
i

IPCC Special Report on
The Ocean and Cryosphere in a Changing Climate

Further info: www.ipcc/report/srocc

@IPCC_CH

@IPCC
@IPCC

www.vimeo.com/ipcc
www.youtube.com/c/ipccgeneva

Contact:
tsu@ipcc-wg2.awi.de
Working Group II Technical Support Unit
Intergovernmental Panel on Climate Change
c/o Alfred-Wegener-Institute 

Impacts	of	the	Changing	Cryosphere	in	a	Warming	
World:	A	Mountain	Perspective

Abstract: The cryosphere (including, snow, glaciers, permafrost, lake and river ice) is an integral element of high mountain
regions, which are home to roughly 10% of the global population. Widespread cryosphere changes affect physical,
biological and human systems in the mountains and surrounding lowlands, with impacts evident even in the ocean.
Building on the IPCC’s 5th Assessment Report (AR5), this chapter assesses new evidence on observed recent and
projected changes in the mountain cryosphere as well as associated impacts, risks and adaptation measures related to
natural and human systems. Impacts in response to climate changes independently of changes in the cryosphere are not
assessed in this chapter. Polar mountains are included in Chapter 3, except those in Alaska and adjacent Yukon, Iceland
and Scandinavia, which are included in this chapter.
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Figure 1. Ice Stupas in Ladakh, India (Photo: Radma Rigzi)

Figure	2:	Changes	in	the	cryosphere	and	impacts	on	ecosystem,	other	natural	systems	and	human	systems	
over	the	past	decade	that	can	be	attributed	to	changes	in	the	cryosphere.	

Figure	1:	Changes	in	runoff	from	a	river	basin	with	large	glacier	cover	as	the	
glaciers	shrink,	showing	the	relative	amounts	of	water	from	different	
sources	(glaciers,	snows,	rain,	and	groundwater).	Glacier	becomes	negative	
over	time.	

The presence and persistence of snow and glaciers 
are decreasing around the world.  

Figure	2.	Colorado	Mountains	(Photo:	Heidi	Steltzer)

Figure	3.	The	Arctic	(Photo:	Heidi	Steltzer)

• The sum of ice sheet and glacier 
contribution are the dominant sources
of sea level rise.

• Glacier, snow and permafrost decline 
has altered the frequency, magnitude 
and location of most related natural 
hazards

• Changes in snow and glaciers have 
changed the amount and seasonality 
of runoff in snow-dominated and 
glacier-fed river basins (very high 
confidence) with local impacts on 
water resources and agriculture.

• Species composition and abundance 
have markedly changed in high 
mountain ecosystems in recent 
decades (very high confidence), partly 
due to changes in the cryosphere.


