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Assessment Box SPM.2 Table 1.

Climate-related drivers of impacts

Level of risk & potential for adaptation

Extreme
temperature

Warming
trend

Drying
trend

Extreme
precipitation

Ocean
acidification

Snow Sea level

cover

Precipitation Damaging

cyclone

Carbon
dioxide
fertilization

Legend Edit: Change red-arrow label to “Potential for additional adaptation to reduce risk

Africa

Key risk Adaptation issues & prospects Climatic drivers Timeframe Risk & potential for
adaptation
Compounded stress on water resources facing  Reducing non-climate stressors on water resources
significant strain from overexploitation and o Strengthening institutional capacities for demand management,
degradation at present and increased demand in | groundwater assessment, integrated water-wastewater planning, and
the future, with drought stress exacerbated in integrated land and water governance
drought-prone regions of Africa (high o Sustainable urban development
confidence)
[22.3-4]
Reduced crop productivity associated with heat o Technological adaptation responses (e.g., stress-tolerant crop varieties,
and drought stress, with strong adverse effects irrigation, enhanced observation systems)
on regional, national, and household, livelihood,  Enhancing smallholder access to credit and other critical production
and food security, also given increased pest and resources; Diversifying livelihoods
disease damage and flood impacts on food o Strengthening institutions at local, national, and regional levels to support
system infrastructure (high confidence) agriculture (including early warning systems) and gender-oriented policy
® Agronomic adaptation responses (e.g., agroforestry, conservation
agriculture)

[22.3-4]
Changes in the incidence and geographic range o Achieving development goals, particularly improved access to safe water
of vector- and water-borne diseases due to and improved sanitation, and enhancement of public health functions such
changes in the mean and variability of as surveillance
temperature and precipitation, particularly along | e Vulnerability mapping and early warning systems
the edges of their distribution  Coordination across sectors
(medium confidence) o Sustainable urban development
[223]

Europe
Key risk Adaptation issues & prospects Climatic drivers Timeframe Risk & potential for

adaptation

Increased economic losses and people
affected by flooding in river basins and
coasts, driven by increasing urbanization,
increasing sea levels, coastal erosion, and
peak river discharges (high confidence)

[23.2-3,23.7]

Adaptation can prevent most of the projected damages (high confidence).

o Significant experience in hard flood-protection technologies and increasing
experience with restoring wetlands

® High costs for increasing flood protection

o Potential barriers to implementation: demand for land in Europe and
environmental and landscape concerns

Increased water restrictions. Significant
reduction in water availability from river
abstraction and from groundwater resources,
combined with increased water demand
(e.g., for irrigation, energy and industry,
domestic use) and with reduced water
drainage and runoff as a result of increased
evaporative demand, particularly in southern
Europe (high confidence)

e Proven adaptation potential from adoption of more water-efficient
technologies and of water-saving strategies (e.g., for irrigation, crop species,
land cover, industries, domestic use)

 Implementation of best practices and governance instruments in river basin
management plans and integrated water management
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[23.4,23.7]

Increased economic losses and people
affected by extreme heat events: impacts on
health and well-being, labor productivity,
crop production, air quality, and increasing
risk of wildfires in southern Europe and in
Russian boreal region

(medium confidence)

[23.3, 23.4, 23.5-7, Table 23-1]

o Implementation of warning systems

o Adaptation of dwellings and workplaces and of transport and energy
infrastructure

 Reductions in emissions to improve air quality

o Improved wildfire management

o Development of insurance products against weather-related yield variations

Table Edit: Adjust adaptation bars in Key Risks #2 and #3
Table Edit: Push 4C solid bar 0.5 step to right

Asia
Key risk Adaptation issues & prospects Climatic drivers Timeframe Risk & potential for
adaptation
Increased riverine, coastal, and urban flooding |  Exposure reduction via structural and non-structural measures, effective
leading to widespread land-use planning, and selective relocation
damage to infrastructure, livelihoods,  Reduction in the vulnerability of lifeline infrastructure and services (e.g.,
and settlements, water, energy, waste management, food, biomass, mobility, local ecosystems,
in Asia (medium confidence) telecommunications)
 Construction of monitoring and early warning systems; measures to identify
exposed areas, assist vulnerable areas and households, and diversify
livelihoods
* Economic diversification
[24.4]
Increased risk of heat-related mortality  Heat health warning systems
(high confidence)  Urban planning to reduce heat islands; improvement of the built
environment; development of sustainable cities
* New work practices to avoid heat stress among outdoor workers
[24.4]
Increased risk of drought-related water and o Disaster preparedness including early-warning systems and local coping
food shortage causing malnutrition strategies
(high confidence) © Adaptive/integrated water resource management
o Water infrastructure and reservoir development
o Diversification of water sources including water re-use
[24.4] * More efficient use of water (e.g., improved agricultural practices, irrigation
management, and resilient agriculture)
Australasia
Table Edit: Replace key risk #1 with coral reef key risk from chapter
Key risk Adaptation issues & prospects Climatic drivers Timeframe Risk & potential for
adaptation

Significant change in community composition
and structure of coral reefs and montane
ecosystems and risk of loss of some native
species in Australia (high confidence)

[25.6, 25.10]
[replace with coral reef key risk
text from chapter]

o Ability to adapt naturally is limited especially for species that occupy
narrow climatic ranges and fragmented habitats.

