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

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

�<�\�_�^�_�g�b�_

�B�a�f�_�g�_�g�b�y �d�e�b�f�Z�l�Z �k�l�Z�g�h�\�y�l�k�y �i�j�b�q�b�g�h�c �f�g�h�]�h�q�b�k�e�_�g�g�u�o �k�l�b�o�b�c�g�u�o �[�_�^�k�l�\�b�c:
�i�Z�\�h�^�d�h�\, �a�Z�k�m�o, �h�[�b�e�v�g�u�o �k�g�_�]�h�i�Z�^�h�\, �e�_�k�g�u�o �i�h�`�Z�j�h�\ �b �l.�i., �i�j�b�g�h�k�y�s�b�o �h�]�j�h�f�g�u�c
�m�s�_�j�[ �w�d�h�g�h�f�b�d�_ �h�l�^�_�e�v�g�u�o �k�l�j�Z�g �b �p�_�e�u�o �j�_�]�b�h�g�h�\. �< �i�h�k�e�_�^�g�b�_ �]�h�^�u �^�e�y �f�h�g�b�l�h�j�b�g�]�Z
�k�l�b�o�b�c�g�u�o �[�_�^�k�l�\�b�c �\�k�_ �q�Z�s�_ �b�k�i�h�e�v�a�m�x�l �]�_�h�i�j�h�k�l�j�Z�g�k�l�\�_�g�g�u�_ �^�Z�g�g�u�_ �j�Z�a�g�h�c �i�j�b�j�h�^�u:
�Z�w�j�h�d�h�k�f�b�q�_�k�d�b�_ �k�g�b�f�d�b �b �i�j�h�^�m�d�l�u (�g�Z�i�j�b�f�_�j, �p�b�n�j�h�\�m�x �f�h�^�_�e�v �j�_�e�v�_�n�Z, �d�Z�j�l�u
�a�_�f�e�_�i�h�e�v�a�h�\�Z�g�b�y), �Z �l�Z�d�`�_�^�Z�g�g�u�_ �^�\�m�f�_�j�g�h�]�h �b�e�b �l�j�_�o�f�_�j�g�h�]�h �f�h�^�_�e�b�j�h�\�Z�g�b�y
(�\ �q�Z�k�l�g�h�k�l�b, �f�_�l�_�h�j�h�e�h�]�b�q�_�k�d�b�_ �b�e�b �]�b�^�j�h�e�h�]�b�q�_�k�d�b�_ �f�h�^�_�e�b). �J�_�a�m�e�v�l�Z�l�h�f �f�h�g�b�l�h�j�b�g�]�Z
�i�j�b �b�k�i�h�e�v�a�h�\�Z�g�b�b �l�Z�d�h�]�h �j�h�^�Z �b�g�n�h�j�f�Z�p�b�b �k�l�Z�g�h�\�y�l�k�y �p�b�n�j�h�\�u�_ �d�Z�j�l�u �b�e�b
�f�g�h�]�h�k�e�h�c�g�u�_ �]�_�h�i�j�h�k�l�j�Z�g�k�l�\�_�g�g�u�_ �^�Z�g�g�u�_, �k�m�s�_�k�l�\�_�g�g�h �h�[�e�_�]�q�Z�x�s�b�_ �i�j�h�p�_�k�k
�i�j�b�g�y�l�b�y �j�_�r�_�g�b�y �k�h�h�l�\�_�l�k�l�\�m�x�s�b�f�b �h�j�]�Z�g�Z�f�b. �I�h�^�h�[�g�Z�y �b�g�n�h�j�f�Z�p�b�y �f�h�`�_�l
�b�k�i�h�e�v�a�h�\�Z�l�v�k�y �g�_ �l�h�e�v�d�h �^�e�y �d�Z�j�l�h�]�j�Z�n�b�j�h�\�Z�g�b�y �j�Z�c�h�g�h�\ �k�l�b�o�b�c�g�u�o �[�_�^�k�l�\�b�c �\�h �\�j�_�f�y
�b�e�b �i�h�k�e�_ �k�Z�f�h�]�h �k�h�[�u�l�b�y, �g�h�b �g�Z �^�j�m�]�b�o �w�l�Z�i�Z�o �p�b�d�e�Z �j�Z�a�\�b�l�b�y �k�l�b�o�b�c�g�h�]�h �[�_�^�k�l�\�b�y
(disaster cycle) – �\ �l�h�f �q�b�k�e�_ �^�e�y �i�h�k�l�j�h�_�g�b�y �d�Z�j�l �j�b�k�d�h�\, �b�e�e�x�k�l�j�b�j�m�x�s�b�o �\�_�j�h�y�l�g�h�k�l�v
�g�Z�k�l�m�i�e�_�g�b�y �k�h�[�u�l�b�y �b �m�s�_�j�[, �d�h�l�h�j�u�c �f�h�`�_�l �[�u�l�v �b�f �i�j�b�q�b�g�_�g.

�I�j�h�[�e�_�f�_ �k�h�a�^�Z�g�b�y �h�i�_�j�Z�p�b�h�g�g�u�o �k�_�j�\�b�k�h�\ �h�p�_�g�d�b �j�b�k�d�h�\ �k�l�b�o�b�c�g�u�o �[�_�^�k�l�\�b�c
�\ �?�\�j�h�i�_ �i�h�k�\�y�s�_�g �i�j�h�_�d�l SAFER (http://www.emergencyresponse.eu/site/FO/scripts/ 
myFO_accueil.php?lang=EN)�i�j�h�]�j�Z�f�f�u GMES (Global Monitoring for Environment and 
Security. �< �h�l�g�h�r�_�g�b�b �k�h�a�^�Z�g�b�y �b�g�n�h�j�f�Z�p�b�h�g�g�u�o �k�_�j�\�b�k�h�\ �^�e�y �f�h�g�b�l�h�j�b�g�]�Z,
�d�Z�j�l�h�]�j�Z�n�b�j�h�\�Z�g�b�y, �f�h�^�_�e�b�j�h�\�Z�g�b�y �j�b�k�d�h�\�a�Z�l�h�i�e�_�g�b�c �b �h�p�_�g�d�_ �\�u�a�\�Z�g�g�u�o �b�f�b �i�h�l�_�j�v
�Z�g�Z�e�h�]�h�f �k�h�a�^�Z�\�Z�_�f�h�c �k�b�k�l�_�f�u �f�h�`�g�h �m�d�Z�a�Z�l�v �j�Z�a�j�Z�[�h�l�Z�g�g�u�_�\ �f�_�`�^�m�g�Z�j�h�^�g�u�o
�k�l�Z�g�^�Z�j�l�Z�o �h�p�_�g�d�b �j�b�k�d�h�\ �b�g�n�h�j�f�Z�p�b�h�g�g�u�_ �i�j�h�^�m�d�l�u �b �k�_�j�\�b�k�u �d�h�f�i�Z�g�b�b Ambiental 
(�<�_�e�b�d�h�[�j�b�l�Z�g�b�y) (http://www.ambiental.co.uk/). Ambiental �y�\�e�y�_�l�k�y �f�b�j�h�\�u�f �e�b�^�_�j�h�f
�\ �h�[�e�Z�k�l�b �j�Z�a�j�Z�[�h�l�d�b �^�_�l�Z�e�b�a�b�j�h�\�Z�g�g�h�]�h �d�Z�j�l�h�]�j�Z�n�b�j�h�\�Z�g�b�y �j�b�k�d�h�\ �a�Z�l�h�i�e�_�g�b�c �b �b�o
�f�h�^�_�e�b�j�h�\�Z�g�b�y �\ �b�g�l�_�]�j�Z�p�b�b �k �k�h�p�b�h-�w�d�h�g�h�f�b�q�_�k�d�h�c �b�g�n�h�j�f�Z�p�b�_�c. �D�h�f�i�Z�g�b�y
�i�j�_�^�h�k�l�Z�\�e�y�_�l �b�g�n�h�j�f�Z�p�b�h�g�g�u�_ �i�j�h�^�m�d�l�u �b �k�_�j�\�b�k�u �a�Z�b�g�l�_�j�_�k�h�\�Z�g�g�u�f �]�h�k�m�^�Z�j�k�l�\�_�g�g�u�f
�h�j�]�Z�g�Z�f �i�j�_�^�h�l�\�j�Z�s�_�g�b�y �q�j�_�a�\�u�q�Z�c�g�u�o �k�b�l�m�Z�p�b�c, �h�j�]�Z�g�Z�f �i�e�Z�g�b�j�h�\�Z�g�b�y �j�Z�a�\�b�l�b�y
�m�j�[�Z�g�b�a�b�j�h�\�Z�g�g�u�o �l�_�j�j�b�l�h�j�b�c, �b�f�m�s�_�k�l�\�_�g�g�h�f�m �b �d�h�f�f�m�g�Z�e�v�g�h�f�m �k�_�d�l�h�j�m, �k�l�j�Z�o�h�\�u�f
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�d�h�f�i�Z�g�b�y�f. �A�Z�k�e�m�`�b�\�Z�_�l �\�g�b�f�Z�g�b�y �h�i�u�l �h�p�_�g�b�\�Z�g�b�y �j�b�k�d�h�\ �a�Z�l�h�i�e�_�g�b�c, �i�j�_�^�h�k�l�Z�\�e�_�g�b�_
�q�_�j�_�a �i�h�j�l�Z�e �p�_�e�h�c �k�b�k�l�_�f�u �b�g�n�h�j�f�Z�p�b�h�g�g�u�o �m�k�e�m�] �^�e�y �i�h�^�^�_�j�`�d�b �i�j�b�g�y�l�b�y �j�_�r�_�g�b�c �i�h
�w�l�h�f�m �i�h�\�h�^�m �h�j�]�Z�g�b�a�Z�p�b�y�f �b �h�l�^�_�e�v�g�u�f �]�j�Z�`�^�Z�g�Z�f �<�_�e�b�d�h�[�j�b�l�Z�g�b�b �:�]�_�g�l�k�l�\�h�f �i�h
�h�d�j�m�`�Z�x�s�_�c �k�j�_�^�_ (Environment-agency) (�<�_�e�b�d�h�[�j�b�l�Z�g�b�y) (http://www.environment-
agency.gov.uk/homeandleisure/floods/default.aspx)�N�j�Z�g�p�m�a�k�d�h�_ �d�h�k�f�b�q�_�k�d�h�_ �Z�]�_�g�l�k�l�\�h CNES 
�Z�d�l�b�\�g�h �j�Z�a�\�b�\�Z�_�l �i�h�^�o�h�^ �d �h�p�_�g�d�_ �j�b�k�d�h�\ �b�g�n�_�d�p�b�h�g�g�u�o �a�Z�[�h�e�_�\�Z�g�b�c, �\�u�a�u�\�Z�_�f�u�o
�j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�_�f �g�Z�k�_�d�h�f�u�o – �i�_�j�_�g�h�k�q�b�d�h�\ �b�g�n�_�d�p�b�c �\ �j�_�a�m�e�v�l�Z�l�_ �g�Z�\�h�^�g�_�g�b�c
�\ �k�l�j�Z�g�Z�o �:�n�j�b�d�b (http://www.redgems.org/spip.php?rubrique4). �H�^�g�Z�d�h �b�k�i�h�e�v�a�m�_�f�u�_
�k�_�]�h�^�g�y �\ �h�i�_�j�Z�p�b�h�g�g�u�o �k�b�k�l�_�f�Z�o �f�_�l�h�^�u �h�p�_�g�d�b �j�b�k�d�h�\ �a�Z�q�Z�k�l�m�x �y�\�e�y�x�l�k�y �k�e�b�r�d�h�f
�m�i�j�h�r�_�g�g�u�f�b, �b �g�_ �h�i�b�j�Z�x�l�k�y �g�Z �^�h�k�l�Z�l�h�q�g�h �j�Z�a�\�b�l�u�c �f�Z�l�_�f�Z�l�b�q�_�k�d�b�c �Z�i�i�Z�j�Z�l �h�p�_�g�d�b
�k�j�_�^�g�_�]�h �j�b�k�d�Z �i�h �w�f�i�b�j�b�q�_�k�d�b�f �^�Z�g�g�u�f, �j�Z�a�j�Z�[�h�l�Z�g�g�u�c �^�e�y �a�Z�^�Z�q �h�p�_�g�b�\�Z�g�b�y �d�Z�q�_�k�l�\�Z
�\�h�k�k�l�Z�g�h�\�e�_�g�b�y �n�m�g�d�p�b�h�g�Z�e�v�g�u�o �a�Z�\�b�k�b�f�h�k�l�_�c �g�Z �h�k�g�h�\�_ �w�f�i�b�j�b�q�_�k�d�b�o �^�Z�g�g�u�o, �i�j�b�f�_-
�g�y�_�f�u�c �\ �k�l�Z�l�b�k�l�b�q�_�k�d�h�c �l�_�h�j�b�b �h�[�m�q�_�g�b�y [1-3]. 

