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Extremes in the climate and hydrological system are of major concern as drivers of natural hazards but also for
the possible provision of early insight in a changing climate. Because of their orography and delicate equilibrium,
high-elevation regions can further show early and enhanced signs of change. In this study, we investigate hydro-
climatic extremes in high-elevation regions through a series of indices calculated on XXI century projections from
an ensemble of earth-system and climate models. We consider both a hydroclimatic intensity index (defined as the
product of precipitation intensity and dry spell length) and a selection of indices from the ETCCDI project de-
scribing dry and wet spells, as well as the distribution and frequency of intense precipitation events. High elevation
regions were defined both selecting global model data above various elevation thresholds and through the identifi-
cation of specific mountain regions such as, e.g., the Tibetan Plateau, the Mongolian Plateau, the Greater Alpine
Region, the U.S. Rockies, the Andes. Our results show a consistent change of the strength of the hydroclimatic ex-
tremes in future projections when Representative Concentration Pathway scenarios with increasing anthropogenic
forcing are adopted (from RCP2.6 to RCP8.5), and this response can be further amplified in high elevation regions.
Despite this general tendency, results are largely affected by the peculiarities of individual high-elevation regions
and by the capability of the adopted model to resolve the local orography at its spatial resolution. Indices and
regions showing the largest and most consistent response are identified and discussed.