¢ Main human adaptation options are to reduce other pressures (e.g., pollu
runoff, fishing, tourism, introduced predators and pests), increase protected
and improve connectivity of habitats, and improve early warning systems.
Assisted colonization and other direct interventions such as shading of reefs
been proposed but remain untested at scale.

[replace with coral reef key risk

text from chapter]

[replace with icons
from chapter]

[replace with risk bars from chapter
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Increased frequency and intensity of flood
damage to infrastructure and settlements in
Australia and New Zealand (high confidence)

[Table 25-1, Boxes 25-8 and 25-9]

o Significant adaptation deficit in some regions to current flood risk.
o Effective adaptation includes land-use controls and relocation as well
as protection and accommodation of increased risk to ensure flexibility.

Increasing risks to coastal infrastructure and
low-lying ecosystems in Australia and New
Zealand, with widespread damage towards
the upper end of projected sea-level-rise
ranges (high confidence)

[25.6, 25.10, Box 25-1]

o Adaptation deficit in some locations to current coastal erosion and
flood risk. Successive building and protection cycles constrain flexible
responses.

o Effective adaptation includes land-use controls and ultimately
relocation as well as protection and accommodation.

North America

Key risk Adaptation issues & prospects Climatic drivers Timeframe Risk & potential for
adaptation
Wildfire-induced loss of ecosystem integrity,  Some ecosystems are more fire-adapted than others. Forest managers
property loss, human morbidity, and mortality | and municipal planners are increasingly incorporating fire protection
as a result of increased drying trend and measures (e.g., prescribed burning, introduction of resilient vegetation).
temperature trend (high confidence) Institutional capacity to support ecosystem adaptation is limited.
e Adaptation of human settlements is constrained by rapid private
[26.4, 26.8, Box 26-2] property development in high-risk areas and by limited household-level
adaptive capacity.
o Agroforestry can be an effective strategy for reduction of slash and burn
practices in Mexico.
Heat-related human mortality ® Residential air conditioning (A/C) can effectively reduce risk. However,
(high confidence) availability and usage of A/C is highly variable and is subject to complete
loss during power failures. Vulnerable populations include athletes and
[26.6, 26.8] outdoor workers for whom A/C is not available.
e Community- and household-scale adaptations have the potential to
reduce exposure to heat extremes via family support, early heat warning
systems, cooling centers, greening, and high-albedo surfaces.
Urban floods in riverine and coastal areas, ¢ Implementing management of urban drainage is expensive and
inducing property and infrastructure damage; disruptive to urban areas.
supply chain, ecosystem, and social system o Low-regret strategies with co-benefits include less impervious surfaces
disruption; public health impacts; and water leading to more groundwater recharge, green infrastructure, and rooftop
quality impairment due to sea-level rise, gardens.
extreme precipitation, and cyclones (high o Sea-level rise increases water elevations in coastal outfalls, which
confidence) impedes drainage. In many cases, older rainfall design standards are
being used that need to be updated to reflect current climate conditions.
[26.2-4, 26.8] e Conservation of wetlands, including mangroves, and land-use planning
strategies can reduce the intensity of flood events.
Central and South America
Table Edit: Add human health key risk from chapter
Key risk Adaptation issues & prospects Climatic drivers Timeframe Risk & potential for

adaptation

Water availability in semi-arid and
glacier-melt-dependent regions and Central
America; flooding and landslides in

urban and rural areas due to extreme
precipitation

(high confidence)

[27.3]

* Integrated water resource management

e Urban and rural flood management (including infrastructure), early
warning systems, better weather and runoff forecasts, and infectious
disease control

Yokohama Transcription Cleaned 29

30 March 2014




APPROVED TEXT - Copyedit Pending

IPCC WGII AR5 Summary for Policymakers

Decreased food production and food quality
(medium confidence)

[27.3]

e Development of new crop varieties more adapted to climate change
(temperature and drought)

o Offsetting of human and animal health impacts of reduced food quality
o Offsetting of economic impacts of land-use change

e Strengthening traditional indigenous knowledge systems and practices

Polar Regions

Key risk Adaptation issues & prospects Climatic drivers Timeframe Risk & potential for
adaptation