�< �^�Z�g�g�h�c�j�Z�[�h�l�_ �i�j�_�^�e�Z�]�Z�_�l�k�y �i�h�k�l�Z�g�h�\�d�Z �a�Z�^�Z�q�b �h�p�_�g�d�b �j�b�k�d�h�\, �k�\�y�a�Z�g�g�u�o �k�h
�k�l�b�o�b�c�g�u�f�b �[�_�^�k�l�\�b�y�f�b �g�Z �h�k�g�h�\�_ �j�Z�a�g�h�j�h�^�g�h�c �b�g�n�h�j�f�Z�p�b�b (�k�i�m�l�g�b�d�h�\�u�o �b �g�Z�a�_�f�g�u�o
�^�Z�g�g�u�o, �Z �l�Z�d�`�_ �^�Z�g�g�u�o �f�h�^�_�e�b�j�h�\�Z�g�b�y), �h�[�h�k�g�h�\�u�\�Z�_�l�k�y �i�j�b�f�_�g�y�_�f�u�c �^�e�y �j�_�r�_�g�b�y �w�l�h�c
�a�Z�^�Z�q�b �f�_�l�h�^ �b �j�Z�k�k�f�Z�l�j�b�\�Z�_�l�k�y �i�j�b�f�_�j �_�]�h �i�j�Z�d�l�b�q�_�k�d�h�]�h �i�j�b�f�_�g�_�g�b�y �^�e�y �h�p�_�g�d�b �j�b�k�d�Z
�a�Z�l�h�i�e�_�g�b�c �\ �G�Z�f�b�[�b�b.

�K�m�s�_�k�l�\�m�x�s�b�_ �i�h�^�o�h�^�u �d �h�p�_�g�d�_ �j�b�k�d�h�\ �k�l�b�o�b�c�g�u�o �[�_�^�k�l�\�b�c �g�Z �h�k�g�h�\�_
�]�_�h�i�j�h�k�l�j�Z�g�k�l�\�_�g�g�h�c �b�g�n�h�j�f�Z�p�b�b

�< �k�Z�f�u�o �j�Z�a�e�b�q�g�u�o �i�j�_�^�f�_�l�g�u�o �h�[�e�Z�k�l�y�o (�w�d�h�g�h�f�b�d�_, �a�^�j�Z�\�h�h�o�j�Z�g�_�b�b, �n�b�g�Z�g�k�h�\�h�c
�k�n�_�j�_) �h�[�s�_�_ �i�h�g�y�l�b�_ �j�b�k�d�Z �h�i�j�_�^�_�e�y�_�l�k�y �i�j�b�f�_�j�g�h �h�^�b�g�Z�d�h�\�h. �I�h�^ �j�b�k�d�h�fR �i�h�g�b�f�Z�x�l
�n�m�g�d�p�b�x �^�\�m�o �i�_�j�_�f�_�g�g�u�o: �\�_�j�h�y�l�g�h�k�l�b �g�Z�k�l�m�i�e�_�g�b�y �g�_�[�e�Z�]�h�i�j�b�y�l�g�h�]�h �k�h�[�u�l�b�yp �b �g�Z-

�g�h�k�b�f�h�]�h �w�l�b�f �k�h�[�u�l�b�_�f �m�s�_�j�[�Zl  (http://www.wired.com/science/planetearth/ magazine/17-
01/ff_dutch_delta?currentPage=3):

�� ��lpfR ,� .      (1) 

�A�Z�q�Z�k�l�m�x �a�Z�\�b�k�b�f�h�k�l�v (1) �i�j�_�^�k�l�Z�\�e�y�x�l �\ �\�b�^�_ �f�Z�l�j�b�p�u �j�b�k�d�Z (risk matrix) – �^�\�m-
�f�_�j�g�h�]�h �f�Z�k�k�b�\�Z, �w�e�_�f�_�g�l�Z�f�b �d�h�l�h�j�h�]�h �y�\�e�y�x�l�k�y �a�g�Z�q�_�g�b�y �j�b�k�d�Z �^�e�y �n�b�d�k�b�j�h�\�Z�g�g�u�o �^�b�k-
�d�j�_�l�g�u�o �]�j�Z�^�Z�p�b�c �a�g�Z�q�_�g�b�cp �b l  [4], �h�i�j�_�^�_�e�y�_�f�u�_ �f�_�l�h�^�h�f �w�d�k�i�_�j�l�g�h�]�h �h�p�_�g�b�\�Z�g�b�y.

