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Key findings and
recommendations

The cryosphere plays a crit ical role in the Earth's climate system. Glaciers, ice

sheets, and sea levels are at  the forefront  of climate change impacts. Findings

from PROTECT underscore the urgency of mit igat ing greenhouse gas emissions

and adopt ing adaptat ion st rategies to address inevitable impacts.

 Mitigation is critical: Reducing emissions direct ly limits mountain glacier and

ice sheets mass loss, preserving crit ical water resources and limit ing further

accelerat ion of sea- level rise, thus giving more t ime for coastal adaptat ion.

[Factsheets 1, 4, 5 and 7]

Adaptation is urgent : With inevitable impacts on water availability and coastal

regions, adaptat ion is of greatest  importance. [Factsheets 1, 2, 6, 7, 8 and 9]

Regional variability matters: Climate impacts on glaciers and sea levels vary

substant ially across regions, requiring tailored responses. [Factsheets 2 and 6]

Uncertainties are not barriers to action: Decision science offers pathways to

act  amid the uncertaint ies, leveraging adaptat ion frameworks and pathways.

[Factsheets 7 and 8]

Integrate glaciers and

freshwater resource modelling

Over one billion people depend on glacier-

fed water systems for drinking, agriculture,

and hydropower. [Factsheet  2]

Mit igat ion reduces mountain glacier mass

loss, while adapt ive water management

strategies ensure future freshwater access.

[Factsheets 1 and 2]

Recommendation:

Further model improvements are needed

to 1) refine predict ions of regional impacts

and 2) support  sustainable water

management , cryospheric models need to

be integrated with hydrological models.

Recommendation:

Promote adapt ive decision- making

frameworks to integrate future learning into

long- term coastal planning.

Use regional sea- level rise

projections for planning and

adaptation

Following the Paris agreement  scenario

instead of the current  emissions pathway

would give us about  10 0  addit ional years

before global mean sea- level rise exceeds

1 m. [Factsheet  7]

By 210 0 , mountain glaciers will contribute

20 - 24% of total sea- level rise under

varying emission scenarios. [Factsheet  1]

Sea- level change varies by locat ion,

influenced by processes like ocean

circulat ion, ice melt , and land mot ion.

Regional deviat ions can reach up to 20%

above the global mean near the equator,

which means that  adaptat ion

requirements are locat ion- dependent .

[Factsheet  6]

Recommendation:

Use sea- level project ion tools, such as the

one from NASA or PROTECT- BRGM Sea

level project ion tool to aid in region-

specific adaptat ion planning.

Ice sheet dynamics and long-

term commitments

Antarct ic and Greenland ice sheet  mass loss

will cont ribute significant ly to sea- level rise

for centuries, even under low emissions

scenarios. [Factsheets 3, 4 and 5]

Processes like firn buffering and ice shelf

collapse are important  cont rols for the

magnitude of the contribut ion of the ice

sheets to sea- level rise. [Factsheets 3 and 5]

Recommendation:

Improve the monitoring of the ice sheets

and the understanding of ice sheet

processes like firn buffering, ice shelf

melt ing and iceberg calving to ult imately

include them in climate models.

To mit igate irreversible consequences in

the evolut ion of Antarct ica over the next

centuries to millennia, it  is essent ial to limit

global warming in the next  decades.

[Factsheet  4]

Use flexible adaptation and

uncertainty management

approaches

At mult i- decadal t imescales, a range of

adaptat ion opt ions can be implemented to

reduce risks, including protect ion,

accommodat ion and relocat ion. Effect ive

opt ions at  mult i- centennial t imescales

include managed relocat ion versus coastal

protect ion: the scale of adaptat ion will be

challenging but  there is potent ial for

innovat ion (e.g., float ing st ructures).

[Factsheet  9]

The implementat ion of these opt ions can

be supported effect ively by adapt ive,

mult i- step decision- making, which has

demonst rated efficiency in support ing

decisions under deep uncertainty.

[Factsheets 8 and 9]

Proact ive, flexible approaches are cost -

effect ive and allow adjustments as new

data emerges. [Factsheet  8]

Considering implicat ions beyond 2150 ,

uncertaint ies become large and results are

more speculat ive, but  these are st ill useful

to inform long- term coastal management

on the scale of the issue. [Factsheet  10 ]



Future Sea-Level : the enduring legacy of Antarctic ice loss
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Sea level is committed to rise until 2300, but we can 
influence how much and how fast
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Regional Sea-Level Change is different from the global average
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Navigating Uncertainties: 
adapting to sea-level rise with flexible strategies 
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PROTECT Sea Level Projection Tool
CoCliCo Coastal Risks Platform

Climate services for coastal adaptation to sea-level rise 
are now ready for operationalization
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Knowledge Gaps and Recommendations

• Improve monitoring and modeling of ice sheets

• Promote adaptive decision-making frameworks to 

integrate future learning into long-term coastal planning

• Use sea-level projection tools (e.g., NASA's tool, the 

PROTECT Sea-Level Projection Tool, or the CoCliCo 

Coastal Risk Platform) to support region-specific 

adaptation planning

• Institutionnal and policy support needed for operationnal 

uptake
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