b �k�g�Z�[�`�Z�x�l�k�y �^�h�i�h�e�g�b�l�_�e�v�g�h�c �b�g�n�h�j�f�Z�p�b�_�c, �o�Z�j�Z�d�l�_�j�b-

�a�m�x�s�b�o �b�o. �W�l�h �b �j�Z�a�g�h�h�[�j�Z�a�g�Z�y �Z�l�j�b�[�m�l�b�\�g�Z�y �b�g�n�h�j�f�Z�p�b�y, �\�k�i�e�u�\�Z�x�s�Z�y �k �i�h�f�h�s�v�x �d�m�j-

�k�h�j�Z, �b �]�j�Z�n�b�q�_�k�d�Z�y �\�b�a�m�Z�e�b�a�Z�p�b�y �i�j�b �i�h�k�l�j�h�_�g�b�b �d�Z�j�l (�j�b�k. 1), �d�h�l�h�j�Z�y �i�h�f�h�]�Z�_�l �h�p�_�g�b�l�v 

�k�l�_�i�_�g�v �h�i�Z�k�g�h�k�l�b �b�e�b �i�m�l�b �j�Z�a�\�b�l�b�y �Q�K. 

�L�Z�d�`�_ �b �i�j�b �]�_�h�]�j�Z�n�b�q�_�k�d�h�c �i�j�b�\�y�a�d�_ �h�q�Z�]�h�\ �i�h�`�Z�j�h�\ �n�h�j�f�b�j�m�_�l�k�y �j�Z�a�g�h�h�[�j�Z�a�g�Z�y 

�Z�l�j�b�[�m�l�b�\�g�Z�y �b�g�n�h�j�f�Z�p�b�y (�k�f. �\�u�r�_), �\ �d�h�l�h�j�h�c �k�h�^�_�j�`�b�l�k�y �b �b�g�n�h�j�f�Z�p�b�y �h �j�Z�k�k�l�h�y�g�b�b 

�h�l �h�q�Z�]�Z �^�h �[�e�b�`�Z�c�r�_�]�h �g�Z�k�_�e�_�g�g�h�]�h �i�m�g�d�l�Z. �I�j�b �w�l�h�f �h�q�_�\�b�^�g�h, �q�l�h �l�_�f �[�e�b�`�_ �i�h�`�Z�j �d �g�Z-

�k�_�e�_�g�g�h�f�m �i�m�g�d�l�m, �l�_�f �[�h�e�v�r�_ �_�]�h �k�l�_�i�_�g�v �h�i�Z�k�g�h�k�l�b. �W�l�h �i�h�a�\�h�e�y�_�l �j�Z�g�`�b�j�h�\�Z�l�v �h�q�Z�]�b 

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

�g�Z �d�Z�j�l�Z�o, �\ �l�h�f �q�b�k�e�_ �i�j�b �a�Z�]�j�m�a�d�_ �b�o �g�Z �]�_�h�i�h�j�l�Z�e. 

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

�i�h�j�l�Z�e �[�u�e�Z �j�Z�a�j�Z�[�h�l�Z�g�Z �b �h�l�e�Z�`�_�g�Z �g�Z �i�j�b�f�_�j�_ �:�e�f�Z�l�b�g�k�d�h�c �h�[�e�Z�k�l�b (�j�b�k. 2). �I�j�b �w�l�h�f 

�b�k�i�h�e�v�a�h�\�Z�e�b �k�e�_�^�m�x�s�m�x �r�d�Z�e�m �h�p�_�g�d�b �k�l�_�i�_�g�b �h�i�Z�k�g�h�k�l�b �h�q�Z�]�Z �i�h�`�Z�j�Z: �g�b�a�d�Z�y (�j�Z�k�k�l�h-

�y�g�b�_ �[�h�e�v�r�_ �b�e�b �j�Z�\�g�h 20 �d�f), �k�j�_�^�g�y�y (�[�h�e�v�r�_ �b�e�b �j�Z�\�g�h 10 �d�f �b �f�_�g�v�r�_ 20 �d�f), �\�u�k�h�d�Z�y 

