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Study area  overview 

• Upper Blue Nile basin in Ethiopian highlands (areas >1500 

masl): 

 

• 40% of the total area of the country 
 

• carry 88% of human population and 70% of  livestock 
 

• moderate temperature, rich soils, adequate rainfall and 

free from  major tropical diseases 

 

 

 



Study area  overview 

• Precipitation maintains the water resources: rivers, lakes, 

streams, swamps and flood plains  

 

• provide 85% of all water in Sudan and Egypt  

 

• a natural freshwater lake (Lake Tana): 

 

• main source of Blue Nile river (4 *109 m3 annual flow 

volume) 

 

• the largest lake in Ethiopia and the third largest in the Nile 

basin 

 



Study area  overview 

• Upper Blue Nile Basin: 
 

• has many archaeological sites (Lake Tana has 37 islands 

with large historical and cultural values, dating back to the 

14th century)   
 

• biodiversity hotspot  
 

• has significant national importance due to its high potential 

for irrigation, hydroelectric power development, crops and 

livestock production, and ecotourism 
 

• has 85% poor subsistence farmers-most cannot produce 

enough to be self-sufficient during the entire year  



Study area  overview 

 Objectives: to study the current governance of ESS 

through a review of relevant studies. Mainly focused on: 

• Birr (located 220 km 

south of Bahir Dar) 

 

• Mizewa (in Lake 

Tana basin):south 

eastern shore of 

Lake Tana  

 

• Debre Mewi (30 km 

south of Lake Tana 

at Bahir Dar) 

  

 Bahir Dar 



Study area  overview 

 Why in these three watersheds? 

• representatives of Ethiopian highlands and Upper Blue Nile  

• institutions actively working there: 

• to understand soil loss and runoff processes in the landscapes  

• for relatively effective SWC practices recommendations  

• to highlight solutions to be included in such on going 

researches 

 



Current ESS governance and poverty 

ESS Governance by farmers: 

• Livelihood security strongly depends on local ESS (85%): 

 for food, feed and fuel 

• depend on rainfed agriculture for mixed farming  

• use draught power 

• each farmer has 1 ha of land (food crops production and 

livestock keeping) 

  



Current ESS governance  and Poverty 

 Challenges:  

•the land loses its productivity due to continuous soil erosion 

•the population grows at alarming rate  

•the household landholdings are shrinking 

•the farmers’ main survival strategies: 

continuous cultivation (affects OM& soil structure) 

 

 



Current ESS governance and poverty 

      cropland expansion 

(by any means: grazing/forest 

sloping terrain,  

destroying bunds) 

 

1 

2 
3 



Current ESS governance and poverty 

      income generation 

Over woodlot harvesting  for 

Charcoal 

grow environmentally  

exotic tree species  



Current ESS governance and poverty 

 such managements aggravate land degradation further and 

impacts on ESS are recently becoming highly visible: 
 

• vegetation cover has declined 
 

• soil depths are decreasing 
 

• hardpan (restrictive soil layers for water and air flow) formation 
 

• annual soil loss rate is high and soil productivity is dwindling  
 

• the proportion of degraded lands has increased 

 

 



Current ESS governance and poverty 

 In Debre Mewi gully erosion losses have been increasing: 

 

• 1980 to 2007= 30.7 t/ha/year 
 

• 2007 to 2008= 530 t/ha/year 

 In Birr watershed between  

  15 June and 3 September    

  2013: 
 

• gully dimensions:(length+23, 

depth+1.9, width+13)m 
 

• the total soil loss from this 

gully was 710 ton 



Current ESS governance and poverty 

• this continuous degradation of resources in turn hampers the 

ability of the land to provide further essential ESS 

• most lands are abandoned (without topsoil and  any 

meaningful agricultural activity) 

The subsistence life there is getting worsen though time 



Current ESS governance and poverty 

    ESS Governance by Government 
 

• After the outbreak of famine in Ethiopia in 1973: 
 

• different interventions were transferred and introduced by GOs 

and NGOs (top-down approach) 
 

