
ANNEX 1: ALPINE REGION 
 

Annex present main features of Alpine region and problem of sewage sludge. 

 

1.1 About Alpine region 
Alpine environments are cold, windy, and snowy, characterized by low growing season temperatures 

and a short frost-free period. Within the EU, five of the highest ranges (Alps, Apennines, Pyrenees, 

Scandes, Carpathians) have been included in the Alpine biogeographic region, which is 7,6 % of the EU 

(28) territory. They all are characterised by a relatively cold and harsh climate, high altitudes, and an 

often complex, varied topography. Because of their steep gradients, mountains have highly 

compressed latitudinal life zones. As a result, habitats and species alter rapidly with altitude. The 

complex topography and differing exposures also create a myriad of different micro-climates. 

Most mountain ranges are poorly populated in terms of human land-use and impacts, particularly 

above 1.000 m (or 500 m in the case of the Scandes) due to the harsh climate, difficult access, and 

short growing seasons. Traditional pastoral farming practices are rapidly disappearing under the 

combined pressure of land abandonment and intensification. Other more recent activities, such as 

mass tourism, large-scale afforestation and deforestation, the damming and channeling of alpine 

rivers, and the construction of roads, also impact this particularly fragile environment. Climate change 

presents another major threat. Because of the tight ecological and climatic bands in the mountains, a 

small change could have devastating effects on their ability to absorb and retain water1.  

Alpine ecosystems were identified early on as potentially susceptible areas. However, as the frequency 

distribution of additional physiographic factors (e.g., slope angle) changes with increasing elevation 

(e.g., with few gentle slopes available at higher elevation), species migrating upslope may encounter 

increasingly unsuitable conditions. As a result, many species could suffer a severe reduction of their 

habitat surface, which could, in turn, affect patterns of biodiversity. The predicted increase in global 

temperature (annual average 1.1–6.4 °C) and the changes in the amount and distribution of 

precipitation2, represent a significant challenge for the plants and habitats within and outside of 

protected areas3. Alpine plants within and outside protected areas are expected to experience 

significant impacts as a result of climate change during this century4. According to Theurillat et al.5, 

high mountains such as the Alps can be particularly vulnerable to climate change, and the impact of 

the combined effects of human activity and climate change is more and more visible6. The concept of 
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adaptative management of nature reserves can become a possible way to respond to climate change 

influences proactively7. 

1.2 Settlements in Alpine region and municipal infrastructure 
Settlement in the Alpine world comes in many forms. At the bottom of the river valleys are mainly 

concentrated agglomerations, while scattered settlements and isolated farms occur throughout the 

surrounding hilly world. Above all, dispersed settlements are a problem, as settlements are often more 

challenging to access and still mostly equipped with septic tanks. This places the responsibility for 

sludge disposal on the individual. However, the awareness of individuals, especially in the rural world, 

is not yet so high that they know how sludge should be handled. 

                                                           
7 Fazey, I., Gamarra, J., Fischer, J., Reed, M., Stringer, L., & Mike, C. (2009). Adaptation strategies for reducing vulnerability to future 
environmental change. Frontiers in Ecology and the Environment, 8(8), 414–422. 