Risks for freshwater and terrestrial ecosystems
(high confidence) and marine ecosystems e Improved understanding through scientific and indigenous knowledge,
(medium confidence), due to changes in ice, producing more effective solutions and/or technological innovations
snow cover, permafrost, and freshwater/ocean
cond|t\on;, aff‘ectmg s;()jeuesd hatp',ttat qualnﬁ, e Enhanced monitoring, regulation, and warning systems that achieve
Ijanges& pteno 09y, and productivity, as Wellas | - cafe and sustainable use of ecosystem resources

ependent economies e Hunting or fishing for different species, if possible, and diversifying
(28.2-4] income sources
Risks for the health and well-being of Arctic e Co-production of more robust solutions that combine science and
residents, resulting from injuries and illness technology with indigenous knowledge
from the changing physical environment, food | e Enhanced observation, monitoring, and warning systems
insecurity, lack of reliable and safe drinking
water, and damage to infrastructure, including | e Improved communications, education, and training
|nfrastructgre in permafrost regions * Shifting resource bases, land use, and/or settlement areas
(high confidence)
[28.2-4]
Unprecedented challenges for northern e Co-production of more robust solutions that combine science and
communities due to complex inter-linkages technology with indigenous knowledge
between climate-related hazards and societal e Enhanced observation, monitoring, and warning systems
factors, particularly if rate of change is faster
than social systems can adapt * Improved communications, education, and training

e Adaptive co-management responses developed through the settlement
(high confidence) of land claims
[28.2-4]
Small Islands

Key risk Adaptation issues & prospects Climatic drivers Timeframe Risk & potential for

adaptation

Loss of livelihoods, coastal settlements, infrastrul
ecosystem services, and

economic stability

(high confidence)

[29.6, 29.8, Figure 29-4]

e Significant potential exists for adaptation in islands, but additional
external resources and technologies will enhance response.

¢ Maintain and enhance ecosystem functions and services, and water and
food security

o Efficacy of traditional community coping strategies is expected to be
substantially reduced in the future.

The interaction of rising global mean sea level
in the 21st century with high-water-level
events will threaten low-lying coastal areas
(high confidence)

[29.4, Table 29-1; WGI ARS 13.5, Table 13.5]

® High ratio of coastal area to land mass will make adaptation a
significant financial and resource challenge for islands.

e Adaptation options include maintenance and restoration of coastal
landforms and ecosystems, improved management of soils and freshwater
resources, and appropriate building codes and settlement patterns.
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The Ocean

Key risk

Adaptation issues & prospects

Climatic drivers

Timeframe

Risk & potential for
adaptation

Distributional shift in fish and invertebrate
species, and decrease in fisheries catch
potential at low latitudes, e.g., in equatorial
upwelling and coastal boundary systems and
sub-tropical gyres (high confidence)

[6.3, Box CC-MB, 30.5-6, Table 30-3 and
Table 6-6]

e Evolutionary adaptation potential of fish and invertebrate species to
warming is limited as indicated by their changes in distribution to
maintain temperatures.

e Human adaptation options: Large-scale translocation of industrial
fishing activities following the regional decreases (low latitude) vs.
possibly transient increases (high latitude) in catch potential; Flexible
management that can react to variability and change; Improvement of fish
resilience to thermal stress by reducing other stressors such as pollution
and eutrophication; Expansion of sustainable aquaculture and the
development of alternative livelihoods in some regions.

Reduced biodiversity, fisheries abundance,
and coastal protection by coral reefs due to
heat-induced mass coral bleaching and
mortality increases, exacerbated by ocean
acidification, e.g., in coastal boundary
systems and sub-tropical gyres

(high confidence)

[5.4, 6.4, 30.3, 30.5-6, Box CC-CR, Table 30-

3 and Table 6-6]

e Evidence of rapid evolution by corals is very limited. Some corals may
migrate to higher latitudes, but entire reef systems are not expected to be
able to track the high rates of temperature shifts.

¢ Human adaptation options are limited to reducing other stresses, mainly
by enhancing water quality, and limiting pressures from tourism and
fishing. These options will delay human impacts of climate change by a
few decades, but their efficacy will be severely reduced as thermal stress
increases.

Coastal inundation and habitat loss due to
sea-level rise, extreme events, changes in
precipitation, and reduced ecological
resilience, e.g., in coastal boundary systems
and sub-tropical gyres

(medium to high confidence)

[5.5, 30.5-6, Box CC-CR, Table 30-3 and
Table 6-6]

e Human adaptation options are limited to reducing other stresses, mainly
by reducing pollution and limiting pressures from tourism, fishing, physical
destruction, and unsustainable aquaculture.

e Reducing deforestation and increasing reforestation of river catchments
and coastal areas to retain sediments and nutrients

e Increased mangrove, coral reef and seagrass protection, and restoration
to protect numerous ecosystem goods and services such as coastal
protection, tourist value, and fish habitat
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Table SPM.1.

Text/Layout changes to Column 1: Text to be placed vertically with arrows that overlap at the appropriate locations relative to

the approved text

Category \|

SENTIES

Chapter
Reference(s)

Overlapping
Approaches
Human
development

Improved access to education, nutrition, health facilities, energy, safe housing & settlement
structures, & social support structures; Reduced gender inequality & marginalization in other
forms.

8.3,9.3,13.1-3,14.2-3,22.4

Improved access to & control of local resources; Land tenure; Disaster risk reduction; Social
safety nets & social protection; Insurance schemes.

8.3-4,9.3,13.1-3

Income, asset, & livelihood diversification; Improved infrastructure; Access to technology &
decision-making fora; Increased decision-making power; Changed cropping, livestock, &
aquaculture practices; Reliance on social networks.

