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This translation of Summary for Policymakers of the IPCC Special Report on the Ocean and
Cryosphere in a Changing Climate is not an official translation by the IPCC. It has been
provided by the Korea Meteorological Administration (IPCC Focal Point of Republic of Korea)
with the aim of reflecting in the most accurate way the language used in the original text.
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Summary for Policymakers

Introduction

This Special Report on the Ocean and Cryosphere' in a Changing Climate (SROCC) was prepared following an IPCC Panel
decision in 2016 to prepare three Special Reports during the Sixth Assessment Cycle?. By assessing new scientific literature3,
the SROCC* responds to government and observer organization proposals. The SROCC follows the other two Special Reports
on Global Warming of 1.5°C (SR1.5) and on Climate Change and Land (SRCCL)> and the Intergovernmental Science Policy
Platform on Biodiversity and Ecosystem Services (IPBES) Global Assessment Report on Biodiversity and Ecosystem Services.

This Summary for Policymakers (SPM) compiles key findings of the report and is structured in three parts: SPM.A: Observed
Changes and Impacts, SPM.B: Projected Changes and Risks, and SPM.C: Implementing Responses to Ocean and Cryosphere
Change. To assist navigation of the SPM, icons indicate where content can be found. Confidence in key findings is reported
using IPCC calibrated language® and the underlying scientific basis for each key finding is indicated by references to sections
of the underlying report.

Key of icons to indicate content

o BES

The cryosphere is defined in this report (Annex I: Glossary) as the components of the Earth System at and below the land and ocean surface that are
frozen, including snow cover, glaciers, ice sheets, ice shelves, icebergs, sea ice, lake ice, river ice, permafrost, and seasonally frozen ground.

The decision to prepare a Special Report on Climate Change and Oceans and the Cryosphere was made at the Forty-Third Session of the IPCC in
Nairobi, Kenya, 11-13 April 2016.

Cut-off dates: 15 October 2018 for manuscript submission, 15 May 2019 for acceptance for publication.

The SROCC is produced under the scientific leadership of Working Group I and Working Group Il. In line with the approved outline, mitigation options
(Working Group Ill) are not assessed with the exception of the mitigation potential of blue carbon (coastal ecosystems).

The full titles of these two Special Reports are: “Global Warming of 1.5°C. An IPCC special report on the impacts of global warming of 1.5°C above
pre-industrial levels and related global greenhouse gas emission pathways, in the context of strengthening the global response to the threat of

climate change, sustainable development, and efforts to eradicate poverty”; “Climate Change and Land: an IPCC special report on climate change,
desertification, land degradation, sustainable land management, food security, and greenhouse gas fluxes in terrestrial ecosystems”.

Each finding is grounded in an evaluation of underlying evidence and agreement. A level of confidence is expressed using five qualifiers: very low, low,
medium, high and very high, and typeset in italics, e.g., medium confidence. The following terms have been used to indicate the assessed likelihood of
an outcome or a result: virtually certain 99—100% probability, very likely 90—100%, likely 66—100%, about as likely as not 33—-66%, unlikely 0-33%,
very unlikely 0—10%, exceptionally unlikely 0—1%. Assessed likelihood is typeset in italics, e.g., very likely. This is consistent with AR5 and the other
ARG Special Reports. Additional terms (extremely likely 95-100%, more likely than not >50-100%, more unlikely than likely 0-<50%, extremely
unlikely 0-5%) are used when appropriate. This Report also uses the term ‘likely range’ or ‘very likely range’ to indicate that the assessed likelihood
of an outcome lies within the 17-83% or 5-95% probability range. {1.9.2, Figure 1.4}
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Summary for Policymakers

Startup Box | The Importance of the Ocean and Cryosphere for People

All people on Earth depend directly or indirectly on the ocean and cryosphere. The global ocean covers 71% of the
Earth surface and contains about 97% of the Earth’s water. The cryosphere refers to frozen components of the Earth
system'. Around 10% of Earth’s land area is covered by glaciers or ice sheets. The ocean and cryosphere support
unique habitats, and are interconnected with other components of the climate system through global exchange of
water, energy and carbon. The projected responses of the ocean and cryosphere to past and current human-induced
greenhouse gas emissions and ongoing global warming include climate feedbacks, changes over decades to millennia
that cannot be avoided, thresholds of abrupt change, and irreversibility. {Box 1.1, 1.2}

Human communities in close connection with coastal environments, small islands (including Small Island Developing
States, SIDS), polar areas and high mountains’ are particularly exposed to ocean and cryosphere change, such as sea
level rise, extreme sea level and shrinking cryosphere. Other communities further from the coast are also exposed to
changes in the ocean, such as through extreme weather events. Today, around 4 million people live permanently in
the Arctic region, of whom 10% are Indigenous. The low-lying coastal zone® is currently home to around 680 million
people (nearly 10% of the 2010 global population), projected to reach more than one billion by 2050. SIDS are home
to 65 million people. Around 670 million people (nearly 10% of the 2010 global population), including Indigenous
peoples, live in high mountain regions in all continents except Antarctica. In high mountain regions, population is
projected to reach between 740 and 840 million by 2050 (about 8.4-8.7% of the projected global population).
{1.1, 2.1, 3.1, Cross-Chapter Box 9, Figure 2.1}

