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https://public.wmo.int/en/our-

mandate/focus-areas/cryosphere
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https://www.geo.uzh.ch/microsite/cryodata/PF_map_explanation.html



PERMAFROST



Creux du Van , Neuchatel (CH)

Cold scree slope

Pygmy forest



Duchafour P, Atlas Écologique des Sols du Monde

“Hydromor calcique, sur éboulis calcaire”, Creux du Van, CH

PERMAFROST SPORADICO DI BASSA QUOTA

Celi et al., 2010 Arcitc Antarctic Alpine Research

Cryic Histosol



Gressoney Saint Jean, 1350 m slm





Ghiaccio / passaggio di stato / vulnerabilità

Termometro clima

… fragile



LA TEMPERATURA DELL’ARIA

https://data.giss.nasa.gov/gistemp/maps/index_v4.html

The average rate of temperature

increase is 0.19 °C (+- 0.02°C) per

decade from 1979 to 2022 (ECMWF

- ERA5)
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Massiccio del Monte Rosa



Montagna: riscaldamento amplificato

2020, Elisa Palazzi



1920, Ph Umberto Monterin 2020, Ph Arnold Welf

ARRETRAMENTO DEI GHIACCIAI: IL GHIACCIAIO DEL LYS



LE CRONOSEQUENZE «GLACIALI»

Umberto Monterin (1887-1940)



2400 m slm, 15 anni D’Amico et al., 2014. Catena

Haplic Regosol (Eutric, Skeletic)



2000 m slm, 135 anni

Entic Podzol





SUOLO E NEVE: UN SISTEMA UNICO

Brooks et al., 2011. Geography Compass; Freppaz et al., 2017. Applied Soil Ecology; Edwards et al.,2007.Quaternary International







https://www.preventionweb.net/news/mountains-vulnerable-extreme-rain-climate-changeAdapted from Ombadi et al., 2023 Nature

LA NEVE IN UN CLIMA CHE CAMBIA: IN MONTAGNA PIU’ PIOGGIE INTENSE E MENO NEVE

Erosione del 

suolo

Areas in the darkest blue are 8 times more likely to experience an extreme rainfall event (compared to 1950-1979). 

Mountains (high-elevation) and northerly (high latitude)

regions are at the greatest risk





GLIDE-SNOW AVALANCHES

10 t/ha evento

Grass rolls
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