(�[�h�e�v�r�_ �b�e�b �j�Z�\�g�h 3 �d�f �b �f�_�g�v�r�_ 10 �d�f), �q�j�_�a�\�u�q�Z�c�g�Z�y (�j�Z�k�k�l�h�y�g�b�_ �f�_�g�v�r�_ 3 �d�f). �P�\�_�l-

�g�Z�y �r�d�Z�e�Z �j�Z�g�`�b�j�h�\�Z�g�b�y �i�h �k�l�_�i�_�g�b �h�i�Z�k�g�h�k�l�b �h�q�Z�]�h�\ �i�h�`�Z�j�h�\ �i�j�b�\�_�^�_�g�Z �\ �h�i�p�b�b «�k�l�b�e�v 

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

�b�a �d�h�k�f�h�k�g�b�f�d�h�\ Landsat. 

�J�b�k. 2. �B�g�l�_�j�n�_�c�k �k�l�j�Z�g�b�p�u �]�_�h�i�h�j�l�Z�e�Z �k �h�q�Z�]�Z�f�b �i�h�`�Z�j�h�\, 
�j�Z�g�`�b�j�h�\�Z�g�g�u�o �i�h �k�l�_�i�_�g�b �h�i�Z�k�g�h�k�l�b

�J�Z�g�`�b�j�h�\�Z�g�b�_ �h�q�Z�]�h�\ �i�h�`�Z�j�h�\ �i�h �k�l�_�i�_�g�b �h�i�Z�k�g�h�k�l�b �i�j�b �a�Z�]�j�m�a�d�_ �g�Z �]�_�h�i�h�j�l�Z�e 

�i�h�f�h�]�Z�_�l �e�m�q�r�_ �h�j�b�_�g�l�b�j�h�\�Z�l�v�k�y �i�j�b �i�j�b�g�y�l�b�b �m�i�j�Z�\�e�y�x�s�b�o �j�_�r�_�g�b�c.
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�G�_�d�h�l�h�j�u�_ �^�j�m�]�b�_ �g�Z�i�j�Z�\�e�_�g�b�y �j�Z�a�\�b�l�b�y �d�h�k�f�b�q�_�k�d�h�]�h �f�h�g�b�l�h�j�b�g�]�Z �Q�K 
�\ �D�Z�a�Z�o�k�l�Z�g�_ 

�K�j�_�^�b �^�j�m�]�b�o �g�Z�i�j�Z�\�e�_�g�b�c �j�Z�a�\�b�l�b�y �d�h�k�f�b�q�_�k�d�h�]�h �f�h�g�b�l�h�j�b�g�]�Z �Q�K �\ �D�Z�a�Z�o�k�l�Z�g�_ 

�\�u�^�_�e�b�f �b�k�i�h�e�v�a�h�\�Z�g�b�_ �n�h�j�f�Z�l�Z Geo-pdf �i�j�b �i�_�j�_�^�Z�q�_ �^�Z�g�g�u�o �i�h�e�v�a�h�\�Z�l�_�e�y�f. �I�j�_�^�h-

�k�l�Z�\�e�_�g�b�_ �^�Z�g�g�u�o �d�h�k�f�b�q�_�k�d�h�]�h �f�h�g�b�l�h�j�b�g�]�Z �i�h�`�Z�j�h�\ �\ �n�h�j�f�Z�l�_ Geo-pdf �i�h�a�\�h�e�y�_�l 

�i�h�e�v�a�h�\�Z�l�_�e�x �g�Z �h�k�g�h�\�_ �w�l�b�o �^�Z�g�g�u�o �n�h�j�f�b�j�h�\�Z�l�v �k�\�h�b �j�Z�a�g�h�h�[�j�Z�a�g�u�_ �\�u�o�h�^�g�u�_ �d�Z�j�l�h-

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

�i�h�\�u�r�Z�_�l �b�g�n�h�j�f�Z�l�b�\�g�h�k�l�v �b �g�Z�]�e�y�^�g�h�k�l�v �\�u�k�u�e�Z�_�f�u�o �i�h�e�v�a�h�\�Z�l�_�e�y�f �j�_�a�m�e�v�l�Z�l�h�\ 