7.5,9.4,13.1-3, 22.3-4, 23.4,
26.5, 27.3, 29.6, Table SM24-7

Early warning systems; Hazard & vulnerability mapping; Diversifying water resources; Improved
drainage; Flood & cyclone shelters; Building codes & practices; Storm & wastewater management;
Transport & road infrastructure improvements.

8.2-4,11.7,14.3, 15.4, 22.4,
24.4, 26.6, 28.4, Box 25-1,
Table 3-3

Maintaining wetlands & urban green spaces; Coastal afforestation; Watershed & reservoir
management; Reduction of other stressors on ecosystems & of habitat fragmentation; Maintenance
of genetic diversity; Manipulation of disturbance regimes; Community-based natural resource
management.

4.3-4, 8.3, 22.4, Table 3-3,
Boxes 4-3, 8-2, 15-1, 25-8, 25-
9, & CC-EA

Provisioning of adequate housing, infrastructure & services; Managing development in flood prone
& other high risk areas; Urban planning & upgrading programs; Land zoning laws; Easements;
Protected areas.

4.4,8.1-4,22.4, 23.7-8, 27.3,
Box 25-8

Engineered & built-environment options: Sea walls & coastal protection structures; Flood
levees; Water storage; Improved drainage; Flood & cyclone shelters; Building codes & practices;
Storm & wastewater management; Transport & road infrastructure improvements; Floating
houses; Power plant & electricity grid adjustments.

3.5-6, 5.5, 8.2-3,10.2, 11.7,
23.3,24.4,25.7, 26.3, 26.8,
Boxes 15-1, 25-1, 25-2, &
25-8

Technological options: New crop & animal varieties; Indigenous, traditional & local knowledge,
technologies & methods; Efficient irrigation; Water-saving technologies; Desalinization;
Conservation agriculture; Food storage & preservation facilities; Hazard & vulnerability
mapping & monitoring; Early warning systems; Building insulation; Mechanical & passive
cooling; Technology development, transfer, & diffusion.

7.5,8.3,9.4,10.3, 154,
22.4,24.4,26.3,26.5, 27.3,
28.2, 28.4, 29.6-7, Boxes
20-5 & 25-2, Table 3-3,
Table 15-1

Ecosystem-based options: Ecological restoration; Soil conservation; Afforestation &
reforestation; Mangrove conservation & replanting; Green infrastructure (e.g., shade trees, green
roofs); Controlling overfishing; Fisheries co-management; Assisted species migration &
dispersal; Ecological corridors; Seed banks, gene banks & other ex situ conservation;
Community-based natural resource management.

4.4,55,6.4,83,94,117,
15.4,22.4, 23.6-7, 24.4,
25.6,27.3, 28.2,29.7, 30.6,
Boxes 15-1, 22-2, 25-9, 26-
2, & CC-EA

Services: Social safety nets & social protection; Food banks & distribution of food surplus;
Municipal services including water & sanitation; Vaccination programs; Essential public health
services; Enhanced emergency medical services.

3.5-6,8.3,9.3,11.7,11.9,
22.4,29.6, Box 13-2

Economic options: Financial incentives; Insurance; Catastrophe bonds; Payments for ecosystem
services; Pricing water to encourage universal provision and careful use; Microfinance; Disaster
contingency funds; Cash transfers; Public—private partnerships.

8.3-4,9.4,10.7,11.7, 13.3,
15.4, 17.5, 22.4, 26.7, 27.6,
29.6, Box 25-7

Laws & regulations: Land zoning laws; Building standards & practices; Easements; Water
regulations & agreements; Laws to support disaster risk reduction; Laws to encourage insurance
purchasing; Defined property rights & land tenure security; Protected areas; Fishing quotas;
Patent pools & technology transfer.

4.4,8.3,9.3,10.5, 10.7,
15.2,15.4,17.5,22.4, 23.4,
23.7,24.4,25.4,26.3, 27.3,
30.6, Table 25-2, Box CC-
CR

National & Government policies & programs: National & regional adaptation plans including
mainstreaming; Sub-national & local adaptation plans; Economic diversification; Urban
upgrading programs; Municipal water management programs; Disaster planning & preparedness;
Integrated water resource management; Integrated coastal zone management; Ecosystem-based
management; Community-based adaptation.

2.4,3.6,4.4,55,6.4,7.5,
8.3,11.7,15.2-5, 22.4,
23.7, 25.4, 25.8, 26.8-9,
27.3-4, 29.6, Boxes 25-1,
25-2, & 25-9, Table 9-2,
Table 17-1

Vulnerability and|gZ18%
exposure alleviation
reduction -

through Livelihood
development, security
planning &
DEEIEES Disaster risk
management
including many ECOSystemt
low-regrets |kt bl
IMCESIES
Spatial or
land-use
planning
Structural/
physical
Adaptation
including
incremental &
transformational
adjustments
Institutional
Social

Educational options: Awareness raising & integrating into education; Gender equity in
education; Extension services; Sharing indigenous, traditional, & local knowledge; Participatory
action research & social learning; Knowledge-sharing & learning platforms.

