
Introduction 

Gully erosion, the severe stage of soil erosion, 

has become one of the most challenging 

environmental problems restricting agricultural 

productivity and water quality in developing 

countries. 

 Even though several soil and water conservation 

practices have been implemented, the effects are 

far below expectations mainly due to lack of 

information to identify vulnerable areas for gully 

erosion.  

In this study, we specifically tested reliability of 

the topographic wetness index (TWI) with water 

table depth maps to predict areas sensitive to 

gully erosion where saturation excess overland 

flow controls the erosion process 
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Fig 1. Location of 

Debre Mewi 

watershed 30 km 

south of Lake Tana 

where gullies are 

actively forming in 

downhill locations. 
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Where λ , is the topographic index, α, 

is the upslope contributing area per 

unit length of contour, and 

 β is the topographic slope of the cell  
 

 

 

 

Study area 

 

 

 
Fig 1. Location of 

Debre Mewi 

watershed 30 km 

south of Lake Tana 

where gullies are 

actively forming in 

downhill locations. 

 

Methods and Results 
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Groundwater table 

depths were measured 

to assess the influence 

of subsurface flow on 

gully formation.  
 In Arc GIS 9.3 water table depth were 

interpolated using  inverse distance 

weighting  interpolation(below) 
 

Maps for water table  

depths for three 

seasons were created 

and reclassified into 

three water table 

zones(below). 

Areas susceptible 

for gully erosion 

were calculated 

using map of water 

tables in the most 

saturated season 

and TI of the 

watershed 

Using 30 m DEM, maps for topographic 

index (TI) of the watershed  were created 
 

 Results 

Fig  2. Water able  depth map at the 

beginning  of  rainy season(above). 

 

 

Fig 4. Water able  depth map  at  

the end  of rainy season (above). 

 

 

TWI was correlated with ground water 

table depths during rainy months and 

can be used to estimate gully 

susceptibility in the studied region 

when data availability is limited 

Fig  7. Observed  active gully areas, sampling 

using GPS in 2008 (red points )(left) 

Fig 5. Topographic index 

of   the water shed(above)  
 

Fig 6. Susceptible areas 

for Gully erosion (left) 
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Where λ , is the TI,  

α is the upslope 

contributing area per unit 

length of contour, and β is 

the topographic slope of 

the cell  
 

Fig 3. Water able  depth at the 

Middle of rainy season(above). 
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