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Because of favourable topographical factors and strong human impact over the 
environment. especially the northern highlands or Ethiopia have· been characterized by 
severe erosion. Al country level. total soil loss by erosion from all land is estimated at 
almost 1.5 billion tons per )'C~I' and On average 42 tones per hectare, 01· which •15% 
originates from cropland!'> alone. But. in the highlands of Ethiopia. annual soil loss 
reaches up ro 200 - :JO() ton per hectare, making the total loss 23,400 million ton per year 
1.f'AO. 198<1; 1 lurni, 1993). With the increment uf such environmental problems, 
identification and mapping of erosion (bazard) vulnerable area has become al! important 
discipline in the world of Gco-lnformarion Systems. 

Soil erosion i> the direct result or the mismanagement of the soil by man in his effort to 
obtain <1 living from it (Gustafson. 1005). Studies reported that. cultivetion without using 

• specific control techniques and unplanned land use. such as uncontrolled urban 
develcpment. deforestation and mat-agricultural practice are fundamental factors (1f' s11i1 

e.i;osion (Biard and l~arct, 19'.17). (( is clearly evident that the ultimate cause of erosion is 
human himself contributing about 60 lo 80% of all soil erosion and soil degradation 

, (Mcbleill, 2000). runner Gerrard (2000) stated that soil erosion by wind and "j1¢J' M< 

natural processes, but enhanced by human mismanagement of the land. Due to 
uncontrolled and unmanageable interference of people to the land, world wide 80% of 
agricuhurnl landsuffers from moderate to severe erosion. Consequently, 65% of the soil 
in sub-Saharan Africa is said to have undergone degradation {I.udi. 2004). 

.. 

Nowadays, people in developing countries arc increasingly forced to use more marginal 
and sensitive lands fi'JY- agricultural purposes in every aspect to sustain their living. These 
uncontrolled uses of land due h) population growth uhirnatcly leads lo deforestation. land 
over cultivation. overgrazing and exploitation of biomass fur firewood, construction and ,, 
other household tries, often causing severe suit erosion. 

1.1. Background 

CH 1\ PTER ONE 

IN'fRODUCTIO:"ll 



' 

The economic implication or soil erosion is more serious in Northwcstcm Highlands or 
Ethiopia because of mainly ii~ rugged topographical features and lack ot capacity to cope 

Erosion is regarded as the major and most widespread form of environmental problems in 

the higlila111:ls or r1hiopian. Rapid population growth, cultivation rm steer slopes, rugged 

topographical feature. clearing of vegetation, mat-agricultural practlce. overgrazing and 

even higher demand for lircwood arc the main factors that accelerate soil erosion in the 

area. According lo Ministry of Agriculture (MOA. 1984) erosion ctassirlcation algorism, 

the Northwestern Highlands of Ethiopia has been catq;oriL<xl. i11 to severe to moderate 

still loss. 

1.2. Statement of lite Problem 

Thus, by this study GJS and RS were employed ro evaluate potential erosion vulnerable 

area including the determinations and prioriliation> of different Iactor» th«t accelerate 

soi) erosi<..'ii in the study area. 

• 

Studies on erosion undertaken at spatial scales covering local to regional areas have 
provided both qualitative (c.g., erosion vulnerable areas) and quantitative information 

• (e.g., soil loss rates). Methods for evaluating erosion vulnerable area on catchments or 

regional scales include both the application of erosion models or qualitative 

approximations using: GlS and RS technologies . 

.. 

Mapping or erosion vulnerable area using the integration of Ci IS, RS and MCI' technique 

can identify areas that are at potential risk of extensive soil erosion. The formulntion of 

proper soil management for sustainable development requires an expticit inventory and 

rating of vulnerable areas. This intormatlon is very uscrul ln rhc decision making context 

to avoid land acquisition in erosion risk areas, or, alternatively, to recommend soil 
conservation measurci to reduce soil loss if devclopmcrus coruinue (Yusuf and Baban, 

1999). On ch~ other hand, the modeling ofscil movement and their consequences plays a 

significant role ...,for natural resource management and/or sustainable environmental 
"· planning processes: like optimization of agricultural productivity. 




































































































































































