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Abstract 
Estimation of soil erosion and other hydrological components is often difficult due to the 

complex interplay of many factors at catchment-scale. Despite this fact, studies aimed at 

identifying and prioritized erosion hotspots in northern Ethiopia are based on qualitative or 

empirical models or runoff plots. Modeling soil erosion using physical models provides an 

alternative tool for investigating soil erosion, but such models are rarely applied in Ethiopia for 

many reasons. This study aimed at: (1) apply the Soil and Water Assessment Tool (SWAT) 

model to identify and prioritize hotspot soil degradation sub-catchments on the basis of estimated 

runoff, sediment yield and nutrient losses in the Mai-Negus catchment, northern Ethiopia, and 

(2) suggest suitable land management options that can help tackle the observed problem.  

Results from the SWAT model reveals that over 45% of the catchment is affected by high (30-50 

t ha-1
 y-1) and very high (> 50 t ha-1

 y-1) soil erosion rates. These high soil erosion areas can be 

considered critical hotspot subcatchments that require intervention priorities. This study also 

identified and ranked six sub-catchments that require appropriate management interventions due 

to excessive runoff, sediment and soil nutrients losses. Such prioritization of erosion hotspot 

areas can be helpful for efficient planning and implementation of antierosion measures, 

especially for local government and other stakeholders in the study catchment. However, it is 

recognized that a wider validation effort is needed before adopting the model for operational 

purpose throughout northern Ethiopia due to its diverse environment. 
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