�d�h�k�f�b�q�_�k�d�h�]�h �f�h�g�b�l�h�j�b�g�]�Z �Q�K. �I�j�b �w�l�h�f �h�k�h�[�u�o �k�i�_�p�b�Z�e�v�g�u�o �a�g�Z�g�b�c �h�l �i�h�e�v�a�h�\�Z�l�_�e�y 

�g�_ �l�j�_�[�m�_�l�k�y.

Geo-pdf �n�h�j�f�b�j�m�_�l�k�y �k �i�h�f�h�s�v�x �=�B�K (ArcGIS, MapINFO) �b �i�j�_�^�k�l�Z�\�e�y�_�l �k�h�[�h�c 

�j�Z�k�r�b�j�_�g�g�u�c �n�h�j�f�Z�l pdf, �k�h�^�_�j�`�Z�s�b�c �Z�l�j�b�[�m�l�b�\�g�m�x �b �i�j�h�k�l�j�Z�g�k�l�\�_�g�g�m�x �b�g�n�h�j�f�Z�p�b�x, 

�i�j�b�\�y�a�Z�g�g�m�x �d �]�_�h�]�j�Z�n�b�q�_�k�d�b�f �d�h�h�j�^�b�g�Z�l�Z�f. �N�h�j�f�Z�l Geo-pdf �i�j�_�^�h�k�l�Z�\�e�y�_�l �i�j�h�k�l�h�c 

�\�Z�j�b�Z�g�l �b�k�i�h�e�v�a�h�\�Z�g�b�y �\�h�a�f�h�`�g�h�k�l�_�c �=�B�K �b �i�h�a�\�h�e�y�_�l: �h�i�j�_�^�_�e�y�l�v �d�h�h�j�^�b�g�Z�l�u �g�Z �d�Z�j�l�_ 

�k �i�h�f�h�s�v�x �d�m�j�k�h�j�Z �f�u�r�b, �h�i�j�_�^�_�e�y�l�v �j�Z�k�k�l�h�y�g�b�_, �\�d�e�x�q�Z�l�v / �h�l�d�e�x�q�Z�l�v �d�Z�j�l�h�]�j�Z�n�b�q�_�k�d�b�_ 

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

�\�Z�l�v �k�\�h�b �\�Z�j�b�Z�g�l�u �d�Z�j�l�h�]�j�Z�n�b�q�_�k�d�h�c �b�g�n�h�j�f�Z�p�b�b.

�>�e�y �j�Z�[�h�l�u �k �n�h�j�f�Z�l�h�f Geo-pdf �b�k�i�h�e�v�a�m�_�l�k�y �i�j�h�]�j�Z�f�f�Z Adobe Reader �g�_ �g�b�`�_ 

9-�c �\�_�j�k�b�b. �A�Z�l�_�f �a�Z�]�j�m�`�Z�_�l�k�y �^�h�i�h�e�g�b�l�_�e�v�g�h�_ �i�j�h�]�j�Z�f�f�g�h�_ �h�[�_�k�i�_�q�_�g�b�_ �k �i�h�f�h�s�v�x �n�Z�c�e�Z 

terrago_toolbar40. �I�h�k�e�_ �w�l�h�]�h �m�`�_ �f�h�`�g�h �j�Z�[�h�l�Z�l�v �k �n�h�j�f�Z�l�h�f Geo-pdf.