8.3-4,9.4,11.7,12.3, 15.2-
4,22.4,25.4, 28.4, 29.6,
Table 15-1, Table 25-2

Informational options: Hazard & vulnerability mapping; Early warning & response systems;
Systematic monitoring & remote sensing; Climate services; Use of indigenous climate
observations; Participatory scenario development; Integrated assessments.

2.4,55,8.3-4,9.4,11.7,
15.2-4,22.4,23.5, 24.4,
25.8, 26.6, 26.8, 27.3, 28.2,
28.5, 30.6, Table 25-2, Box
26-3
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Behavioral options: Household preparation & evacuation planning; Migration; Soil & water 355&7-255 3-‘2;3-‘255-?;‘5
conservation; Storm drain clearance; Livelihood diversification; Changed cropping, livestock, & 0.6, Table SM24-7, Box 25-5

aquaculture practices; Reliance on social networks.

Practical: Social & technical innovations, behavioral shifts, or institutional & managerial 8.3,17.3,20.5, Box 25-5
changes that produce substantial shifts in outcomes.

Spheres of |Political: Political, social, cultural, & ecological decisions and actions consistent with reducing 14.2|-3, 20.5,25.4,30.7,
change vulnerability & risk and supporting adaptation, mitigation, & sustainable development. Table 14-1

Transformation

Personal: Individual & collective assumptions, beliefs, values, & worldviews influencing 14.2-3,20.5, 25.4, Table 14-1
climate-change responses.
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Table SPM.A1.

Africa
Retreat of tropical highland glaciers in East Africa (High confidence, Major contribution from climate change)
Reduced discharge in West African rivers (Low confidence, Major contribution from climate change)

Rivers & Lakes szlke surface warming & water column stratification increases in the Great Lakes & Lake Kariba (High confidence, Major contribution from
Floods & flclimate change)
Drought Increased soil moisture drought in the Sahel since 1970, partially wetter conditions since 1990 (Medium confidence, Major contribution from
climate change)
[22.2-3, Tables 18-5, 18-6, & 22-3]

Snow & Ice,

Tree density decreases in western Sahel & semi-arid Morocco, beyond changes due to land use (Medium confidence, Major contribution from
climate change)

Range shifts of several southern plants & animals, beyond changes due to land use (Medium confidence, Major contribution from climate change)
Increases in wildfires on Mt. Kilimanjaro (Low confidence, Major contribution from climate change)
[22.3, Tables 18-7 & 22-3]

Terrestrial
Ecosystems

OhES NS Lo [e]ali Decline in coral reefs in tropical African waters beyond decline due to human impacts (high confidence, major contribution from climate change)
& Marine
Ecosystems

Adaptive responses to changing rainfall by South African farmers, beyond changes due to economic conditions (Very low confidence, Major
contribution from climate change)

Decline in fruit-bearing trees in Sahel (Low confidence, Major contribution from climate change)

Malaria increases in Kenyan highlands, beyond changes due to vaccination, drug resistance, demography, & livelihoods (Low confidence, Minor
contribution from climate change)
Reduced fisheries productivity of Great Lakes & Lake Kariba, beyond changes due to fisheries management & land use (Low confidence, Minor
contribution from climate change)

[7.2,115, 13.2, 22.3, Table 18-9]

Food
Production &
Livelihoods

Europe

Retreat of Alpine, Scandinavian, & Icelandic glaciers (High confidence, Major contribution from climate change)
IR | 1\ crease in rock slope failures in western Alps (Medium confidence, Major contribution from climate change)

Roves & Lelies, Changed occurrence of extreme river discharges & floods (Very low confidence, Minor contribution from climate change)

Floods &
Drought [18.3, 23.2-3, Tables 18-5 & 18-6; WGI AR5 4.3]

Earlier greening, leaf emergence, & fruiting in temperate & boreal trees (High confidence, Major contribution from climate change)

Increased colonization of alien plant species in Europe, beyond a baseline of some invasion (Medium confidence, Major contribution from climate
change)

RG-S A\ Earlier arrival of migratory birds in Europe since 1970 (Medium confidence, Major contribution from climate change)
SRS CI I Upward shift in tree-line in Europe, beyond changes due to land use (Low confidence, Major contribution from climate change)

Increasing burnt forest areas during recent decades in Portugal & Greece, beyond some increase due to land use (High confidence, Major
contribution from climate change)

[4.3, 18.3, Tables 18-7 & 23-6]

Northward distributional shifts of zooplankton, fishes, seabirds, & benthic invertebrates in northeast Atlantic (High confidence, Major contribution
from climate change)

S IR = ekt le sl Northward & depth shift in distribution of many fish species across European seas (Medium confidence, Major contribution from climate change)
& Marine Plankton phenology changes in northeast Atlantic (Medium confidence, Major contribution from climate change)

SEVEIEUERISpread of warm water species into the Mediterranean, beyond changes due to invasive species & human impacts (Medium confidence, Major
contribution from climate change)

[6.3, 23.6, 30.5, Tables 6-2 & 18-8, Boxes 6-1 & CC-MB]

