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 

 

 

 

 


  

   

   

  

  

 

 













 
 
 

 

 


 
 



 


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


 























 



 













         


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
     
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 


 



 
 

            
        

1        

            In Greece, 
E          

            
           

             
          

    
             

•             
 

   

 

 

         
    

  
•          

        

     





 

 
 


 






 

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


 
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

     


 

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



 





 
 
 
 
 






 
 
 



 




 

 
 

  







 
 




 


 
 







    

 


     



 

 





       
 

     
 








             




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(  Yes,  No,  No answer), (Kourou et al. 2013)  

 

        
 

  

 
 

 
      

           
         

           
           

  
     

    

              
          

       
          

        

 
        

      
          

 

  
 

 
 

 
      

           
         

           
           

  
     

    

              
          

       
          

        

 
        

      
          

 

  
 

 
 

 
 

 
      

           
         

           
           

  
     

    

              
          

       
          

        

 
        

      
          

 

  
 

 
   

 
 

 
      

           
         

           
           

  
     

    

              
          

       
          

        

 
        

      
          

 

  
 

 
 

 
      

           
         

           
           

  
     

    

              
          

       
          

        

 
        

      
          

 

  
 

 

 
 

 
      

           
         

           
           

  
     

    

              
          

       
          

        

 
        

      
          

 

  
 

 
  

 
 

 
      

           
         

           
           

  
     

    

              
          

       
          

        

 
        

      
          

 

  
 

  
  

 

 
 

 
      

           
         

           
           

  
     

    

              
          

       
          

        

 
        

      
          

 

  
 

   
 

 
 

 
      

           
         

           
           

  
     

    

              
          

       
          

        

 
        

      
          

 

  
 

 

 
 

 
      

           
         

           
           

  
     

    

              
          

       
          

        

 
        

      
          

 

  
 

 
 

 
      

           
         

           
           

  
     

    

              
          

       
          

        

 
        

      
          

 

  
 

 
 

 
      

           
         

           
           

  
     

    

              
          

       
          

        

 
        

      
          

 

  
 

 
 

 
      

           
         

           
           

  
     

    

              
          

       
          

        

 
        

      
          

 

  
 

 

 

 
 

 
      

           
         

           
           

  
     

    

              
          

       
          

        

 
        

      
          

 

  
 

 

 

 
 

 
      

           
         

           
           

  
     

    

              
          

       
          

        

 
        

      
          

 

  
 

 

 

 
 

 
      

           
         

           
           

  
     

    

              
          

       
          

        

 
        

      
          

 

  
 

 
  

 
 

 
      

           
         

           
           

  
     

    

              
          

       
          

        

 
        

      
          

 

  
 

 
 

 
      

           
         

           
           

  
     

    

              
          

       
          

        

 
        

      
          

 

  
 

 
 

 
 

 
      

           
         

           
           

  
     

    

              
          

       
          

        

 
        

      
          

 

  
 

 
 

 
 

 
      

           
         

           
           

  
     

    

              
          

       
          

        

 
        

      
          

 

  
 

 

 
 

 
      

           
         

           
           

  
     

    

              
          

       
          

        

 
        

      
          

 

  
 

  

 
 

 
      

           
         

           
           

  
     

    

              
          

       
          

        

 
        

      
          

 

  
 

 

 
 

 
      

           
         

           
           

  
     

    

              
          

       
          

        

 
        

      
          

 

  
 

 
 

 

 
 

 
      

           
         

           
           

  
     

    

              
          

       
          

        

 
        

      
          

 

  
 

 
 

 
 

 
      

           
         

           
           

  
     

    

              
          

       
          

        

 
        

      
          

 

  
 

 

 

 
 

 
      

           
         

           
           

  
     

    

              
          

       
          

        

 
        

      
          

 

  
 

 
 

 
      

           
         

           
           

  
     

    

              
          

       
          

        

 
        

      
          

 

  
 

 

 
 

 
      

           
         

           
           

  
     

    

              
          

       
          

        

 
        

      
          

 

  
 

  

 
 

 
      

           
         

           
           