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

�< �k�l�Z�l�b�k�l�b�q�_�k�d�h�c �l�_�h�j�b�b �i�j�b�g�y�l�b�y �j�_�r�_�g�b�c �n�m�g�d�p�b�y �j�b�k�d�Z �^�e�y�h�p�_�g�d�b )(x�G
�i�Z�j�Z�f�_�l�j�Z�T (�k �i�h�f�h�s�v�x �d�e�Z�k�k�b�n�b�d�Z�l�h�j�Z �b�e�b �j�_�r�Z�x�s�_�]�h �i�j�Z�\�b�e�Z), �\�u�q�b�k�e�_�g�g�Z�y �g�Z
�h�k�g�h�\�_ �g�Z�[�x�e�x�^�_�g�b�cx �i�Z�j�Z�f�_�l�j�Z�T, �h�i�j�_�^�_�e�y�_�l�k�y �d�Z�d �h�`�b�^�Z�_�f�h�_ �a�g�Z�q�_�g�b�_ �n�m�g�d�p�b�b
�i�h�l�_�j�vL  [5] 

�� ���� �� �� ���� �� �� ��dxxfxLxR �T�G�T�G�T /,, �³�        (2)
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�< �j�Z�[�h�l�_ [6] �k�h�^�_�j�`�b�l�k�y �^�_�l�Z�e�v�g�u�c �h�[�a�h�j �f�_�l�j�b�d �^�e�y �h�i�j�_�^�_�e�_�g�b�y �j�b�k�d�h�\
�h�l�^�_�e�v�g�h�]�h �b�g�^�b�\�b�^�m�m�f�Z, �Z �l�Z�d�`�_ �k�h�p�b�Z�e�v�g�u�o, �w�d�h�g�h�f�b�q�_�k�d�b�o �b �^�j�m�]�b�o �j�b�k�d�h�\,
�k�\�y�a�Z�g�g�u�o �k�h �k�l�b�o�b�c�g�u�f�b �[�_�^�k�l�\�b�y�f�b. �I�j�b �w�l�h�f, �\ �h�[�s�_�f �k�e�m�q�Z�_, �j�b�k�d �h�i�b�k�u�\�Z�_�l�k�y �\
�\�b�^�_ �n�m�g�d�p�b�b �\�_�j�h�y�l�g�h�k�l�b �g�Z�g�_�k�_�g�g�h�]�h �m�s�_�j�[�Z. �G�Z�i�j�b�f�_�j, �i�j�h�k�l�h�c �f�_�j�h�c �k�h�p�b�Z�e�v�g�h�]�h
�j�b�k�d�Z �k�q�b�l�Z�_�l�k�y �h�`�b�^�Z�_�f�h�_ �q�b�k�e�h �`�_�j�l�\ �a�Z �]�h�^, �\�u�q�b�k�e�y�_�f�h�_ �i�h �n�h�j�f�m�e�_

�³
�f

� 
0

)()( dxxxfNE N ,           (3) 

�]�^�_ )(xfN  – �n�m�g�d�p�b�y �i�e�h�l�g�h�k�l�b �\�_�j�h�y�l�g�h�k�l�b �q�b�k�e�Z �`�_�j�l�\x �a�Z �]�h�^.

�>�j�m�]�b�f �i�j�b�f�_�j�h�f �n�m�g�d�p�b�b �j�b�k�d�Z [7] �y�\�e�y�_�l�k�y �n�m�g�d�p�b�y �k�h�\�h�d�m�i�g�h�]�h �\�a�\�_�r�_�g�g�h�]�h �j�b�k�d�Z
(AWR – Aggregated weighted risk), �h�i�j�_�^�_�e�y�_�f�Z�y �k�h�h�l�g�h�r�_�g�b�_�f

�³�³� 
A

dxdyyxhyxIRAWR ),(),( ,    (4) 

�]�^�_ ),( yxIR  – �w�l�h �j�b�k�d �k�l�b�o�b�c�g�h�]�h �[�_�^�k�l�\�b�y (�l�Z�d �g�Z�a�u�\�Z�_�f�u�c, �b�g�^�b�\�b�^�m�Z�e�v�g�u�c �j�b�k�d) �\

�i�h�a�b�p�b�b �k �d�h�h�j�^�b�g�Z�l�Z�f�b),( yx , ),( yxh  – �q�b�k�e�h �^�h�f�h�\ �\ �i�h�a�b�p�b�b),( yx , A  – �h�[�e�Z�k�l�v, �^�e�y

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

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

�I�h�k�l�Z�g�h�\�d�Z �a�Z�^�Z�q�b �h�p�_�g�d�b �j�b�k�d�h�\ �g�Z �h�k�g�h�\�_ �]�_�h�i�j�h�k�l�j�Z�g�k�l�\�_�g�g�h�c �b�g�n�h�j�f�Z�p�b�b
�b �f�_�l�h�^ �_�_ �j�_�r�_�g�b�y

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

�³�³� 
A

A dxdyyxrR ),(              (5) 

�]�^�_ ),( yxr  – �b�g�^�b�\�b�^�m�Z�e�v�g�u�c �h�`�b�^�Z�_�f�u�c �j�b�k�d �i�h�k�e�_�^�k�l�\�b�c �k�l�b�o�b�c�g�h�]�h �[�_�^�k�l�\�b�yz  (�b�g-

�^�b�\�b�^�m�Z�e�v�g�u�_ �h�`�b�^�Z�_�f�u�_ �i�h�l�_�j�b) �\ �l�h�q�d�_ ),( yx , �\�u�q�b�k�e�y�_�f�u�c �d�Z�d �f�Z�l�_�f�Z�l�b�q�_�k�d�h�_ �h�`�b-

�^�Z�g�b�_ �n�m�g�d�p�b�b �m�s�_�j�[�Z)(zh yx �i�h�k�e�_�^�k�l�\�b�c �\ �i�h�a�b�p�b�b),( yx

�� �� �� ��dzzpzhyxr yxyx�³
�f

� 
0

)(, ,     (6) 

�]�^�_ �� ��zp yx   – �i�e�h�l�g�h�k�l�v �j�Z�k�i�j�_�^�_�e�_�g�b�y �\�_�j�h�y�l�g�h�k�l�b �k�l�b�o�b�c�g�h�]�h �[�_�^�k�l�\�b�yz �\ �l�h�q�d�_ ),( yx ,

�h�p�_�g�b�\�Z�_�f�Z�y �g�Z �h�k�g�h�\�_ �k�h�\�f�_�k�l�g�h�]�h �Z�g�Z�e�b�a�Z �j�Z�a�g�h�j�h�^�g�u�o �]�_�h�i�j�h�k�l�j�Z�g�k�l�\�_�g�g�u�o �^�Z�g�g�u�o.
�H�^�b�g �b�a �f�_�l�h�^�h�\ �h�p�_�g�b�\�Z�g�b�y �i�e�h�l�g�h�k�l�b �\�_�j�h�y�l�g�h�k�l�b�� ��zp yx �b �n�m�g�d�p�b�b �m�s�_�j�[�Z �h�i�j�_�^�_�e�y-

�_�l�k�y �l�b�i�h�f �k�l�b�o�b�c�g�h�]�h �[�_�^�k�l�\�b�y �b �[�m�^�_�l �h�i�b�k�Z�g �g�b�`�_.
�I�e�h�l�g�h�k�l�v �j�Z�k�i�j�_�^�_�e�_�g�b�y �\�_�j�h�y�l�g�h�k�l�b �k�l�b�o�b�c�g�h�]�h �[�_�^�k�l�\�b�y�� ��zp yx �h�i�j�_�^�_�e�y�_�l�k�y

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

�>�e�y �\�h�k�k�l�Z�g�h�\�e�_�g�b�y �i�e�h�l�g�h�k�l�b �j�Z�k�i�j�_�^�_�e�_�g�b�y �\�_�j�h�y�l�g�h�k�l�b�� ��zp yx �f�h�`�g�h �b�k�i�h�e�v-

�a�h�\�Z�l�v �o�h�j�h�r�h �j�Z�a�j�Z�[�h�l�Z�g�g�u�_ �\ �k�l�Z�l�b�k�l�b�q�_�k�d�h�c �l�_�h�j�b�b �h�[�m�q�_�g�b�y [1-3] �f�_�l�h�^ �f�b�g�b�f�b�a�Z-
�p�b�b �w�f�i�b�j�b�q�_�k�d�h�]�h �n�m�g�d�p�b�h�g�Z�e�Z �\ �i�j�h�[�e�_�f�_ �f�b�g�b�f�b�a�Z�p�b�b �k�j�_�^�g�_�]�h �j�b�k�d�Z. �D�h�g�k�l�j�m�b�j�h-
�\�Z�g�b�_ �w�f�i�b�j�b�q�_�k�d�h�]�h �n�m�g�d�p�b�h�g�Z�e�Z �h�k�g�h�\�Z�g�h �g�Z �Z�i�i�j�h�d�k�b�f�Z�p�b�b �g�_�b�a�\�_�k�l�g�h�c �i�e�h�l�g�h�k�l�b
�\�_�j�h�y�l�g�h�k�l�b, �\�o�h�^�y�s�_�c �\ �n�m�g�d�p�b�h�g�Z�e �k�j�_�^�g�_�]�h �j�b�k�d�Z �l�b�i�Z (6) (�\ �g�Z�r�_�f �k�e�m�q�Z�_), �g�_�d�h�l�h�j�h�c
�w�f�i�b�j�b�q�_�k�d�h�c �i�e�h�l�g�h�k�l�v�x, �\�h�k�k�l�Z�g�Z�\�e�b�\�Z�_�f�h�c �g�Z �h�k�g�h�\�_ �^�Z�g�g�u�o �b�a�f�_�j�_�g�b�c, �b �b�k�i�h�e�v�a�h-
�\�Z�g�b�_�f �_�_�\�f�_�k�l�h �g�_�b�a�\�_�k�l�g�h�c �i�e�h�l�g�h�k�l�b �\ �i�h�e�m�q�b�\�r�_�f�k�y �w�f�i�b�j�b�q�_�k�d�h�f �n�m�g�d�p�b�h�g�Z�e�_.
�>�Z�e�_�_ �g�Z�f �g�_ �g�m�`�g�h �j�_�r�Z�l�v �a�Z�^�Z�q�m �f�b�g�b�f�b�a�Z�p�b�b �w�l�h�]�h �w�f�i�b�j�b�q�_�k�d�h�]�h �n�m�g�d�p�b�h�g�Z�e�Z �k�j�_�^-
�g�_�]�h �j�b�k�d�Z, �d�Z�d �w�l�h �^�_�e�Z�_�l�k�y �\ �d�e�Z�k�k�b�q�_�k�d�h�c �l�_�h�j�b�b �\�h�k�k�l�Z�g�h�\�e�_�g�b�y �a�Z�\�b�k�b�f�h�k�l�_�c �i�h �w�f-
�i�b�j�b�q�_�k�d�b�f �^�Z�g�g�u�f. �< �g�Z�r�_�f �k�e�m�q�Z�_ �b�g�l�_�j�_�k �i�j�_�^�k�l�Z�\�e�y�_�l �e�b�r�v �d�e�Z�k�k�b�q�_�k�d�Z�y �\ �f�Z�l�_�f�Z-
�l�b�q�_�k�d�h�c �k�l�Z�l�b�k�l�b�d�_ �a�Z�^�Z�q�Z �\�h�k�k�l�Z�g�h�\�e�_�g�b�y �i�e�h�l�g�h�k�l�b �\�_�j�h�y�l�g�h�k�l�b �� ��zp yx �i�h �\�u�[�h�j�h�q-