Shift from cold-related mortality to heat-related mortality in England & Wales, beyond changes due to exposure & health care (Low confidence,
Major contribution from climate change)

Impacts on livelihoods of Sami people in northern Europe, beyond effects of economic & sociopolitical changes (Medium confidence, Major
contribution from climate change)

Stagnation of wheat yields in some countries in recent decades, despite improved technology (Medium confidence, Minor contribution from
climate change)

Positive yield impacts for some crops mainly in northern Europe, beyond increase due to improved technology (Medium confidence, Minor
contribution from climate change)

Spread of bluetongue virus in sheep & of ticks across parts of Europe (Medium confidence, Minor contribution from climate change)
[18.4, 23.4-5, Table 18-9, Figure 7-2]

Food
Production &
Livelihoods

Yokohama Transciprtion Cleaned 34 30 March 2014



APPROVED TEXT - Copyedit Pending IPCC WGII AR5 Summary for Policymakers

Asia
Permafrost degradation in Siberia, Central Asia, & Tibetan Plateau (High confidence, Major contribution from climate change)
Shrinking mountain glaciers across most of Asia (Medium confidence, Major contribution from climate change))
Snow & Ice, Changed water availability in many Chinese rivers, beyond changes due to land use (Low confidence, Minor contribution from climate change)

IV IV C Increased flow in four rivers due to shrinking glaciers in the Himalayas & Central Asia (High confidence, Major contribution from climate change)

Floods & Earlier timing of maximum spring flood in Russian rivers (Medium confidence, Major contribution from climate change)

Drought Reduced soil moisture in north-central & northeast China (1950-2006) (Medium confidence, Major contribution from climate change)
Surface water degradation in parts of Asia, beyond changes due to land use (Medium confidence, Minor contribution from climate change)
[24.3-4,28.2, Tables 18-5, 18-6, & SM24-4, Box 3-1; WG| AR5 4.3, 10.5]

Changes in plant phenology & growth in many parts of Asia (earlier greening), particularly in the north & east (Medium confidence, Major
contribution from climate change)

. Distribution shifts of many plant & animal species upwards in elevation or polewards, particularly in the north of Asia (Medium confidence, Major
LCUCSIUEIR o tribution from climate change)

SO0 EIE Invasion of Siberian larch forests by pine & spruce during recent decades (Low confidence, Major contribution from climate change)
/Advance of shrubs into the Siberian tundra (High confidence, Major contribution from climate change)
[4.3,24.4,28.2, Table 18-7, Figure 4-4]

Decline in coral reefs in tropical Asian waters, beyond decline due to human impacts (High confidence, Major contribution from climate change)

Northward range extension of corals in the East China Sea and western Pacific, and of a predatory fish in the Sea of Japan (Medium confidence,
S N = ool ol Major contribution from climate change)

& Marine Shift from sardines to anchovies in the western North Pacific, beyond fluctuations due to fisheries (Low confidence, Major contribution from
SIS Gl Sl climate change)

Increased coastal erosion in Arctic Asia (Low confidence, Major contribution from climate change)
[6.3, 24.4, 30.5, Tables 6-2 & 18-8]

Impacts on livelihoods of indigenous groups in Arctic Russia, beyond economic & sociopolitical changes (Low confidence, Major contribution
from climate change)

Negative impacts on aggregate wheat yields in South Asia, beyond increase due to improved technology (Medium confidence, Minor contribution
Food from climate change)

Pl_ric\)/iﬁﬁgggs& Negative impacts on aggregate wheat & maize yields in China, beyond increase due to improved technology (Low confidence, Minor contribution
from climate change)

Increases in a water-borne disease in Israel (Low confidence, Minor contribution from climate change)
[7.2,13.2,18.4, 28.2, Tables 18-4 & 18-9, Figure 7-2]

Australasia
Significant decline in late-season snow depth at 3 of 4 alpine sites in Australia (1957-2002) (Medium confidence, Major contribution from climate
Snow & Ice, change)
IV A G| Substantial reduction in ice & glacier ice volume in New Zealand (Medium confidence, Major contribution from climate change)
Floods & Intensification of hydrological drought due to regional warming in southeast Australia (Low confidence, Minor contribution from climate change)

Drought Reduced inflow in river systems in southwestern Australia (since the mid-1970s) (High confidence, Major contribution from climate change)
[25.5, Tables 18-5, 18-6, & 25-1; WGI AR5 4.3]

Changes in genetics, growth, distribution, & phenology of many species, in particular birds, butterflies, & plants in Australia, beyond fluctuations

due to variable local climates, land use, pollution, & invasive species (High confidence, Major contribution from climate change)

Expansion of some wetlands & contraction of adjacent woodlands in southeast Australia (Low confidence, Major contribution from climate
Terrestrial  [SLEUED)

SIS Gl Sl Expansion of monsoon rainforest at expense of savannah & grasslands in northern Australia (Medium confidence, Major contribution from climate

change)
Migration of glass eels advanced by several weeks in Waikato River, New Zealand (Low confidence, Major contribution from climate change)
[Tables 18-7 & 25-3]