  
     

    

              
          

       
          

        

 
        

      
          

 

  
 

    

 
 

 
      

           
         

           
           

  
     

    

              
          

       
          

        

 
        

      
          

 

  
 

 

 
 

 
      

           
         

           
           

  
     

    

              
          

       
          

        

 
        

      
          

 

  
 

 
 

 
          

                
            

             
             

  
      

      

                
              

           
             

        

 
           

        
(  Yes,  No,  No answer), (Kourou et al. 2013)  

 

        
 

  

 
 

 
      

           
         

           
           

  
     

    

              
          

       
          

        

 
        

      
          

 

  
 

 
 

 
      

           
         

           
           

  
     

    

              
          

       
          

        

 
        

      
          

 

  
 

 
 

 
 

 
      

           
         

           
           

  
     

    

              
          

       
          

        

 
        

      
          

 

  
 

 
   

 
 

 
      

           
         

           
           

  
     

    

              
          

       
          

        

 
        

      
          

 

  
 

 
 

 
      

           
         

           
           

  
     

    

              
          

       
          

        

 
        

      
          

 

  
 

 

 
 

 
      

           
         

           
           

  
     

    

              
          

       
          

        

 
        

      
          

 

  
 

 
  

 
 

 
      

           
         

           
           

  
     

    

              
          

       
          

        

 
        

      
          

 

  
 

  
  

 

 
 

 
      

           
         

           
           

  
     

    

              
          

       
          

        

 
        

      
          

 

  
 

   
 

 
 

 
      

           
         

           
           

  
     

    

              
          

       
          

        

 
        

      
          

 

  
 

 

 
 

 
      

           
         

           
           

  
     

    

              
          

       
          

        

 
        

      
          

 

  
 

 
 

 
      

           
         

           
           

  
     

    

              
          

       
          

        

 
        

      
          

 

  
 

 
 

 
      

           
         

           
           

  
     

    

              
          

       
          

        

 
        

      
          

 

  
 

 
 

 
      

           
         

           
           

  
     

    

              
          

       
          

        

 
        

      
          

 

  
 

 

 

 
 

 
      

           
         

           
           

  
     

    

              
          

       
          

        

 
        

      
          

 

  
 

 

 

 
 

 
      

           
         

           
           

  
     

    

              
          

       
          

        

 
        

      
          

 

  
 

 

 

 
 

 
      

           
         

           
           

  
     

    

              
          

       
          

        

 
        

      
          

 

  
 

 
  

 
 

 
      

           
         

           
           

  
     

    

              
          

       
          

        

 
        

      
          

 

  
 

 
 

 
      

           
         

           
           

  
     

    

              
          

       
          

        

 
        

      
          

 

  
 

 
 

 
 

 
      

           
         

           
           

  
     

    

              
          

       
          

        

 
        

      
          

 

  
 

 
 

 
 

 
      

           
         

           
           

  
     

    

              
          

       
          

        

 
        

      
          

 

  
 

 

 
 

 
      

           
         

           
           

  
     

    

              
          

       
          

        

 
        

      
          

 

  
 

  

 
 

 
      

           
         

           
           

  
     

    

              
          

       
          

        

 
        

      
          

 

  
 

 

 
 

 
      

           
         

           
           

  
     

    

              
          

       
          

        

 
        

      
          

 

  
 

 
 

 

 
 

 
      

           
         

           
           

  
     

    

              
          

       
          

        

 
        

      
          

 

  
 

 
 

 
 

 
      

           
         

           
           

  
     

    

              
          

       
          

        

 
        

      
          

 

  
 

 

 

 
 

 
      

           
         

           
           

  
     

    

              
          

       
          

        

 
        

      
          

 

  
 

 
 

 
      

           
         

           
           

  
     

    

              
          

       
          

        

 
        

      
          

 

  
 

 

 
 

 
      

           
         

           
           

  
     

    

              
          

       
          

        

 
        

      
          

 

  
 

  

 
 

 
      

           
         

           
           

  
     

    

              
          

       
          

        

 
        

      
          

 

  
 

    

 
 

 
      

