
Skip navigation


   
   [image: Link zur Startseite der Universität (Neues Fenster)]
  



  
   [image: Link zur Startseite]
  

 



    
    
            
                


























       
         
           
           
           
         
       

       
         	Home
	Communities
& Collections
	Research Outputs
	Researchers
	Organizations
	
             Explore by 
             	Research Outputs
	Researchers
	Organizations


           
	Help




 
       
			
           
          
          
	
			
	    
          
        

        

	

	
          

          
	
              Sign on to: 
	             
             	My OPUS
	Receive email
updates
	Edit Account details


           


	

    

            




    

















    
        
                



  


	UB
	Recherche und Kataloge
	eRessourcen
	OPUS Siegen
	Universität Siegen
	Hochschulschriften




        

    







	
	 

 

	 	
          Deutsch                  
       
	
          English                  
       


 	
		
    
      	
		?
	
	   
	[image: ]





		
		
		Opus Siegen



        
        

        
      

	


	


                


        

		





































	
		
		
		
		
		

                
	        
                Citation link:
                https://nbn-resolving.org/urn:nbn:de:hbz:467-4201

		
       
         








    
    Files in This Item:


	File	Description	Size	Format

	mengistu.pdf		4.61 MB	Adobe PDF	[image: Thumbnail]
View/Open






	Dokument Type: 	Doctoral Thesis
	metadata.dc.title: 	Watershed hydrological responses to changes in land use and land cover, and management practices at Hare watershed, Ethiopia
	Authors: 	Mengistu, Kassa Tadele 
	Institute: 	Forschungsinstitut Wasser und Umwelt 
	Free keywords: 	Hare Flusseinzugsgebiet, Klimawandel, Bewässerungsoptimierung, Watershed Hydrological Responses, Land Use, Climate Change, Irrigation optimization tool, Ethiopia
	Dewey Decimal Classification: 	620 Ingenieurwissenschaften und Maschinenbau
	GHBS-Clases: 	XFM
	Issue Date: 	2009
	Publish Date: 	2009
	Abstract: 	This study investigates hydrological responses to changes in land use, land cover and management practices at Hare River watershed, Southern Rift Valley Lakes Basin, Ethiopia. It addresses methods that are required to better characterize impacts of land use and cover and climate change scenarios and understand the upstream-downstream linkages with respect to irrigation water allocation. Understanding how the changes in land use and cover influence streamflow and subsequently optimization of available water resources utilization can enhance the ability of planners, practitioners, researchers and farmers to formulate and implement sound policies to minimize undesirable future impacts and devise management alternatives. Three land use and cover maps were developed using aerial photographs and satellite image through visual interpretation of the aerial photographs and supervised classification of the satellite image. The rates of land use and land cover changes were identified for two periods at watershed and sub-watershed levels. Two physical-based, semi-distributed hydrological models, SWAT2005/ArcSWAT and HSPF, were utilized to simulate hydrological responses to land use and climatic changes. Streamflow data at the outlet of the watershed was utilized to analyze seasonal stream flow variability due to land use and land cover changes. The performances of the models have been evaluated through sensitivity analysis, calibration, validation and uncertainty analysis. Consequently, impacts of hypothetical land use and climate change scenarios were developed to analyze their impacts on downstream water users. Eventually, based on the results these scenario analyses a new optimal irrigation water allocation tool was developed to allocate available water resources among competing irrigation sites.
The results of the land use and land cover change analysis identified that farmlands and settlements class has expanded during the past four decades. Detailed impacts of these changes were analyzed employing the SWAT2005. Sensitivity analysis using the SWAT2005 model has pointed out some crucial parameters that control the surface and subsurface hydrological processes of the studied watershed. Consequently, results of the models performances assessment illustrated that both SWAT2005 and HSPF have resulted acceptable outputs with some efforts of acquiring data in areas where there is limited available data. However, the SWAT2005 model performs slightly better than HSPF for monthly and seasonal streamflow analysis. As a result, streamflow variability during the dry and wet seasons was further analysed using this model based on pre-identified scenarios. Furthermore, uncertainty analyses were performed and discussed using ParaSol, SUNGLASSES, SUFI-2 and GLUE methods. On the other hand, results from the climate change scenario analysis using GCM for the period of 2010-2099 showed that an increase in future average annual precipitation and average temperature when compared to the baseline period. Similarly, analysis made on intervention of small scale irrigation in the upper and middle reach of the watershed resulted in substantial decrease in mean monthly discharge during the dry season, while increased discharge during the wet season. Consequently, an optimal tool was developed to allocate scarce water resources among three upstream and downstream demand sites with a prime objective of achieving equitable resources utilization while maintaining acceptable economic efficiency and environmental sustainability. The analysis revealed that a substantial volume of water can be saved through deficit irrigation principles. It is also noted that, in the face of intense competition among irrigation water users where there is a significant water shortage throughout a watershed, equitable and efficient utilization of water resources has always remained a social goal. The developed tool can be used in other watersheds too by decision makers and planners where there exist irrigation water allocation problems between competing upstream and downstream irrigation sites. However, it needs simulation outputs from SWAT2005 and needs to specify the exact sub-watersheds where the irrigation sites are located. In order to utilize outputs from other models, the tool needs some modification in the algorithm (visual basic) specifically on the declaration of the input files. Generally, the results highlighted that use of an integrated simulation-optimization approach has a paramount importance to investigate impacts of land use and cover and climate change on hydrological regime and consequently allocate limited available water resource in an equitable manner among competing sites.
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