Southward shifts in the distribution of marine species near Australia, beyond changes due to short-term environmental fluctuations, fishing, &
pollution (Medium confidence, Major contribution from climate change)

S B e el Change in timing of migration of seabirds in Australia (Low confidence, Major contribution from climate change)

& Marine Increased coral bleaching in Great Barrier Reef & western Australian reefs, beyond effects from pollution & physical disturbance (High
SIS Gl Sl confidence, Major contribution from climate change)

Changed coral disease patterns at Great Barrier Reef, beyond effects from pollution (Medium confidence, Major contribution from climate change)
[6.3, 25.6, Tables 18-8 & 25-3]
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Advanced timing of wine-grape maturation in recent decades, beyond advance due to improved management (Medium confidence, Major
contribution from climate change)
Food Shift in winter vs. summer human mortality in Australia, beyond changes due to exposure & health care (Low confidence, Major contribution from
Production & [MHpEUCKEYLR!
(M= [Telofe Sl Relocation or diversification of agricultural activities in Australia, beyond changes due to policy, markets, & short-term climate variability (Low
confidence, Minor contribution from climate change)

[11.4,18.4, 25.7-8, Tables 18-9 & 25-3, Box 25-5]
North America
Shrinkage of glaciers across western & northern North America (High confidence, Major contribution from climate change)

ST LN (o= Decreasing amount of water in spring snowpack in western North America (1960-2002) (High confidence, Major contribution from climate

Rivers & Lakes, [UEW*D)
Floods & Shift to earlier peak flow in snow dominated rivers in western North America (High confidence, Major contribution from climate change)

Drought Increased runoff in the midwestern and northeastern US (Medium confidence, Minor contribution from climate change)
[Tables 18-5 & 18-6; WGI AR5 2.6, 4.3]

Phenology changes & species distribution shifts upward in elevation & northward across multiple taxa (Medium confidence, Major contribution
from climate change)

Increased wildfire frequency in subarctic conifer forests & tundra (Medium confidence, Major contribution from climate change)
Regional increases in tree mortality & insect infestations in forests (Low confidence, Minor contribution from climate change)

Increase in wildfire activity, fire frequency & duration, & burnt area in forests of the western US and boreal forests in Canada, beyond changes
due to land use & fire management (Medium confidence, Minor contribution from climate change)

[26.4, 28.2, Table 18-7, Box 26-2]

Terrestrial
Ecosystems

Northward distributional shifts of northwest Atlantic fish species (High confidence, Major contribution from climate change)
O N = e Tel ol Changes in musselbeds along the west coast of US (High confidence, Major contribution from climate change)
& Marine Changed migration & survival of salmon in northeast Pacific (High confidence, Major contribution from climate change)
SEVEIEIERN ncreased coastal erosion in Alaska & Canada (Medium confidence, Major contribution from climate change)
[18.3, 30.5, Tables 6-2 & 18-8]

Food Impacts on livelihoods of indigenous groups in the Canadian Arctic, beyond effects of economic & sociopolitical changes (Medium confidence,
(=T26Ys [ (o1l o - Major contribution from climate change)

(M= [T loJe SR 18 .4, 28.2, Tables 18-4 & 18-9]
Central & South America
Shrinkage of Andean glaciers (High confidence, Major contribution from climate change)
(STl [ Changes in extreme flows in Amazon River (Medium confidence, Major contribution from climate change)
RIEERARELEEN Changing discharge patterns in rivers in the western Andes (Medium confidence, Major contribution from climate change)

SIS BRI | creased streamflow in sub-basins of the La Plata River, beyond increase due to land use change (High confidence, Major contribution from
BILeIVIs |/ c|i mate change)

[27.3, Tables 18-5, 18-6, & 27-3; WGI AR5 4.3]

Increased tree mortality & forest fire in the Amazon (Low confidence, Minor contribution from climate change)

LGS GEIR Rainforest degradation & recession in the Amazon, beyond reference trends in deforestation & land degradation (Low confidence, Minor
SIS Iy Sl contribution from climate change)

[4.3,18.3, 27.2-3, Table 18-7]

Increased coral bleaching in western Caribbean, beyond effects from pollution & physical disturbance (High confidence, Major contribution from
Coastal Erosion|QUUEIEIREUND)
& Marine Mangrove degradation on north coast of South America, beyond degradation due to pollution & land use (Low confidence, Minor contribution
SIS Gl Sl from climate change)
[27.3, Table 18-8]

More vulnerable livelihood trajectories for indigenous Aymara farmers in Bolivia due to water shortage, beyond effects of increasing social &
Food economic stress (Medium confidence, Major contribution from climate change)

=IdeTe [V[eife] - Increase in agricultural yields & expansion of agricultural areas in southeastern South America, beyond increase due to improved technology
(NI ITaTeTelo S (Medium confidence, Major contribution from climate change)

[13.1, 27.3, Table 18-9]
Polar Regions
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Decreasing Arctic sea ice cover in summer (High confidence, Major contribution from climate change)
Reduction in ice volume in Arctic glaciers (High confidence, Major contribution from climate change)
Decreasing snow cover extent across the Arctic (Medium confidence, Major contribution from climate change)
Widespread permafrost degradation, especially in the southern Arctic (High confidence, Major contribution from climate change)
AR | e mass loss along coastal Antarctica (Medium confidence, Major contribution from climate change)

Rivers & Lakes, . . . . ] . L .