�g�u�f �^�Z�g�g�u�f. �<�h�k�k�l�Z�g�h�\�b�\ �i�e�h�l�g�h�k�l�v �\�_�j�h�y�l�g�h�k�l�b, �f�u �k�f�h�`�_�f �h�p�_�g�b�l�v �b�g�^�b�\�b�^�m�Z�e�v�g�u�c
�j�b�k�d �k�h�]�e�Z�k�g�h (6) �d�Z�d �h�`�b�^�Z�_�f�m�x �\�_�e�b�q�b�g�m �m�s�_�j�[�Z �h�l �k�l�b�o�b�c�g�h�]�h �[�_�^�k�l�\�b�y, �k�h�\�h�d�m�i�g�u�c
�h�`�b�^�Z�_�f�u�c �j�b�k�d �i�h�k�e�_�^�k�l�\�b�c �k�l�b�o�b�c�g�h�]�h �[�_�^�k�l�\�b�y (�k�h�\�h�d�m�i�g�u�_ �h�`�b�^�Z�_�f�u�_ �i�h�l�_�j�b) �\ �h�[-
�e�Z�k�l�bA �k�h�]�e�Z�k�g�h (5) �b �b�k�i�h�e�v�a�h�\�Z�l�v �i�h�e�m�q�_�g�g�m�x �b�g�n�h�j�f�Z�p�b�x �h �j�b�k�d�_ �^�e�y �i�j�b�g�y�l�b�y �j�_-
�r�_�g�b�y �h �f�_�j�h�i�j�b�y�l�b�o, �k�g�b�`�Z�x�s�b�o �m�s�_�j�[ �h�l �k�l�b�o�b�c�g�h�]�h �[�_�^�k�l�\�b�y.

�A�Z�^�Z�q�Z �\�h�k�k�l�Z�g�h�\�e�_�g�b�y �i�e�h�l�g�h�k�l�b �j�Z�k�i�j�_�^�_�e�_�g�b�y �\�_�j�h�y�l�g�h�k�l�_�c �\ �d�e�Z�k�k�_ �g�_�i�j�_�j�u�\-
�g�u�o �n�m�g�d�p�b�c �k�\�h�^�b�l�k�y �d �g�_�d�h�j�j�_�d�l�g�h�c �a�Z�^�Z�q�_ �q�b�k�e�_�g�g�h�]�h �^�b�n�n�_�j�_�g�p�b�j�h�\�Z�g�b�y �n�m�g�d�p�b�b
�j�Z�k�i�j�_�^�_�e�_�g�b�y �\�_�j�h�y�l�g�h�k�l�_�c [1]. �?�_ �f�h�`�g�h �j�_�r�Z�l�v �g�_�i�Z�j�Z�f�_�l�j�b�q�_�k�d�b�f�b �f�_�l�h�^�Z�f�b (�g�Z-
�i�j�b�f�_�j, �f�_�l�h�^ �I�Z�j�a�_�g�Z, �f�_�l�h�^ �m�i�h�j�y�^�h�q�_�g�g�h�c �f�b�g�b�f�b�a�Z�p�b�b �j�b�k�d�Z�k �b�k�i�h�e�v�a�h�\�Z�g�b�_�f �d�h-
�\�Z�j�b�Z�p�b�h�g�g�h�c �f�Z�l�j�b�p�u �d�h�j�j�_�e�b�j�h�\�Z�g�g�u�o �h�r�b�[�h�d �b�a�f�_�j�_�g�b�y), �d�h�l�h�j�u�_ �m�q�b�l�u�\�Z�x�l �g�_�d�h�j-
�j�_�d�l�g�h�k�l�v �a�Z�^�Z�q�b �b �h�i�b�j�Z�x�l�k�y �g�Z �k�l�Z�l�b�k�l�b�q�_�k�d�m�x �l�_�h�j�b�x �j�_�]�m�e�y�j�b�a�Z�p�b�b [1]. �H�^�g�Z�d�h �\
�k�e�m�q�Z�y�o, �d�h�]�^�Z �b�f�_�_�l�k�y �Z�i�j�b�h�j�g�Z�y �b�g�n�h�j�f�Z�p�b�y �h�[ �b�k�d�h�f�h�c �i�e�h�l�g�h�k�l�b �\�_�j�h�y�l�g�h�k�l�b, �f�h�`�g�h
�b�a�[�_�`�Z�l�v �g�_�d�h�j�j�_�d�l�g�h�c �i�h�k�l�Z�g�h�\�d�b �w�l�h�c �a�Z�^�Z�q�b. �G�Z�i�j�b�f�_�j, �_�k�e�b �\�h�k�k�l�Z�g�Z�\�e�b�\�Z�_�f�Z�y �i�e�h�l-
�g�h�k�l�v �\�_�j�h�y�l�g�h�k�l�b �b�a�\�_�k�l�g�Z �k �l�h�q�g�h�k�l�v�x �^�h �d�h�g�_�q�g�h�]�h �q�b�k�e�Z �i�Z�j�Z�f�_�l�j�h�\, �l�h �a�Z�^�Z�q�Z�_�_ �\�h�k-
�k�l�Z�g�h�\�e�_�g�b�y �i�h �w�f�i�b�j�b�q�_�k�d�b�f �^�Z�g�g�u�f �d�h�j�j�_�d�l�g�Z, �b �^�e�y �_�_ �j�_�r�_�g�b�y �f�h�`�g�h �b�k�i�h�e�v�a�h�\�Z�l�v
�w�n�n�_�d�l�b�\�g�u�_ �f�_�l�h�^�u �i�Z�j�Z�f�_�l�j�b�q�_�k�d�h�c �k�l�Z�l�b�k�l�b�d�b [1]. �L�Z�d �\ �d�e�Z�k�k�_ �a�Z�^�Z�q �f�b�g�b�f�b�a�Z�p�b�b
�k�j�_�^�g�_�]�h �j�b�k�d�Z, �k�\�y�a�Z�g�g�h�f �k �d�e�Z�k�k�b�n�b�d�Z�p�b�_�c (�h�[�m�q�_�g�b�_�f �j�Z�k�i�h�a�g�Z�\�Z�g�b�x �h�[�j�Z�a�h�\), �\�h�k�k�l�Z-
�g�h�\�e�_�g�b�_ �g�_�b�a�\�_�k�l�g�u�o �i�Z�j�Z�f�_�l�j�h�\ �i�e�h�l�g�h�k�l�b �j�Z�k�i�j�_�^�_�e�_�g�b�y �\�_�j�h�y�l�g�h�k�l�b �� ��zp yx �\�h�a�f�h�`-

�g�h, �\ �q�Z�k�l�g�h�k�l�b [1], �j�Z�a�e�b�q�g�u�f�b �f�_�l�h�^�Z�f�b �i�Z�j�Z�f�_�l�j�b�q�_�k�d�h�c �k�l�Z�l�b�k�l�b�d�b (�\ �a�Z�\�b�k�b�f�h�k�l�b �h�l
�d�h�g�l�_�d�k�l�Z �a�Z�^�Z�q�b): �f�_�l�h�^�h�f �;�Z�c�_�k�h�\�u�o �i�j�b�[�e�b�`�_�g�b�c; �f�_�l�h�^�h�f �g�Z�b�e�m�q�r�b�o �g�_�k�f�_�s�_�g�g�u�o
�i�j�b�[�e�b�`�_�g�b�c; �f�_�l�h�^�h�f �f�Z�d�k�b�f�Z�e�v�g�h�]�h �i�j�Z�\�^�h�i�h�^�h�[�b�y. �D�j�h�f�_ �l�h�]�h, �\ �d�Z�q�_�k�l�\�_ �f�h�^�_�e�_�c
�^�e�y �h�p�_�g�d�b �i�e�h�l�g�h�k�l�b �\�_�j�h�y�l�g�h�k�l�b �k�l�b�o�b�c�g�h�]�h �[�_�^�k�l�\�b�c �f�h�`�g�h �b�k�i�h�e�v�a�h�\�Z�l�v �j�Z�a�e�b�q�g�u�_
�j�_�]�j�_�k�k�b�h�g�g�u�_ �f�h�^�_�e�b �b�e�b �f�h�^�_�e�b �\ �\�b�^�_ �q�_�j�g�h�]�h �y�s�b�d�Z (�g�Z�i�j�b�f�_�j, �g�_�c�j�h�k�_�\�_�\�u�_,
�y�^�_�j�g�u�_ �f�_�l�h�^�u, �^�j�m�]�b�_�f�_�l�h�^�u �k�l�Z�l�b�k�l�b�q�_�k�d�h�c �l�_�h�j�b�b �h�[�m�q�_�g�b�y �b �^�j.) [1-3]. 