�;�h�e�v�r�b�f �i�j�_�b�f�m�s�_�k�l�\�h�f �n�h�j�f�Z�l�Z Geo-pdf �y�\�e�y�_�l�k�y �g�Z�e�b�q�b�_ �j�Z�a�g�h�h�[�j�Z�a�g�h�c �d�Z�j�l�h-

�]�j�Z�n�b�q�_�k�d�h�c �b �^�j�m�]�h�c �b�g�n�h�j�f�Z�p�b�b, �d�h�l�h�j�Z�y �k�]�j�m�i�i�b�j�h�\�Z�g�Z �i�h �k�e�h�y�f. �D�Z�`�^�u�c �k�e�h�c �i�h �`�_-

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

�\�h�e «�]�e�Z�a» �h�d�h�e�h �k�h�h�l�\�_�l�k�l�\�m�x�s�_�]�h �k�e�h�y. �K�e�h�b �]�j�m�i�i�b�j�m�x�l�k�y �i�h �b�_�j�Z�j�o�b�q�_�k�d�h�c �k�b�k�l�_�f�_. 

�I�h �`�_�e�Z�g�b�x �i�h�e�v�a�h�\�Z�l�_�e�y �f�h�]�m�l �[�u�l�v �^�h�[�Z�\�e�_�g�u �e�x�[�u�_ �k�e�h�b, �\ �l�h�f �q�b�k�e�_ �k�n�h�j�f�b�j�h�\�Z�g-

�g�u�_ �i�h �_�]�h �^�Z�g�g�u�f (�g�Z�i�j�b�f�_�j, �j�Z�k�i�h�e�h�`�_�g�b�_ �i�h�`�Z�j�g�u�o �q�Z�k�l�_�c). �I�h�e�v�a�h�\�Z�l�_�e�v �l�Z�d�`�_ �f�h�`�_�l 

�m�\�_�e�b�q�b�l�v �f�Z�k�r�l�Z�[ �b�a�h�[�j�Z�`�_�g�b�y.

�I�j�b �\�d�e�x�q�_�g�g�h�c �h�i�p�b�b �>�_�j�_�\�h �f�h�^�_�e�_�c �i�j�_�^�h�k�l�Z�\�e�y�x�l�k�y �^�Z�g�g�u�_ �h �d�Z�`�^�h�f �h�l-

�^�_�e�v�g�h�f �Q�K. �G�Z�i�j�b�f�_�j, �i�j�b �g�Z�`�Z�l�b�b �d�m�j�k�h�j�h�f �g�Z �k�h�h�l�\�_�l�k�l�\�m�x�s�b�c �h�q�Z�] �i�h�`�Z�j�Z �g�Z �d�Z�j�l�_ 

�i�h�e�m�q�Z�_�f �\ �g�b�`�g�_�f �e�_�\�h�f �d�\�Z�^�j�Z�l�_ �^�Z�g�g�u�_ �h �d�h�h�j�^�b�g�Z�l�Z�o, �^�Z�l�_ �b �\�j�_�f�_�g�b �g�Z�[�e�x�^�_�g�b�y, 

�[�e�b�`�Z�c�r�_�f �g�Z�k�_�e�_�g�g�h�f �i�m�g�d�l�_ (BNP), �j�Z�k�k�l�h�y�g�b�b �\ �d�b�e�h�f�_�l�j�Z�o (dist) �b �Z�a�b�f�m�l�_ �h�l BNP 

�^�h �h�q�Z�]�Z. �M�d�Z�a�u�\�Z�_�l�k�y �l�Z�d�`�_ �g�Z�b�f�_�g�h�\�Z�g�b�_ �j�Z�c�h�g�Z �b �h�[�e�Z�k�l�b. �L�Z�d�`�_ �g�Z�`�b�f�Z�y �d�m�j�k�h�j�h�f �g�Z 

�k�h�h�l�\�_�l�k�l�\�m�x�s�b�c �i�h�e�b�]�h�g �\�u�]�h�j�_�\�r�b�o �i�e�h�s�Z�^�_�c �g�Z �d�Z�j�l�_, �i�h�e�m�q�Z�_�f �\ �g�b�`�g�_�f �e�_�\�h�f �d�\�Z-

�^�j�Z�l�_ �^�Z�g�g�u�_ �h �_�]�h �i�e�h�s�Z�^�b �\ �]�_�d�l�Z�j�Z�o.