           
         

           
           

  
     

    

              
          

       
          

        

 
        

      
          

 

  
 

 

 
 

 
      

           
         

           
           

  
     

    

              
          

       
          

        

 
        

      
          

 

  
 






 


 
 




 


 
 


 
 
 


 

    

 

 




     

 

         


 































 






 


 

        


 

 


 










 
 







  


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

 


 


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
 









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
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



  


 





 



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


 

   


  
     


  
     


 
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
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
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 

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




 

 
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
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
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
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



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
 


     

     
   
 
   
 

 






       


















 









 
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 


 






  




 




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






 











 



 

  






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



 







 

         



 














 


       

 


 
 

 





  




 



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 

 

  



 

 

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




  


 



 











 


 




 









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


 





 
 

 


 


 

 

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            Four situations to each of the cards are 
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



   




    


 

 









 


 

 




     





      


   

 

 

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













 
 


 

 





 
 
 

 
 
 


 

 

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









 


         


















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





 






 


  


     




  

  



 









 
 


 
 








 













         



 


 


 
 















 


 








  
















 
 
 




 











 



 


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 



 






































 
 













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4









 








            


   





 

  
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   Example of studied cases and how they have been recorded (Martìnez, S.L.  
  

 

     

                
           





 




















 
 





 

 


  












    


  




 








 





 

  



 

 

  

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 
 
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
 
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      



  

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 
         



 
        
  
 



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
   
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


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

 
 

 




 
 

              
             

       
              

       

             
                 

              
                

               
               

               
              
       

              
              

  The methodology followed the guidelines and the methodologies proposed by the 
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




























 


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


 





 











   
 



     
    
 
    


    


 
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        The flood event was bigger than 1985, even though in 
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













 














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 


 


 
 


 


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



 

 







 


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




 








 


 


 

          
 
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



 


 





 



 


 

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










 
 

               
             

               
y        presented.  

GREEN: NO ALERT 

YELLOW ALERT: Significant phenomena; beware and informed. 

ORANGE ALERT: Intense phenomenon; remember the rules of self-protection and get ready. 

RED ALERT: Very intense phenomena; put in place all the expected behaviors for situations of 
risk. 

 
GREEN - NO ALERT 

Scenario Event: Absence or low probability of significant phenomena locally predictable: 

(in case of rain and thunderstorms) localized lightning, hail and isolated gusts of wind, localized 
flooding due to difficulties on the disposal of rainwater or small canals / rivers and small landslides; 
falling rocks. 

Effects and damage: any damage punctual. 

 
YELLOW ALERT 
Scenario Event: Hydrogeological / hydraulic rains spread.  

Effects may be localized to the ground:  

• erosion, landslides and mudslides surface debris or mud in basins of limited size; surface 
runoff with possible transport phenomena of material; 

• raising the water levels of rivers draining basins small and medium, with flooding of 
surrounding areas, partly due to critical local (tombature, narrowing, occlusions of the lights 
of the bridges, etc.); and 

• superficial flow of water on roads and possible phenomena of regurgitation disposal 
systems stormwater with overflow and involvement of depressed urban areas, falling rocks. 

Even in the absence of precipitation, there may be occasional landslides also rapid linked to the 
hydrogeological conditions especially fragile, due to the saturation of the soils. 

Phenomena may occur localized: increased levels of the basins large, typically contained within 
the river bed. 

Even in the absence of rainfall, the transit runoff basins Department can determine critical. 

Hydrogeological to thunderstorms: The scenario is characterized by high uncertainty estimates. 
The scenario is characterized by high forecast uncertainty. It can occur as provided for the green 
hydrogeological scenario, but with phenomena characterized by an increased punctual intensity 
and speed of evolution , as a result of strong thunderstorms . There may be additional effects due 
to possible lightning strikes , hail , strong gusts of wind. 

Effects and damage: Occasional danger to the safety of persons with possible loss of life for 
incidental causes. 