�L�Z�d�b�f �h�[�j�Z�a�h�f, �^�e�y �h�p�_�g�d�b �\�_�j�h�y�l�g�h�k�l�b �j�b�k�d�Z �k�l�b�o�b�c�g�h�]�h �[�_�^�k�l�\�b�y �g�_�h�[�o�h�^�b�f�h
�Z�g�Z�e�b�a�b�j�h�\�Z�l�v (�d�e�Z�k�k�b�n�b�p�b�j�h�\�Z�l�v) �b�g�n�h�j�f�Z�p�b�x, �i�h�k�l�m�i�Z�x�s�m�x �b�a �j�Z�a�e�b�q�g�u�o �b�k�l�h�q�g�b�d�h�\
�k �j�Z�a�e�b�q�g�u�f �\�j�_�f�_�g�g�u�f �b �i�j�h�k�l�j�Z�g�k�l�\�_�g�g�u�f �j�Z�a�j�_�r�_�g�b�_�f. �>�e�y �k�h�\�f�_�k�l�g�h�]�h �Z�g�Z�e�b�a�Z
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�l�Z�d�h�c �b�g�n�h�j�f�Z�p�b�b �i�j�b�f�_�g�y�x�l�k�y �f�_�l�h�^�u �b �l�_�o�g�h�e�h�]�b�b �k�e�b�y�g�b�y �^�Z�g�g�u�o (data fusion) [8]. 
�G�_�h�[�o�h�^�b�f�h �i�h�^�q�_�j�d�g�m�l�v, �q�l�h �i�e�h�l�g�h�k�l�v �\�_�j�h�y�l�g�h�k�l�b �k�l�b�o�b�c�g�h�]�h �[�_�^�k�l�\�b�y �^�h�e�`�g�Z 
�h�p�_�g�b�\�Z�l�v�k�y �g�Z �h�k�g�h�\�_ �k�e�b�y�g�b�y �i�j�_�b�f�m�s�_�k�l�\�_�g�g�h �g�_ �k�u�j�u�o �^�Z�g�g�u�o, �Z �b�g�n�h�j�f�Z�p�b�b �[�h�e�_�_ 
�\�u�k�h�d�b�o �m�j�h�\�g�_�c �h�[�j�Z�[�h�l�d�b [9]. �>�e�y �h�p�_�g�b�\�Z�g�b�y �i�e�h�l�g�h�k�l�b �\�_�j�h�y�l�g�h�k�l�b �k�l�b�o�b�c�g�h�]�h �[�_�-̂
�k�l�\�b�y �� ��zp yx  �i�j�_�^�e�Z�]�Z�_�l�k�y �k�e�_�^�m�x�s�Z�y �h�[�h�[�s�_�g�g�Z�y �k�o�_�f�Z (�j�b�k. 1). 

 

 

�J�b�k. 1. �K�o�_�f�Z �h�p�_�g�b�\�Z�g�b�y �i�e�h�l�g�h�k�l�b �j�Z�k�i�j�_�^�_�e�_�g�b�y �\�_�j�h�y�l�g�h�k�l�b �k�l�b�o�b�c�g�h�]�h �[�_�^�k�l�\�b�y 
p (z) x y �g�Z �h�k�g�h�\�_ �j�Z�a�g�h�j�h�^�g�h�c �b�g�n�h�j�f�Z�p�b�b 

 
�G�Z �j�b�k. 1 �[�e�h�d�b DSi, i=1,…, n �i�j�_�^�k�l�Z�\�e�y�x�l �j�Z�a�e�b�q�g�u�_ �b�k�l�h�q�g�b�d�b �^�Z�g�g�u�o – 

�k�i�m�l�g�b�d�h�\�u�_ �^�Z�g�g�u�_, �^�Z�g�g�u�_ �g�Z�a�_�f�g�u�o �k�_�g�h�\�h�j�h�\ �b �^�Z�g�g�u�_ �f�h�^�_�e�b�j�h�\�Z�g�b�y. �;�e�h�d�b �Ki, 
i=1,…, m �h�[�_�k�i�_�q�b�\�Z�x�l �h�[�j�Z�[�h�l�d�m �^�Z�g�g�u�o �b �i�h�e�m�q�_�g�b�_ �b�g�n�h�j�f�Z�p�b�b �[�h�e�_�_ �\�u�k�h�d�h�]�h 
�m�j�h�\�g�y. �< �h�[�s�_�f �k�e�m�q�Z�_ �q�b�k�e�h �[�e�h�d�h�\ �h�[�j�Z�[�h�l�d�b �g�_ �j�Z�\�g�h �d�h�e�b�q�_�k�l�\�m �b�k�l�h�q�g�b�d�h�\ �^�Z�g�g�u�o 
n ( nm�z ), �i�h�k�d�h�e�v�d�m �^�Z�g�g�u�_ �b�a �h�^�g�h�]�h �b�k�l�h�q�g�b�d�Z �f�h�]�m�l �h�[�j�Z�[�Z�l�u�\�Z�l�v�k�y �j�Z�a�g�u�f�b 
�h�[�j�Z�[�h�l�b�d�Z�f�b �b, �\ �l�h �`�_ �\�j�_�f�y, �h�^�b�g �h�[�j�Z�[�h�l�q�b�d �f�h�`�_�l �Z�g�Z�e�b�a�b�j�h�\�Z�l�v �^�Z�g�g�u�_ �b�a �j�Z�a�g�u�o 
�b�k�l�h�q�g�b�d�h�\ �h�^�g�h�\�j�_�f�_�g�g�h. �L�h �_�k�l�v �k�e�b�y�g�b�_ �^�Z�g�g�u�o �i�j�h�b�k�o�h�^�b�l �m�`�_ �g�Z �k�l�Z�^�b�b �b�o 
�i�j�_�h�[�j�Z�a�h�\�Z�g�b�y �h�[�j�Z�[�h�l�q�b�d�Z�f�b. �<�b� ̂ �i�j�_�h�[�j�Z�a�h�\�Z�g�b�y �\ �d�Z�`�^�h�f �b�a �[�e�h�d�h�\ �Ki, i=1,…,  
m �h�i�j�_�^�_�e�y�_�l�k�y �l�b�i�h�f �\�o�h�^�g�u�o �^�Z�g�g�u�o. �G�Z�i�j�b�f�_�j, �k�i�m�l�g�b�d�h�\�u�_ �^�Z�g�g�u�_ �i�j�h�o�h�^�y�l 
�g�_�k�d�h�e�v�d�h �m�j�h�\�g�_�c �i�j�_�^�\�Z�j�b�l�_�e�v�g�h�c �h�[�j�Z�[�h�l�d�b (�i�_�j�_�i�j�h�_�d�l�b�j�h�\�Z�g�b�_, �]�_�h�i�j�b�\�y�a�d�Z, 
�d�h�j�j�_�d�p�b�y �b �l.� .̂), �Z �a�Z�l�_�f �i�h�^�e�_�`�Z�l �l�Z�d �g�Z�a�u�\�Z�_�f�h�c «�l�_�f�Z�l�b�q�_�k�d�h�c» �h�[�j�Z�[�h�l�d�_. �;�m�^�_�f 
�b�f�_�l�v �\ �\�b�^�m, �q�l�h �d�Z�`�^�u�c �b�a �h�[�j�Z�[�h�l�q�b�d�h�\ �Ki, i=1,…, m �f�h�`�_�l �h�[�_�k�i�_�q�b�\�Z�l�v �g�_�k�d�h�e�v�d�h 
�m�j�h�\�g�_�c �i�j�_�h�[�j�Z�a�h�\�Z�g�b�y �\�o�h�^�g�u�o �^�Z�g�g�u�o, �g�h �^�e�y �y�k�g�h�k�l�b �i�j�b �^�Z�e�v�g�_�c�r�_�f �b�a�e�h�`�_�g�b�b 
�y�\�g�h �g�_ �[�m�^�_�f �\�u�^�_�e�y�l�v �w�l�b �m�j�h�\�g�b. 