�;�h�e�v�r�h�_ �a�g�Z�q�_�g�b�_ �i�j�b �h�p�_�g�d�_ �i�h�l�_�g�p�b�Z�e�v�g�h�c �h�i�Z�k�g�h�k�l�b �i�h�`�Z�j�h�\ �b�f�_�_�l �b�g�n�h�j-

�f�Z�p�b�y �h �j�Z�k�i�h�e�h�`�_�g�b�b �h�k�h�[�h �h�o�j�Z�g�y�_�f�u�o �i�j�b�j�h�^�g�u�o �l�_�j�j�b�l�h�j�b�c (�H�H�I�L), �\�d�e�x�q�Z�x�s�b�o 

�a�Z�i�h�\�_�^�g�b�d�b, �a�Z�i�h�\�_�^�g�u�_ �a�h�g�u, �a�Z�d�Z�a�g�b�d�b �b �g�Z�p�b�h�g�Z�e�v�g�u�_ �i�Z�j�d�b. �K�h�a�^�Z�g�g�u�_ �^�e�y �w�l�b�o �a�h�g 

�d�Z�j�l�h�]�j�Z�n�b�q�_�k�d�b�_ �k�e�h�b �\ �=�B�K �h�l�j�Z�`�Z�x�l �b�o �]�j�Z�g�b�p�u �b �i�e�h�s�Z�^�b. �< �h�i�p�b�b �>�_�j�_�\�h �f�h�^�_�e�_�c 

�\ �e�_�\�h�f �k�l�h�e�[�p�_ �i�j�_�^�h�k�l�Z�\�e�y�x�l�k�y �g�Z�b�f�_�g�h�\�Z�g�b�y �\�k�_�o �h�k�h�[�u�o �l�_�j�j�b�l�h�j�b�c. �I�j�b �g�Z�`�Z�l�b�b �g�Z 

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

�l�b�\�g�u�_ �^�Z�g�g�u�_. 

�H�[�j�Z�a�_�p �\�u�o�h�^�g�h�c �b�g�n�h�j�f�Z�p�b�b, �\�u�k�u�e�Z�_�f�h�c �\ �D�j�b�a�b�k�g�u�c �p�_�g�l�j �F�Q�K 4!6 �j�Z�a 

�\ �k�m�l�d�b �\ �n�h�j�f�Z�l�_ Geo-pdf, �i�j�_�^�k�l�Z�\�e�_�g �g�Z �j�b�k. 3. �G�Z �g�_�f �i�j�_�^�k�l�Z�\�e�_�g�u �H�H�I�L �D�Z�a�Z�o�k�l�Z�g�Z 

�b �h�q�Z�]�b �i�h�`�Z�j�h�\ �g�Z 13 �q�Z�k. 43 �f�b�g �Z�k�l�Z�g�b�g�k�d�h�]�h �\�j�_�f�_�g�b 9 �Z�\�]�m�k�l�Z 2012 �].

�J�b�k. 3. �H�[�j�Z�a�_�p �\�u�o�h�^�g�h�c �b�g�n�h�j�f�Z�p�b�b, �\�u�k�u�e�Z�_�f�h�c �\ �D�j�b�a�b�k�g�u�c �p�_�g�l�j �F�Q�K 
�\ �n�h�j�f�Z�l�_ Geo-pdf

�>�j�m�]�b�f �g�h�\�u�f, �Z�d�l�b�\�g�h �j�Z�a�\�b�\�Z�_�f�u�f �g�Z�i�j�Z�\�e�_�g�b�_�f �k�l�Z�e�h �b�k�i�h�e�v�a�h�\�Z�g�b�_ �\�h�a�f�h�`-

�g�h�k�l�_�c �f�_�`�^�m�g�Z�j�h�^�g�h�]�h �k�h�l�j�m�^�g�b�q�_�k�l�\�Z �i�h �i�j�_�^�h�k�l�Z�\�e�_�g�b�x �^�Z�g�g�u�o �>�A�A �i�j�b �\�h�a�g�b�d�g�h-