Local effects:  







 
 

• flooding of basements and those placed on the ground floor along routes potentially 
affected by water flows; damage to infrastructure, buildings and agriculture, construction, 
industrial and civil settlements affected by landslides; mudslides or run-off water; 

• temporary interruption of the road network and/or train near watersheds, channels, 
depressed areas (subways, tunnels, sags in the road, etc.) and downstream portions of the 
slope affected by landslides; 

• limited damage to water projects and defense of the banks, agricultural activities, 
construction sites, industrial and civil settlements in the river bed. 

Additional effects in case of case of storms:  

• damage to roofing and temporary structures with transport of materials because of strong 
gusts of wind; 

• broken branches, fallen trees and felling of poles, signs and scaffolding with consequent 
effects on roads and on overhead networks of communication service delivery (in particular 
telephone, electricity); 

• damage to agricultural crops, the insurance coverage of buildings and vehicles due to 
hailstorms; 

• trigger fires and injuries from lightning. 

 

ORANGE ALERT 

Scenario Event: Hydrogeological / hydraulic rains spread. 

You may occur widespread phenomena of:  

• slope instability locally even deep in geological contexts particularly critical; shallow 
landslides and mudslides of debris or mud; significant runoff surface, also with transport 
material, chasms possible to erosion phenomena; 

• significant rises in water levels of rivers draining basins Small and Medium, with 
phenomena flood surrounding areas, partly due to critical local (tombature, narrowing, 
occlusions of the lights of the bridges, etc.). 

• significant run-off of water on roads and possible phenomena of regurgitation on the 
disposal of rainwater and overflow with involvement of deprived urban areas; rockfall in 
most parts of the territory. 

Even in the absence of precipitation, there may be significant landslides also rapid linked to the 
hydrogeological conditions especially fragile, due to the saturation of the soils. 

You may occur widespread phenomena of:  

• significant rises in water levels of rivers draining basins with large phenomena flood 
surrounding areas and floodplains, involvement of the banks; 

• erosion of the banks, sediment transport and digression of the riverbed; and 

• occlusions, partial or total, of the lights of the bridges of the waterways more. 

Even in the absence of rainfall, the transit run-off basins department can determine critical. 

Hydrogeological to thunderstorms: The scenario is characterized by high uncertainty estimates. 

You can occur as provided for scenario hydrogeological, but with phenomena characterized by a 
greater intensity timely and rapid evolution, with possible sudden floods of small and medium 
basins, in consequence of heavy thunderstorms, widespread and persistent. Effect is possible due 







 
 

to possible lightning, hail, strong gusts of wind. 

Effects and damage: Further effects and damage compared to the scenario code yellow: 

• danger to the safety of persons with possible loss of life;  

• widespread effects: flooding of basements and those placed on the ground floor along 
routes potentially affected by water flows; 

• flooding and damage to individual buildings or settlements, infrastructure, buildings and 
agriculture, construction, industrial and civil settlements affected by landslides or 
mudslides; 

• disruption of the road network and/or train near watersheds and downstream of landslides 
and debris flows or in low-lying areas near the river network; 

• damage to the containment works, water drainage and crossing of waterways; and 

• damage to infrastructure, buildings and agriculture, construction, industrial and civil 
settlements located in areas prone to flooding. 

Additional effects in case of storms:  

• damage to roofing and temporary structures with transport of materials because of strong 
gusts of wind; 

• broken branches, fallen trees and felling of poles, signs and scaffolding with consequent 
effects on roads and on overhead networks of communication and distribution 
services;damage to agricultural crops, the insurance coverage of buildings and vehicles 
due to hailstorms; and  

• trigger fires and injuries from lightning. 

 

RED ALERT 

Scenario Event: Hydrogeological / hydraulic rains spread. 

Phenomena may occur numerous and/or extended (typically on an entire area Alerting) of: 

• slope instability, too deep, too large; 

• shallow landslides and mudslides of debris or mud; 

• large surface runoff with widespread phenomena of transport of material, possible chasms 
to erosion; 

• significant elevations of the water levels of rivers draining basins small and medium, with 
widespread phenomena of flooding; 

• partial or total occlusion of the lights of the bridges of small waterways; and 

• rockfall in most parts of the territory. 