�;�_�a �h�]�j�Z�g�b�q�_�g�b�y �h�[�s�g�h�k�l�b �f�h�`�g�h �k�q�b�l�Z�l�v, �q�l�h �d�Z�`�^�u�c �b�a �h�[�j�Z�[�h�l�q�b�d�h�\ �Ki, i=1,…, 
m �i�j�_�^�k�l�Z�\�e�y�_�l �k�h�[�h�c �h�l�^�_�e�v�g�h�_ �j�_�r�Z�x�s�_�_ �i�j�Z�\�b�e�h �b�e�b �d�e�Z�k�k�b�n�b�d�Z�l�h�j (�l�Z�d �g�Z�a�u�\�Z�_�f�u�c 
«�k�e�Z�[�u�c» �b�e�b �d�h�f�i�h�g�_�g�l�g�u�c �d�e�Z�k�k�b�n�b�d�Z�l�h�j), �h�[�_�k�i�_�q�b�\�Z�x�s�b�c �j�_�a�m�e�v�l�Z�l �Z�g�Z�e�b�a�Z �^�Z�g�g�u�o 
�h�^�g�h�]�h �b�e�b �g�_�k�d�h�e�v�d�b�o �b�k�l�h�q�g�b�d�h�\. �L�Z�d�b�f �h�[�j�Z�a�h�f, �d�e�Z�k�k�b�n�b�d�Z�l�h�j�u �Ki, i=1,…,  
m �k�h�k�l�Z�\�e�y�x�l �Z�g�k�Z�f�[�e�v �w�d�k�i�_�j�l�h�\ (�b�e�b «�k�b�e�v�g�u�c» �d�e�Z�k�k�b�n�b�d�Z�l�h�j), «�f�g�_�g�b�y» �d�h�l�h�j�u�o  
�k �k�h�h�l�\�_�l�k�l�\�m�x�s�b�f�b �\�_�k�Z�f�b i�D  �m�q�b�l�u�\�Z�x�l�k�y �\ �[�e�h�d�_ �k�e�b�y�g�b�y F . 
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�I�j�_�^�k�l�Z�\�e�_�g�g�Z�y �g�Z �j�b�k. 1 �k�o�_�f�Z �h�[�j�Z�[�h�l�d�b �^�Z�g�g�u�o �j�_�Z�e�b�a�m�_�l �Z�g�k�Z�f�[�e�_�\�u�c �f�_�l�h�^ �Z�g�Z-
�e�b�a�Z �^�Z�g�g�u�o [10], �h�[�_�k�i�_�q�b�\�Z�x�s�b�c �[�h�e�_�_ �\�u�k�h�d�m�x �l�h�q�g�h�k�l�v �h�p�_�g�b�\�Z�g�b�y �j�Z�a�g�h�j�h�^�g�h�c �b�g-
�n�h�j�f�Z�p�b�b, �q�_�f �e�x�[�h�c �h�l�^�_�e�v�g�h �\�a�y�l�u�c �d�e�Z�k�k�b�n�b�d�Z�l�h�j. �H�l�^�_�e�v�g�u�_ �d�e�Z�k�k�b�n�b�d�Z�l�h�j�u �\�u�k�l�m-
�i�Z�x�l �\ �l�Z�d�h�c �k�o�_�f�_ �\ �d�Z�q�_�k�l�\�_ «�y�^�_�j», �h�[�_�k�i�_�q�b�\�Z�x�s�b�o �i�_�j�_�o�h�^ �h�l �Z�g�Z�e�b�a�Z �h�l�^�_�e�v�g�u�o �i�j�b-
�a�g�Z�d�h�\ �d �h�p�_�g�d�_ �k�b�l�m�Z�p�b�b �\ �p�_�e�h�f. �I�j�_�b�f�m�s�_�k�l�\�h�f �Z�g�k�Z�f�[�e�_�\�h�]�h �f�_�l�h�^�Z �d�e�Z�k�k�b�n�b�d�Z�p�b�b �y�\-
�e�y�_�l�k�y �\�h�a�f�h�`�g�h�k�l�v �i�h�\�u�r�_�g�b�y �l�h�q�g�h�k�l�b �d�e�Z�k�k�b�n�b�d�Z�p�b�b �a�Z �k�q�_�l �i�j�b�_�f�Z «�m�k�b�e�_�g�b�y» 
(boosting) [11], �d�h�l�h�j�u�c �k�\�h�^�b�l�k�y �d �h�p�_�g�d�_ �n�m�g�d�p�b�b �i�h�l�_�j�v (�h�r�b�[�d�b �d�e�Z�k�k�b�n�b�d�Z�p�b�b) �b �f�b�g�b-
�f�b�a�Z�p�b�b �w�l�h�c �n�m�g�d�p�b�b �i�m�l�_�f �^�h�[�Z�\�e�_�g�b�y �g�h�\�u�o �d�h�f�i�h�g�_�g�l�g�u�o �d�e�Z�k�k�b�n�b�d�Z�l�h�j�h�\. �?�k�e�b �^�h-
�[�Z�\�e�_�g�b�_ �g�h�\�h�]�h «�k�e�Z�[�h�]�h» �d�e�Z�k�k�b�n�b�d�Z�l�h�j�Z �g�_ �k�g�b�`�Z�_�l �a�g�Z�q�_�g�b�_ �n�m�g�d�p�b�b �i�h�l�_�j�v, �w�l�h�l �d�e�Z�k-
�k�b�n�b�d�Z�l�h�j �g�_ �i�j�b�\�g�h�k�b�l �g�h�\�u�o �b�g�n�h�j�f�Z�l�b�\�g�u�o �i�j�b�a�g�Z�d�h�\ �^�e�y �h�p�_�g�d�b �k�b�l�m�Z�p�b�b �b �_�]�h �f�h�`�g�h 
�g�_ �m�q�b�l�u�\�Z�l�v. �L�Z�d�b�f �h�[�j�Z�a�h�f, �h�[�_�k�i�_�q�b�\�Z�_�l�k�y �h�i�l�b�f�Z�e�v�g�Z�y �k�e�h�`�g�h�k�l�v �f�h�^�_�e�b. 
 

 
 

�J�b�k. 2. �K�o�_�f�Z �h�i�j�_�^�_�e�_�g�b�y �\�_�j�h�y�l�g�h�k�l�b �a�Z�l�h�i�e�_�g�b�y �^�e�y �l�_�j�j�b�l�h�j�b�b �G�Z�f�b�[�b�b 
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�I�j�b�f�_�j: �h�p�_�g�d�Z �j�b�k�d�Z �a�Z�l�h�i�e�_�g�b�y �g�Z �h�k�g�h�\�_ �j�Z�a�g�h�j�h�^�g�h�c  
�]�_�h�i�j�h�k�l�j�Z�g�k�l�\�_�g�g�h�c �b�g�n�h�j�f�Z�p�b�b 

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

�n�h�j�f�u �H�H�G UN-SPIDER, NASA, DLR, NOAA �b �B�g�k�l�b�l�m�l�Z �d�h�k�f�b�q�_�k�d�b�o �b�k�k�e�_�^�h�\�Z�g�b�c 
�G�:�G�M-�G�D�:�M �b�k�i�h�e�v�a�m�x�l�k�y �k�e�_�^�m�x�s�b�_ �b�k�l�h�q�g�b�d�b �^�Z�g�g�u�o: 

– �k�i�m�l�g�b�d�h�\�u�_ �^�Z�g�g�u�_: 
�x �j�Z�^�b�h�e�h�d�Z�p�b�h�g�g�u�_: Envisat/ASAR 
�x �h�i�l�b�q�_�k�d�b�_: EO-1, MODIS (Terra �b Aqua) 
�x TRMM 

– �^�Z�g�g�u�_ �f�h�^�_�e�b�j�h�\�Z�g�b�y: 
�x �f�_�l�_�h�j�h�e�h�]�b�q�_�k�d�b�_ �^�Z�g�g�u�_ (�q�b�k�e�_�g�g�Z�y �f�h�^�_�e�v �i�j�h�]�g�h�a�b�j�h�\�Z�g�b�y �i�h�]�h�^�u) 
�x �]�b�^�j�h�e�h�]�b�q�_�k�d�b�_ �^�Z�g�g�u�_ (�\�h�^�h�k�[�h�j�g�u�c �[�Z�k�k�_�c�g) 

– �g�Z�a�_�f�g�u�_ �^�Z�g�g�u�_: 
�x �m�j�h�\�_�g�v �h�k�Z�^�d�h�\ �b �k�l�h�d 

– �k�l�Z�l�b�k�l�b�q�_�k�d�b�_ �^�Z�g�g�u�_: 
�x �k�l�Z�l�b�k�l�b�q�_�k�d�b�_ �^�Z�g�g�u�_ �h �g�Z�\�h�^�g�_�g�b�y�o �a�Z �i�j�h�r�e�u�_ �]�h�^�u. 