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

Sentinel Asia. �M�q�Z�k�l�g�b�d�b �w�l�h�c �i�j�h�]�j�Z�f�f�u �i�j�b �j�_�]�b�k�l�j�Z�p�b�b �h�k�h�[�h �h�i�Z�k�g�h�]�h �Q�K �k �m�d�Z-

�a�Z�g�b�_�f �d�h�h�j�^�b�g�Z�l �j�Z�c�h�g�Z �_�]�h �j�Z�k�i�h�e�h�`�_�g�b�y �b �i�_�j�b�h�^�Z �k�t�_�f�d�b �[�_�k�i�e�Z�l�g�h �b �h�i�_�j�Z�l�b�\�g�h 

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

�k�g�b�f�d�b, �Z �l�Z�d�`�_ �Z�j�o�b�\�g�u�_ �k�g�b�f�d�b �a�Z �i�j�_�^�r�_�k�l�\�m�x�s�b�c �Q�K �i�_�j�b�h�^. �?�k�e�b �i�h�e�m�q�Z�l�v �w�l�b 

�k�g�b�f�d�b �h�[�u�q�g�u�f �i�m�l�_�f, �l�h �w�l�h �l�j�_�[�m�_�l �[�h�e�v�r�b�o �f�Z�l�_�j�b�Z�e�v�g�u�o �a�Z�l�j�Z�l �b �^�e�b�l�_�e�v�g�h�]�h 

�\�j�_�f�_�g�g�h�]�h �i�_�j�b�h�^�Z.

�< 2012 �]. �\ �j�Z�f�d�Z�o �i�j�h�]�j�Z�f�f�u Sentinel Asia �[�u�e�b �h�i�_�j�Z�l�b�\�g�h �i�h�e�m�q�_�g�u �d�h�k�f�h�k�g�b�f�d�b 

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

�:�l�u. �K �b�o �i�h�f�h�s�v�x �\ �=�B�K �i�j�h�\�_�^�_�g�Z �h�p�_�g�d�Z �\�u�]�h�j�_�\�r�_�c �i�e�h�s�Z�^�b �b �i�h�e�m�q�_�g�h �l�j�_�o�f�_�j�g�h�_ 

(3-D) �i�j�_�^�k�l�Z�\�e�_�g�b�_ �w�l�h�]�h �i�h�`�Z�j�Z. �<�u�]�h�j�_�\�r�Z�y �i�e�h�s�Z�^�v �i�h �^�Z�g�g�u�f �\�u�k�h�d�h�]�h �j�Z�a�j�_�r�_�g�b�y 

�[�u�e�Z �h�p�_�g�_�g�Z �\ 75, 9 �]�Z, �q�l�h �[�e�b�a�d�h �d �i�j�b�\�_�^�_�g�g�u�f �h�n�b�p�b�Z�e�v�g�u�f �^�Z�g�g�u�f. 
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�H�k�g�h�\�g�u�_ �g�Z�i�j�Z�\�e�_�g�b�y �j�Z�a�\�b�l�b�y �d�h�k�f�b�q�_�k�d�h�]�h �f�h�g�b�l�h�j�b�g�]�Z �Q�K 
�\ �D�Z�a�Z�o�k�l�Z�g�_

�< �[�e�b�`�Z�c�r�_�f �[�m�^�m�s�_�f �j�Z�a�\�b�l�b�_ �d�h�k�f�b�q�_�k�d�h�]�h �f�h�g�b�l�h�j�b�g�]�Z �Q�K �\ �D�Z�a�Z�o�k�l�Z�g�_ �[�m�^�_�l 

�b�^�l�b �i�h �k�e�_�^�m�x�s�b�f �g�Z�i�j�Z�\�e�_�g�b�y�f: 

1. �J�Z�a�\�b�l�b�_ �]�_�h�i�h�j�l�Z�e�v�g�u�o �l�_�o�g�h�e�h�]�b�c �b �k �k�h�a�^�Z�g�b�_ �g�Z �[�Z�a�_ �b�o �k�_�l�b �l�_�j�j�b�l�h�j�b�Z�e�v-

�g�u�o �k�b�l�m�Z�p�b�h�g�g�u�o �p�_�g�l�j�h�\ �d�h�k�f�b�q�_�k�d�h�]�h �f�h�g�b�l�h�j�b�g�]�Z �Q�K. 