Phenomena may occur numerous and / or extended (typically on an entire area Alerting), such as: 

• river floods of rivers draining basins with widespread phenomena great flood even areas far 
from the river, widespread erosion of the banks, sediment transport and digression of the 
riverbed; 

• phenomena overflow, siphoning or burst their banks, bridges and other works overlap of 
crossing, and jumps to meander; and 

• occlusions, partial or total, of the lights of the bridges of the waterways more. 























 





 
 



 
 

Even in the absence of rainfall, the transit run-off basins department can determine critical. 

Hydrogeological to thunderstorms: Code not expected to just temporal (applies to phenomena 
extended over the entire zone alerting, already the subject of critical hydrological / hydraulic). 

Effects and damage: Further effects and damage compared to the scenario of orange code: 
Serious danger to the safety of persons with possible loss of life. 

Effects huge and extended:  

• damage to buildings and residential areas, activities and crops, building sites and 
settlements of civil and industrial, both neighbors is far from waterways, to flooding or 
affected by landslides or mudslides; 

• damage or destruction of rail and road infrastructure, embankments, bridges and other 
water projects; 

• damage to goods and services; 

• damage to roofing and temporary structures with transport of materials because of strong 
gusts of wind; 

• broken branches, fallen trees and felling of poles, signs and scaffolding with consequent 
effects on roads and on overhead networks of communication and distribution services; 

• damage to agricultural crops, the insurance coverage of buildings and vehicles due to 
hailstorms; and 

• trigger fires and injuries from lightning. 
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



 
 


 
 
 
 
 


 
 



 





 



 


 

 


 










































 







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 



 


 





 

 

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




 


 




 







 



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 
 


















  

 





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










 

  




 


 
 

















 
 

                
              

              
   

 

            

 

             
 

               
   

               
       

       
                

     

                 
 

               
               

               
     

                
          

 

VULNERABILiTY 
EXPOSITION 

DANGER 

SOCIAL  
ECONOMIC 

 

 

RISK 

 

 









 
 
  




 


    


 


 


 
 
 


 
 
 


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      
   


    
     






















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

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








 







 
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





 

 













  



        



  
 
 


  
     
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















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   Map of current and planned uses, (Source: Regional Ministry for environment, 
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8






 


 
 


 

 











 




 
 

            Impacts may be specifically 
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1. Decreased danger of 
flooding 

2. Decreased territorial 
vulnerability 

Overflow threshold 
increase 

Decrease in the 
magnitude of flooding 

Current 

Future 

3. Reduction of losses 
(risk) 

• dikes, walls and motes 
• channeling 
• bypass flow 
• improved surface drainage 
• cross drainage improvement 

 
• reservoirs 
• cross dikes 
• hydrological-forestry 
• correction 
• conditioning zones sacrifice 

 
 

• adequacy of the building 
• adequacy of infrastructure 
• relocations 
• information and signage 
• insurance policy 
• modification and revision of planning 
• territorial and sectoral planning 
• anti-flood regulations 

 
 

• prevention and warning 
• emergency intervention 
• replacement of normal 
• compensation grants, aid 
• compensations 
• reconstruction plans 
•   

During flooding 

After flooding 






 
 
 
 


 
 
 
 
 

 




 
 

 

    Guide map and structural action sheet, (Source: Regional Ministry for 
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



 



 





  


 



 
 





 
 

 

    Guide map and structural action sheet, (Source: Regional Ministry for 
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



 
   


 






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




 
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



         







 





 



  





 


 
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



 



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




         



 
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







 
 


 













 

 

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 


 








 


 
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  



 



 
















 
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 






















 
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


 





 


 








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
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

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







 
 


 




 




 








 



 


 

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










 
  
 

 

















 

 







 
 


 


   


 


 










 


   



 



 


 
































 













 
 
   
 
 
  
 
 
  
 
 
 





 
 
 
 









 
     

 
   

        


 



   




 








    


 
 




 
 





 
  
 
 


  

 




 
 
 
 


 












  



 
 

 










 
 



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

 


 


 


  




 




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
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
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