In addition to their role within the climate system, such as the uptake and redistribution of natural and anthropogenic
carbon dioxide (COz) and heat, as well as ecosystem support, services provided to people by the ocean and/or
cryosphere include food and water supply, renewable energy, and benefits for health and well-being, cultural values,
tourism, trade, and transport. The state of the ocean and cryosphere interacts with each aspect of sustainability
reflected in the United Nations Sustainable Development Goals (SDGs). {1.1, 1.2, 1.5}

High mountain areas include all mountain regions where glaciers, snow or permafrost are prominent features of the landscape. For a list of high
mountain regions covered in this report, see Chapter 2. Population in high mountain regions is calculated for areas less than 100 kilometres from
glaciers or permafrost in high mountain areas assessed in this report. {2.1} Projections for 2050 give the range of population in these regions across
all five of the Shared Socioeconomic Pathways. {Cross-Chapter Box 1 in Chapter 1}

Population in the low elevation coastal zone is calculated for land areas connected to the coast, including small island states, that are less than
10 metres above sea level. {Cross-Chapter Box 9} Projections for 2050 give the range of population in these regions across all five of the Shared
Socioeconomic Pathways. {Cross-Chapter Box 1 in Chapter 1}
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Summary for Policymakers

A. Observed Changes and Impacts

Observed Physical Changes

A.1 Over the last decades, global warming has led to widespread shrinking of the cryosphere,
with mass loss from ice sheets and glaciers (very high confidence), reductions in snow cover
(high confidence) and Arctic sea ice extent and thickness (very high confidence), and increased
permafrost temperature (very high confidence). {2.2, 3.2, 3.3, 3.4, Figures SPM.1, SPM.2}

A1 H n Ice sheets and glaciers worldwide have lost mass (very high confidence). Between 2006 and
2015, the Greenland Ice Sheet® lost ice mass at an average rate of 278 + 11 Gtyr™" (equivalentto 0.77 + 0.03 mmyr~ of
global sea level rise)'?, mostly due to surface melting (high confidence). In 2006-2015, the Antarctic Ice Sheet lost
mass at an average rate of 155 + 19 Gt yr™' (0.43 + 0.05 mm yr™"), mostly due to rapid thinning and retreat of major
outlet glaciers draining the West Antarctic Ice Sheet (very high confidence). Glaciers worldwide outside Greenland
and Antarctica lost mass at an average rate of 220 + 30 Gt yr™' (equivalent to 0.61 + 0.08 mm yr~' sea level rise) in
2006-2015. {3.3.1, 4.2.3, Appendix 2.A, Figure SPM.1}

A1.2 H Arctic June snow cover extent on land declined by 13.4 + 5.4% per decade from 1967
to 2018, a total loss of approximately 2.5 million km?, predominantly due to surface air temperature increase
(high confidence). In nearly all high mountain areas, the depth, extent and duration of snow cover have declined over
recent decades, especially at lower elevation (high confidence). {2.2.2, 3.4.1, Figure SPM.1}

A13 u Permafrost temperatures have increased to record high levels (1980s—present)
(very high confidence) including the recent increase by 0.29°C + 0.12°C from 2007 to 2016 averaged across polar
and high mountain regions globally. Arctic and boreal permafrost contain 14601600 Gt organic carbon, almost twice
the carbon in the atmosphere (medium confidence). There is medium evidence with low agreement whether northern
permafrost regions are currently releasing additional net methane and CO; due to thaw. Permafrost thaw and glacier
retreat have decreased the stability of high mountain slopes (high confidence). {2.2.4, 2.3.2, 3.4.1, 3.4.3, Figure SPM.1}

r—~—

A14 ﬁb Between 1979 and 2018, Arctic sea ice extent has very likely decreased for all months of the
year. September sea ice reductions are very likely 12.8 + 2.3% per decade. These sea ice changes in September are
likely unprecedented for at least 1000 years. Arctic sea ice has thinned, concurrent with a transition to younger ice:
between 1979 and 2018, the areal proportion of multi-year ice at least five years old has declined by approximately
90% (very high confidence). Feedbacks from the loss of summer sea ice and spring snow cover on land have
contributed to amplified warming in the Arctic (high confidence) where surface air temperature likely increased
by more than double the global average over the last two decades. Changes in Arctic sea ice have the potential to
influence mid-latitude weather (medium confidence), but there is low confidence in the detection of this influence
for specific weather types. Antarctic sea ice extent overall has had no statistically significant trend (1979-2018) due
to contrasting regional signals and large interannual variability (high confidence). {3.2.1, 6.3.1, Box 3.1, Box 3.2,
SPM A.1.2, Figures SPM.1, SPM.2}

9 Including peripheral glaciers.

10" 360 Gt ice corresponds to 1 mm of global mean sea level.
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Summary for Policymakers

Past and future changes in the ocean and cryosphere

Historical changes (observed and modelled) and projections under RCP2.6 and RCP8.5 for key indicators
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Figure SPM.1 | Observed and modelled historical changes in the ocean and cryosphere since 1950'", and projected future changes under low
(RCP2.6) and high (RCP8.5) greenhouse gas emissions scenarios. {Box SPM.1}

n

This does not imply that the changes started in 1950. Changes in some variables have occurred since the pre-industrial period.
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