Floods & Increased river discharge for large circumpolar rivers (1997-2007) (Low confidence, Major contribution from climate change)

Drought Increased winter minimum river flow in most of the Arctic (Medium confidence, Major contribution from climate change)
Increased lake water temperatures 1985-2009 & prolonged ice-free seasons (Medium confidence, Major contribution from climate change)

Disappearance of thermokarst lakes due to permafrost degradation in the low Arctic. New lakes created in areas of formerly frozen peat (High
confidence, Major contribution from climate change)

[28.2, Tables 18-5 & 18-6; WGI AR5 4.2-4, 4.6, 10.5]

Increased shrub cover in tundra in North America & Eurasia (High confidence, Major contribution from climate change)
Advance of Arctic tree-line in latitude & altitude (Medium confidence, Major contribution from climate change)

Changed breeding area & population size of subarctic birds, due to snowbed reduction &/or tundra shrub encroachment (Medium confidence,
Major contribution from climate change)

Loss of snow-bed ecosystems & tussock tundra (High confidence, Major contribution from climate change)

Impacts on tundra animals from increased ice layers in snow pack, following rain-on-snow events (Medium confidence, Major contribution from
climate change)

Increased plant species ranges in the West Antarctic Peninsula & nearby islands over the past 50 years (High confidence, Major contribution from
climate change)

Increased phytoplankton productivity in Signy Island lake waters (High confidence, Major contribution from climate change)
[28.2, Table 18-7]

Terrestrial
Ecosystems

Increased coastal erosion across Arctic (Medium confidence, Major contribution from climate change)
Negative effects on non-migratory Arctic species (High confidence, Major contribution from climate change)
B Decreased reproductive success in Arctic seabirds (Medium confidence, Major contribution from climate change)

Coa;t’\a/llalfirr?jlon Decline in Southern Ocean seals & seabirds (Medium confidence, Major contribution from climate change)

eI 1 o Reduced thickness of foraminiferal shells in southern oceans, due to ocean acidification (Medium confidence, Major contribution from climate
change)
Reduced krill density in Scotia Sea (Medium confidence, Major contribution from climate change)
[6.3, 18.3, 28.2-3, Table 18-8]

Impact on livelihoods of Arctic indigenous peoples, beyond effects of economic & sociopolitical changes (Medium confidence, Major contribution
Food from climate change)

Piﬁ/iﬁﬁgzgf‘ Increased shipping traffic across the Bering Strait (Medium confidence, Major contribution from climate change)
[18.4, 28.2, Tables 18-4 & 18-9, Figure 28-4]

SinEURNSERGE

SN =Bl Increased water scarcity in Jamaica, beyond increase due to water use (Very low confidence, Minor contribution from climate change)
Rivers & Lakes, [l ERER|
Floods &
Drought

Tropical bird population changes in Mauritius (Medium confidence, Major contribution from climate change)

it ar: B Decline of an endemic plant in Hawai’i (Medium confidence, Major contribution from climate change)
SRR I Upward trend in tree-lines & associated fauna on high-elevation islands (Low confidence, Minor contribution from climate change)
[29.3, Table 18-7]

Increased coral bleaching near many tropical small islands, beyond effects of degradation due to fishing & pollution (High confidence, Major
contribution from climate change)

Degradation of mangroves, wetlands, & seagrass around small islands, beyond degradation due to other disturbances (Very low confidence, Minor
S =t sicontribution from climate change)
& Marine Increased flooding & erosion, beyond erosion due to human activities, natural erosion, & accretion (Low confidence, Minor contribution from
SIS Gl Slliclimate change)
Degradation of groundwater & freshwater ecosystems due to saline intrusion, beyond degradation due to pollution & groundwater pumping (Low
confidence, Minor contribution from climate change)
[29.3, Table 18-8]

Food Increased degradation of coastal fisheries due to direct effects & effects of increased coral reef bleaching, beyond degradation due to overfishing
[=T2eYs [ [oile) -2 & pollution (Low confidence, Minor contribution from climate change)

BV ToTeIe k1 8.3-4, 29.3, 30.6, Table 18-9, Box CC-CR]
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Figure SPM.1.
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Figure SPM.2A.
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Figure SPM.2B-C.
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Figure SPM.3.

Yokohama Transcription Cleaned 41 30 March 2014



APPROVED TEXT - Copyedit Pending IPCC WGII AR5 Summary for Policymakers

Figure SPM.4.
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Assessment Box SPM.1 Figure 1.

Yokohama Transcription Cleaned 43 30 March 2014



APPROVED TEXT - Copyedit Pending IPCC WGII AR5 Summary for Policymakers

Figure SPM.5.
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Figure SPM.6.
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Figure SPM.7.
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Figure SPM.8.
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Figure SPM.9.
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