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Small but essential in hydrogeochemical cycles: headwater
mountain catchments
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Despite their small size, headwater catchments of European mountains are essential because they

provide many ecosystem services (water quality, energy, tourism, ecological niches).

Based on the hydrological monitoring of a mountain catchment in the central Pyrenees and the

extreme conditions encountered in the past and expected in the future, we present scenarios for

the evolution of hydrological regimes that will potentially impact the socio-ecological services by

high mountain mires, ponds and lakes. In particular, in view of the exacerbated climate change in

the high mountains, the shortening of snow season will potentially impact the ecosystem services

by the ponds, modifying the minimum water level and/or ecological flow in late spring and early

summer. For example, these ponds play an essential role as ecological refuges compared to larger

lakes, which are subject to invasions by non-native organisms. Peat pools also play an essential

role in the cycling of chemical elements, including carbon. Their modification, their increased

intermittency due to more frequent and intense climatic variability will deeply modify, for example,

the export of dissolved organic carbon from peatlands.

While it is difficult to accurately predict the future of mountain watersheds, our study aims to

identify the key factors for their current roles in biodiversity, water sustainability and in ecological

services as well as to determine their future adaptability to other human pressures such as mini-

hydroelectric power plants.
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