2. �;�h�e�_�_ �Z�d�l�b�\�g�h�_ �b�k�i�h�e�v�a�h�\�Z�g�b�_ �>�>�A �k�j�_�^�g�_�]�h, �\�u�k�h�d�h�]�h �b �k�\�_�j�o�\�u�k�h�d�h�]�h �j�Z�a�j�_-

�r�_�g�b�y, �Z �l�Z�d�`�_ �j�Z�^�Z�j�g�u�o �^�Z�g�g�u�o, �\ �l�h�f �q�b�k�e�_ �b �k �\�u�\�h�^�b�f�u�o �g�Z �h�j�[�b�l�m �\ 2013!2014 �]�]. 

�d�Z�a�Z�o�k�l�Z�g�k�d�b�o �d�h�k�f�b�q�_�k�d�b�o �k�i�m�l�g�b�d�h�\.

3. �N�h�j�f�b�j�h�\�Z�g�b�_ �i�j�h�]�g�h�a�g�h�]�h �[�e�h�d�Z, �\�d�e�x�q�Z�x�s�_�]�h �[�e�h�d�b �f�h�^�_�e�b�j�h�\�Z�g�b�y �i�h�`�Z�j�h�\, 

�i�Z�\�h�^�d�h�\, �g�Z�\�h�^�g�_�g�b�c �b �i�j�h�j�u�\�h�\ �i�e�h�l�b�g.

4. �<�k�_ �[�h�e�_�_ �\�h�a�j�Z�k�l�Z�x�s�m�x �j�h�e�v �\�h�a�f�h�`�g�h�k�l�_�c �f�_�`�^�m�g�Z�j�h�^�g�h�]�h �k�h�l�j�m�^�g�b�q�_�k�l�\�Z 

�d�Z�d �k �J�h�k�k�b�_�c, �l�Z�d �b �\ �j�Z�f�d�Z�o �f�_�`�^�m�g�Z�j�h�^�g�u�o �h�j�]�Z�g�b�a�Z�p�b�c, �l�Z�d�b�o �d�Z�d Sentinel Asia.

�J�Z�[�h�l�Z �\�u�i�h�e�g�_�g�Z �\ �j�Z�f�d�Z�o �i�j�h�_�d�l�Z «�J�Z�a�j�Z�[�h�l�d�Z �l�_�o�g�h�e�h�]�b�c �b �Z�e�]�h�j�b�l�f�h�\ �k�b�l�m�Z-

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

�A�_�f�e�b» �J�_�k�i�m�[�e�b�d�Z�g�k�d�h�c �[�x�^�`�_�l�g�h�c �i�j�h�]�j�Z�f�f�u 002 «�I�j�b�d�e�Z�^�g�u�_ �g�Z�m�q�g�u�_ �b�k�k�e�_�^�h�\�Z�g�b�y 

�\ �h�[�e�Z�k�l�b �d�h�k�f�b�q�_�k�d�h�c �^�_�y�l�_�e�v�g�h�k�l�b»
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The main results and the directions of development of spa ce monitoring 
of an emergency in Kazakhstan

O.P. Arkhipkin., G.N. Sagatdinova
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The characteristic of operating system of space monitoring of an emergency in Kazakhstan, including monitoring 
of melt snow and ice cover, passing of ß ood waters and ß oods, Þ res is given. The description of a geoportal of space 
monitoring of an emergency, its structure, technology of updating of results of monitoring exposed on a geoportal 
and meteodata (a wind Þ eld), ranging of seats of Þ re on degree of potential danger is provided. Possibilities of use 
of Geo-pdf format by transfer of results of space monitoring of an emergency to users are considered. The main 
directions of development of space monitoring of an emergency in the near future are speciÞ ed.

Keywords: remote sensing, space monitoring, emergency, Þ re centers, burned areas, ß ood zone, geo-portal, format 
Geo-pdf, wind Þ eld.