• to minimize the acceleration of ESS degradation, and to 

improve the agricultural production 
 

• interventions pass particularly through bureau of agriculture, 

starting from region to district and to Kebele (local) level 
 



Current ESS governance and poverty 

 degrading and food deficit areas of highlands have been covered  

by SWC structures (food-for-work and cash-for-work incentives) 
 

• most biased towards only reducing soil loss in all land uses 
 

• have long- term benefit (after 2 or 3 years) 
 

• they have short-term disadvantages (share some area of the 

farm) 
 

• cause further crop yield reduction (habitat for rodents) 
 

• sometimes they are misplaced: mostly extension staffs not 

trained well to apply flexibly (insist on the general guideline) 

 

 
 



Current ESS governance and poverty 

• not integrated with biological ESS: far less awareness about 

the potential of biological measures to reduce soil loss and 

more importantly to maintain and enhance overall productivity 
 

 

• ARARI with WLRC project in 2012/13 demonstrated available 

biological measures to the farmers in the 30 years old (after 

establishment) observatory watershed 
 

• A promising one (phalaris) has been pre-scaled up 

 

 



Current ESS governance and poverty 

Grass 

species 

Tillers 

(No.) 

 Plant 

height (cm) 

 Dry biomass   

yield (tone/ha) 

 Ground cover/   

basal cover (%) 

Phalaris 

Aquatica  61   125.1 

 

   1.64  

 

    28 

Festuca 

arundinacea   48     95 

 

    0.75  

 

    15 

Themeda 

triandra    5   70.2 

 

    0.02  

 

      6 

• It is an evergreen, fast growing multipurpose grass spp: Good 

for soil and water conservation, forage, house construction, for 

SWC structures sustainability  



Current ESS governance and poverty 



Current ESS governance and poverty 

 intensified package approach”, which puts heavy emphasis on 

accelerating production, using fertilizer and improved seeds 
 

• most recommendations specially fertilizer were generic: 
 

• 100 kg DAP (21 kg P and 18 kg N) and 100 kg urea (46 kg N) 

ha-1 were being used for barley and other cereal crops in the 

Northern Ethiopian highlands in all soil types: 
 

• wrong amount and type (after refining research): should be 

N50P75K50, N25P0K50 and N25P50&75K25 in the Cambisol, 

Luvisol-1 and Luvisol-2, respectively for optimum barley 

production  

 

 

 

 



Current ESS governance and poverty 

• the level of using the right recommendations by subsistence 

farmers is also very unlikely: fertilizers are costly and not 

available at the right planting date 

 

 ESS degradation and poverty persist against the intensive 

efforts and costs of the generic interventions 

 

 many have concluded that land degradation is a widespread 

problem with a widespread failure of interventions 

 

 most were not adopted and maintained without further 

governmental intervention-farmers dismantled structures once 

the incentives were discontinued 

 

 



Conclusion 

• the study area has ample potential for the productivity and 

sustainability of mixed farming 

 

• a wealth of scientific and local knowledge exists, and there is 

great demand for access to it 

 

• the challenge now is to optimize the exchange of know-how 

between land users, agricultural specialists, extension workers 

and  planners/decision-makers for the right ESS governance 

 

 



Conclusion 

• To make the situation better for the agricultural smallholders: 

 

 a participatory approach for problem framing, data generation 

and exchange is required 

 

 every research or intervention should start from the real local 

situation (after detail socio-ecological analysis) 

 

 continuous knowledge generation and exchange between 

communities, agricultural experts and policy makers for the 

development of common understanding and flexible decision 

making (adaptive ESS governance) 

 

 
 



 PhD Plan: Participatory analysis and management of ESS  

• Background: 

• Gaps of previous researches highlighted by this study 

• Research experience during my Cornell university masters 

work 

• The objective of ESPA (funding  my research project) focuses 

on adaptive governance of ESS for poverty alleviation 

 

• Research methodology: Participatory research 

• Detail situation analysis to identify major bottlenecks 

• Scenarios identification from local people 

• Method development and data collection 

• Best management option(s) selection 
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