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

 

�J�b�k. 3. �D�Z�j�l�Z �a�Z�l�h�i�e�_�g�b�c �^�e�y �j�_�]�b�h�g�Z �D�Z�l�b�f�Z-�F�m�e�b�e�h (�G�Z�f�b�[�b�y), �i�h�e�m�q�_�g�g�Z�y �g�Z �h�k�g�h�\�_ 
�^�Z�g�g�u�o Envisat/ASAR, 03.03.2010 

 

�D�Z�j�l�h�]�j�Z�n�b�j�h�\�Z�g�b�_ �g�Z�\�h�^�g�_�g�b�c �k �b�k�i�h�e�v�a�h�\�Z�g�b�_�f �k�i�m�l�g�b�d�h�\�u�o �^�Z�g�g�u�o. �>�e�y �k�h�a-
�^�Z�g�b�y �d�Z�j�l �a�Z�l�h�i�e�_�g�b�c �b�k�i�h�e�v�a�m�x�l�k�y �d�Z�d �j�Z�^�b�h�e�h�d�Z�p�b�h�g�g�u�_, �l�Z�d �b �h�i�l�b�q�_�k�d�b�_ �k�i�m�l�g�b�d�h-
�\�u�_ �^�Z�g�g�u�_. �I�j�_�b�f�m�s�_�k�l�\�h �b�k�i�h�e�v�a�h�\�Z�g�b�y �^�Z�g�g�u�o, �i�h�e�m�q�_�g�g�u�o �\ �f�b�d�j�h�\�h�e�g�h�\�h�f �^�b�Z�i�Z-
�a�h�g�_ �w�e�_�d�l�j�h-�f�Z�]�g�b�l�g�h�]�h �b�a�e�m�q�_�g�b�y, �k�h�k�l�h�b�l �\ �g�_�\�Z�a�b�\�b�k�b�f�h�k�l�b �h�l �i�h�]�h�^�g�u�o �m�k�e�h�\�b�c,  
�\ �q�Z�k�l�g�h�k�l�b �h�[�e�Z�q�g�h�]�h �i�h�d�j�h�\�Z. �>�e�y �k�h�a�^�Z�g�b�y �f�Z�k�d�b �a�Z�l�h�i�e�_�g�b�c �i�j�b�f�_�g�y�x�l�k�y �b�g�l�_�e�e�_�d�l�m-
�Z�e�v�g�u�_ �\�u�q�b�k�e�_�g�b�y [�H�r�b�[�d�Z! �B�k�l�h�q�g�b�d �k�k�u�e�d�b �g�_ �g�Z�c�^�_�g.2-14]. �G�Z �k�_�]�h�^�g�y�r�g�b�c �^�_�g�v 
�^�h�k�l�m�i�g�u�f�b �^�e�y �h�[�j�Z�[�h�l�d�b �y�\�e�y�x�l�k�y �k�e�_�^�m�x�s�b�_ �^�Z�g�g�u�_: 

– Envisat/ASAR (�\ �j�Z�f�d�Z�o �]�j�Z�g�l�Z �?�\�j�h�i�_�c�k�d�h�]�h �d�h�k�f�b�q�_�k�d�h�]�h �Z�]�_�g�l�k�l�\�Z): �k�j�_�^�g�_�_ 
�i�j�h�k�l�j�Z�g�k�l�\�_�g�g�h�_ �j�Z�a�j�_�r�_�g�b�_ (150 �f ), �i�j�h�^�m�d�l�u �h�[�j�Z�[�h�l�d�b �i�h�k�l�Z�\�e�y�x�l�k�y �\ �l�_�q�_�g�b�_ 24 �q. 
�i�h�k�e�_ �i�h�e�m�q�_�g�b�y �^�Z�g�g�u�o; �\�u�k�h�d�h�_ �i�j�h�k�l�j�Z�g�k�l�\�_�g�g�h�_ �j�Z�a�j�_�r�_�g�b�_ (30 �f ): �i�j�h�^�m�d�l�u �i�h�k�l�Z�\-
�e�y�x�l�k�y �i�h �a�Z�i�j�h�k�m; 
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– RADARSAT-2 (�i�h �a�Z�i�j�h�k�m �\ �j�Z�f�d�Z�o �F�_�`�^�m�g�Z�j�h�^�g�h�c �O�Z�j�l�b�b “Space and Major 
Disasters” �b�e�b �J�Z�[�h�q�_�c �]�j�m�i�i�u �i�h �q�j�_�a�\�u�q�Z�c�g�u�f �k�b�l�m�Z�p�b�y�f �d�h�f�b�l�_�l�Z GEO): �\�u�k�h�d�h�_ �i�j�h-
�k�l�j�Z�g�k�l�\�_�g�g�h�_ �j�Z�a�j�_�r�_�g�b�_ (�h�l 3 �^�h 30 �f ). 
 

 
 

�J�b�k. 4. �B�a�f�_�j�_�g�b�y TRMM 
 

�< �k�e�m�q�Z�_ �h�l�k�m�l�k�l�\�b�y �h�[�e�Z�q�g�h�]�h �^�h�i�h�e�g�b�l�_�e�v�g�h �b�k�i�h�e�v�a�m�x�l�k�y �k�e�_�^�m�x�s�b�_ �h�i�l�b�q�_-
�k�d�b�_ �^�Z�g�g�u�_: 

– Envisat/MERIS: �k�j�_�^�g�_�_ �i�j�h�k�l�j�Z�g�k�l�\�_�g�g�h�_ �j�Z�a�j�_�r�_�g�b�_ (300 �f ); 
– Terra �b Aqua/MODIS: �k�j�_�^�g�_�_ �i�j�h�k�l�j�Z�g�k�l�\�_�g�g�h�_ �j�Z�a�j�_�r�_�g�b�_ (250 �f  – 1 �d�f); 
– NASA EO-1: �\�u�k�h�d�h�_ �i�j�h�k�l�j�Z�g�k�l�\�_�g�g�h�_ �j�Z�a�j�_�r�_�g�b�_ (30 �f ). 
�I�j�h�^�m�d�l�u �h�[�j�Z�[�h�l�d�b �i�h�k�l�Z�\�e�y�x�l�k�y �\ �n�h�j�f�Z�l�Z�o KML ( �^�e�y �\�b�a�m�Z�e�b�a�Z�p�b�b �\ Google 

Earth), GeoTiff, WMS �b �^�j. �I�j�b�f�_�j�u �i�j�_�^�k�l�Z�\�e�_�g�u �g�Z �j�b�k. 3. 
�>�e�y �f�h�g�b�l�h�j�b�g�]�Z �m�j�h�\�g�y �h�k�Z�^�d�h�\ �b�k�i�h�e�v�a�m�x�l�k�y �b�a�f�_�j�_�g�b�y, �i�h�e�m�q�Z�_�f�u�_ �\ �j�Z�f�d�Z�o 

�k�h�\�f�_�k�l�g�h�c �f�b�k�k�b�b NASA �b JAXA Tropical Rainfall Measuring Mission (TRMM). �I�j�b�f�_�j 
�i�j�_�^�h�k�l�Z�\�e�y�_�f�u�o �^�Z�g�g�u�o �i�h�d�Z�a�Z�g�h �g�Z �j�b�k. 4. 
 

 

�J�b�k. 5. �J�_�a�m�e�v�l�Z�l�u �j�Z�[�h�l�u �f�h�^�_�e�b WRF: 
(�Z) �i�j�h�]�g�h�a �l�_�f�i�_�j�Z�l�m�j�u; (�[) �i�j�h�]�g�h�a �h�k�Z�^�d�h�\ 
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�F�_�l�_�h�j�h�e�h�]�b�q�_�k�d�b�_ �^�Z�g�g�u�_. �>�e�y �f�_�l�_�h�j�h�e�h�]�b�q�_�k�d�h�]�h �i�j�h�]�g�h�a�b�j�h�\�Z�g�b�y �b�k�i�h�e�v�a�m-
�_�l�k�y �q�b�k�e�_�g�g�Z�y �f�h�^�_�e�v �i�j�h�]�g�h�a�b�j�h�\�Z�g�b�y �i�h�]�h�^�u WRF (�k�f. �j�b�k. 5). �K�i�_�p�b�Z�e�b�k�l�u �B�D�B 
�G�:�G�M-�G�D�:�M �b�f�_�x�l �a�g�Z�q�b�l�_�e�v�g�u�c �h�i�u�l �g�Z�k�l�j�h�c�d�b, �Z�^�Z�i�l�Z�p�b�b �b �b�k�i�h�e�v�a�h�\�Z�g�b�y �^�Z�g�g�h�c 
�f�h�^�_�e�b �^�e�y �l�_�j�j�b�l�h�j�b�b �M�d�j�Z�b�g�u. �>�e�y �l�_�j�j�b�l�h�j�b�b �G�Z�f�b�[�b�b �^�Z�g�g�Z�y �f�h�^�_�e�v �[�u�e�Z �a�Z�i�m�s�_�g�Z 
�\ �l�_�k�l�h�\�h�f �j�_�`�b�f�_. �I�j�h�k�l�j�Z�g�k�l�\�_�g�g�h�_ �j�Z�a�j�_�r�_�g�b�_ �k�h�k�l�Z�\�e�y�_�l 30 �d�f (�f�h�`�_�l �[�u�l�v �m�e�m�q�r�_-
�g�h �^�h 1 �d�f �k �b�k�i�h�e�v�a�h�\�Z�g�b�_�f �l�_�o�g�h�e�h�]�b�b �\�e�h�`�_�g�g�u�o �k�_�l�h�d). �>�e�y �g�Z�q�Z�e�v�g�u�o �m�k�e�h�\�b�c �b�k-
�i�h�e�v�a�m�x�l�k�y �^�Z�g�g�u�_ �]�e�h�[�Z�e�v�g�h�c �f�h�^�_�e�b GFS. �I�j�h�]�g�h�a�u �i�j�_�^�h�k�l�Z�\�e�y�x�l�k�y �d�Z�`�^�u�_ 3 �q�Z�k�Z. 

