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-SüMMARY--

Thee semi-arid Central Andes comprises a range of arctic, alpine, desert and Mediterranean 

environmentss which are known to be fragile geo-ecosystems and consequently are highly 

sensitivee to environmental change and human impact. There is an ongoing discussion to what 

extentt land use change is responsible for the high erosion rates inferred for South Bolivia 

specifically,, and the Central Andes in general. 

Onee general aim of this thesis is to elucidate the controversy mentioned above concerning 

thee relative importance of natural and human-induced erosion. To achieve this goal, the 

sensitivityy to erosion of the major physiographical units was studied and within the most 

sensitivee erosion units, erosion processes and linkages between hill slopes and channels were 

studied.. The landscape sensitivity to erosion in relation with grazing was studied, too. 

Too understand the landscape sensitivity to erosion in the Central Andes, a case study in 

southh Bolivia is carried out which comprises three representative geo-ecosystems: 

i.. The Mediterranean like sub-Andean valley which is characterized by extensive badlands 

andd which has undergone severe changes in vegetation since the arrival of the Spaniards 

andd the introduction of cattle, 

ii .. The arctic desert highland Andean Plateau (Altiplano) where grazing by sheep has altered 

thee (semi) natural conditions and where vegetation type has changed and vegetation 

densityy and biodiversity has decreased, 

iii .. The inter-Andean valley where vegetation growth is limited by the arid conditions and 

thee presence of very poorly developed soils. 

Ass very littl e data about soils and geomorphology was available for the study area, a top — 

downn approach including an aerial photograph interpretation combined with a reconnaissance 

fieldfield study was needed to get insight into soil geography and erosion patterns in the major 

physiographicc units. The characterization of the Erosion Sensitive Areas shows that although 

mainn erosion features such as the badlands in the sub-Andean valley, the dunes on the 

Altiplanoo and the stripped bedrock hills in the sub- and inter-Andean valley suggest that 

severee erosion is widespread in the Central Andes of South Bolivia, they are not 

representativee as they only occupy relatively small areas. Moreover, these erosion features 

reflectt different erosion scales in time, space and magnitude. Other areas such as the eroded 

hillss in the sub-Andean valley and the gently sloping plains on the Altiplano are also sensitive 

too erosion though in lesser extent. Given the complex relation between geology, lithology, 
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geomorphology,, soil properties and biomass, no uniform set of indicators for erosion 

sensitivityy was found for the three geo-ecosystems. Instead, every single geo-ecosystem had 

itss own set of indicators. Organic matter and Nitrogen could be used as an indicator to some 

extentt but only with caution 

AA bottom - up approach for detailed erosion processes studies was used for two erosion 

sensitivee catchments, namely the badlands system in the sub-Andean valley and the Altiplano. 

Here,, rainfall simulation experiments were carried out to study the soil hydrological response 

andd the linkages between hill slopes and channels. It was found that within the badlands 

system,, upper slopes are stable and that most erosion occurs on the mid-slopes and in the 

badlands.. The lower slopes act as sedimentation zones. Within the catchment, only the 

badlandss contribute to the loss of sediments as the gullies directly deliver sediments to the 

mainn channel. On the Altiplano, the hydrological response to simulated rainfall is complex. 

Noo relation between organic matter content, aggregate stability and infiltration characteristics 

wass found. In general the infiltration is high but at many sites ponding takes place and 

saturatedd overland flow occurs. Although in some sites overland flow starts after a few mm of 

appliedd rainfall, the water travels very short distances and most of it infiltrates within the plot. 

Whereass during normal rainfall events the connectivity between hill slopes and channels is 

low,, during extreme rainfall events all topographic units contribute runoff and sediments. 

Whenn soil losses are compared between normal and extreme events, it can be concluded that 

thee latter is far more important. The devastating power of hail impact during extreme events 

playss a major part in soil erosion. 

Thee impact of grazing to erosion is limited to certain areas. In general, intensive grazing 

takess place where soil conditions are favourable and hence grazing can be considered more or 

lesss sustainable. An apparent recent reduction in grazing intensity does not seem to have 

resultedd in less erosion in the affected areas. This suggests that former grazing intensity has 

changedd the ecosystem vulnerability to erosion to such extent, that erosion rates are high 

despitee current low grazing intensity. 

Finallyy it can be concluded that in the sub-Andean valley geo-ecosystem erosion is 

controlledd by parent material and climate, being the main drive in differentiating landscape 

sensitivityy to erosion. On the Altiplano, grazing is the controlling factor for the sensitivity to 

erosionn of the physiographical units. And in the inter-Andean valley, the climate and geology 

controlss the sensitivity to erosion. 
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