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World Mountains and Cryosphere
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Rich and complex mosaics of natural and socio-ecological systems

Beniston (2000)



CMIP5 Multimodel simulated time-series (1950-2100) (IPCC 2014)
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Trends in air temperature 
change in mountain regions
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Projected rise of freezing levels along the American 
Cordillera from 1981-200 to 2081-2100



Kohler et al (2014)

Precipitation change in mountains under high emissions scenario (1950-2000 to 2070)
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Changes in mountain hazards driven by cryospheric changes



Changes in the cryosphere and their impacts on mountain regions (Hock et al., 2019):

- The current trends in mountain cryosphere change should continue and should be intensified 

(very high confidence).

- Cultural and natural heritage (e.g. high glaciated mountains in many World Heritage sites), as 

well as tourism and recreation activities should be negatively affected by cryosphere changes 

in many regions (high confidence).

- Snow, glaciers and permafrost will continue declining in almost all regions during the XXI 

century (High confidence).

- Most natural hazards will change in frequency, magnitude and affected areas, following the 

decline in the cryosphere (high confidence)

- River discharge in catchments dominated by snow and glaciers will continue to change in 

amount and sazonality as a response to the decline in snow and glaciers (very high confidence) 

with negative impacts in agriculture, hydroelectrical power production and water quality in 

some regions (medium confidence).



Main impacts of climate change in mountain regions (Kohler et al. 2014):

- Water resources (mountains supply c. 50% of the Global population)

- Natural hazards (increase of extreme events, thawing permafrost and 

melting glaciers)

- Biodiversity (c. 50% of biodiversity hotspots are in mountains)

- Poverty and food security (12% of the World population lives in mountains, 

regions which are economically less developed).



“Mountains should be impressive, possess individuality 

and should enter into the imagination of the people 

who live near them”

(Roderick Peattie, Mountain Geography, 1936)

Mountains are diverse and complex and impacts 

are variable and especially difficult to estimate
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