�B�g�n�h�j�f�Z�p�b�y �h �\�h�^�h�k�[�h�j�g�h�f �[�Z�k�k�_�c�g�_ �j�_�q�_�d �i�j�_�^�h�k�l�\�Z�e�y�_�l�k�y �i�h�^�j�Z�a�^�_�e�_�g�b�y�f�b �F�b-
�g�b�k�l�_�j�k�l�\�Z �i�h �k�_�e�v�k�v�d�h�f�m �o�h�a�y�c�k�l�\�m, �\�h�^�g�u�f �j�_�k�_�j�k�Z�f �b �e�_�k�g�h�f�m �o�h�a�y�c�k�l�\�m �G�Z�f�b�[�b�b 
(�j�b�k. 6). �D�j�h�f�_ �l�h�]�h, �^�e�y �d�Z�`�^�h�]�h �[�Z�k�k�_�c�g�Z �i�j�_�^�h�k�l�Z�\�e�y�x�l�k�y �l�_�d�m�s�b�_ �b �Z�j�o�b�\�g�u�_ �a�g�Z�q�_-
�g�b�y �m�j�h�\�g�y �h�k�Z�^�d�h�\ (�j�b�k. 7) �b �k�l�h�d�Z (�j�b�k. 8). �W�l�b �Z�j�o�b�\�g�u�_ �^�Z�g�g�u�_, �g�Z�j�y�^�m �k�h �k�i�m�l�g�b�d�h-
�\�u�f�b �b�a�f�_�j�_�g�b�y�f�b �b�k�i�h�e�v�a�m�x�l�k�y �^�e�y �i�h�k�l�j�h�_�g�b�y �k�l�Z�l�b�k�l�b�q�_�k�d�b�o �f�h�^�_�e�_�c �^�e�y �i�j�h�]�g�h�a�b-
�j�h�\�Z�g�b�y �g�Z�\�h�^�g�_�g�b�c �b �h�p�_�g�d�b �j�b�k�d�h�\. 
 

 
 

�J�b�k. 6. �<�h�^�h�k�[�h�j�g�u�c �[�Z�k�k�_�c�g 
 

 
 

�J�b�k. 7. �B�a�f�_�j�_�g�b�y �m�j�h�\�g�y �h�k�Z�^�d�h�\ 
 

�K�l�Z�l�b�k�l�b�q�_�k�d�b�_ �^�Z�g�g�u�_. �>�Z�g�g�u�_, �i�h�e�m�q�_�g�g�u�_ �i�j�b�[�h�j�h�f MODIS, �d�h�l�h�j�u�c 
�m�k�l�Z�g�h�\�e�_�g �g�Z �k�i�m�l�g�b�d�Z�o Aqua �b Terra, �b�k�i�h�e�v�a�m�_�l�k�y �^�e�y �k�l�Z�l�b�k�l�b�q�_�k�d�h�]�h �Z�g�Z�e�b�a�Z �d�Z�j�l 
�a�Z�l�h�i�e�_�g�b�c �a�Z �j�Z�a�g�u�_ �]�h�^�Z. �>�Z�g�g�u�_ �d�Z�j�l�u �^�h�k�l�m�i�g�u, �g�Z�q�b�g�Z�y �k 1999 �]�h�^�Z �b 
�i�j�_�^�h�k�l�Z�\�e�y�x�l�k�y �p�_�g�l�j�h�f Dartmouth Flood Observatory. �I�j�b�f�_�j �i�j�h�^�m�d�l�Z �h�[�j�Z�[�h�l�d�b 
�^�Z�g�g�u�o MODIS �i�j�_�^�k�l�Z�\�e�_�g �g�Z �j�b�k. 9. 

�>�e�y �]�e�h�[�Z�e�v�g�h�]�h �^�_�l�_�d�l�b�j�h�\�Z�g�b�y �g�Z�\�h�^�g�_�g�b�c �b�k�i�h�e�v�a�m�x�l�k�y �k�b�k�l�_�f�Z [15], �j�Z�a�j�Z�[�Z-
�l�u�\�Z�_�f�Z�y �\ �p�_�g�l�j�_ JRC (Joint Research Center) �?�\�j�h�i�_�c�k�d�h�c �d�h�f�b�k�k�b�b. �>�e�y �w�l�h�]�h 
�b�k�i�h�e�v�a�m�x�l�k�y �^�Z�g�g�u�_, �i�h�e�m�q�Z�_�f�u�_ �f�b�d�j�h�\�h�e�g�h�\�u�f �k�d�Z�g�b�j�m�x�s�b�f �j�Z�^�b�h�f�_�l�j�h�f AMSR-E, 
�d�h�l�h�j�u�c �m�k�l�Z�g�h�\�e�_�g �g�Z �k�i�m�l�g�b�d�_ Aqua. �I�j�b�f�_�j�u �i�j�h�^�m�d�l�h�\ �i�j�_�^�k�l�Z�\�e�_�g�u �g�Z �j�b�k. 10. 
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�J�b�k. 8. �G�Z�a�_�f�g�u�_ �b�a�f�_�j�_�g�b�y �k�l�h�d�Z 
 

�J�Z�[�h�l�u �i�h �k�h�a�^�Z�g�b�x �k�b�k�l�_�f�u �h�p�_�g�d�b �j�b�k�d�h�\ �g�Z �h�k�g�h�\�_ �j�Z�a�g�h�j�h�^�g�h�c �]�_�i�j�h�k�l�j�Z�g�k�l-
�\�_�g�g�h�c �b�g�n�h�j�f�Z�p�b�b �\�u�i�h�e�g�y�x�l�k�y �\ �j�Z�f�d�Z�o �f�_�`�^�m�g�Z�j�h�^�g�h�]�h �i�b�e�h�l�g�h�]�h �i�j�h�_�d�l�Z «Sensor 
Web Project for Flood Monitoring in Namibia», �\�u�i�h�e�g�y�_�f�h�]�h �i�h �b�g�b�p�b�Z�l�b�\�_ �i�j�h�]�j�Z�f�f�u 
UN-SPIDER �\�_�^�m�s�b�f�b �d�h�k�f�b�q�_�k�d�b�f�b �Z�]�_�g�l�k�l�\�Z�f�b: NASA, NOAA, DLR �i�j�b �m�q�Z�k�l�b�b �B�g-
�k�l�b�l�m�l�Z �d�h�k�f�b�q�_�k�d�b�o �b�k�k�e�_�^�h�\�Z�g�b�c �G�:�G�M-�G�D�:�M. Web-�b�g�l�_�j�n�_�c�k �i�b�e�h�l�g�h�c �\�_�j�k�b�b �j�Z�a-
�j�Z�[�Z�l�u�\�Z�_�f�h�c �k�b�k�l�_�f�u �i�j�_�^�k�l�Z�\�e�_�g �g�Z �j�b�k. 11. 
 
 

 
�J�b�k. 9. �B�a�f�_�g�_�g�b�_ �f�Z�k�d�b �a�Z�l�h�i�e�_�g�b�c �\ �j�Z�a�g�u�_ �]�h�^�u 
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�J�b�k. 10. �B�a�f�_�g�_�g�b�_ �m�j�h�\�g�y �a�Z�l�h�i�e�_�g�b�c �g�Z �j�Z�a�g�u�o �\�j�_�f�_�g�g�u�o �b�g�l�_�j�\�Z�e�Z�o 
 
 

 

�J�b�k. 11. Web-�b�g�l�_�j�n�_�c�k �i�b�e�h�l�g�h�c �\�_�j�k�b�b �k�b�k�l�_�f�u �f�h�g�b�l�h�j�b�g�]�Z �i�Z�\�h�^�d�h�\ �^�e�y �G�Z�f�b�[�b�b 
 

�A�Z�d�e�x�q�_�g�b�_ 
 

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

�;�e�Z�]�h�^�Z�j�g�h�k�l�b 
 

�J�Z�[�h�l�Z �q�Z�k�l�b�q�g�h �i�h�^�^�_�j�`�b�\�Z�_�l�k�y �]�j�Z�g�l�h�f �M�G�L�P #4928 �Z �l�Z�d�`�_ �i�j�h�_�d�l�h�f �F�H�G �M�d-
�j�Z�b�g�u �‹  M/72-2008 «�J�Z�a�j�Z�[�h�l�d�Z �k�b�k�l�_�f�u �d�h�f�i�e�_�d�k�g�h�c �h�[�j�Z�[�h�l�d�b �^�Z�g�g�u�o �>�A�A �k �b�k�i�h�e�v-
�a�h�\�Z�g�b�_�f Grid-�l�_�o�g�h�e�h�]�b�c». 
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Geospatial risk analysis based on data fusion 
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The problem statement of disaster risk assessment, based on heterogeneous information (from satellites and in-situ 
data, and modeling data) is proposed, the problem solving method is grounded and considers its practical use for risk 
assessment of flooding in Namibia. The basis of the method is the ensemble approach to the heterogeneous data 
analysis with the use of the data fusion techniques and evaluation the probability density function of a natural disas-
ter using this method. 

Keywords: risk assessment, natural disasters, geospatial data, remote sensing, data fusion, ensemble data 
processing, average risk minimizing, probability density function, maximum likelihood principle, neural network 
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