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Summary
for Policymakers
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A: OBSERVED IMPACTS,

VULNERABILI

Y, AND ADAPTA

ION IN

A COMPLEX AND CHANGING WORLD

A-1. Observed Impacts, Vulnerability,

and Exposure

IPCC (2014)



In recent decades, changes in climate have caused
Impacts on natural and human systems on all
continents and across the oceans.

Evidence of climate-change impacts is strongest and
most comprehensive for natural systems.

Attribution of observed impacts in the WGII AR5 generally

links responses of natural and human systems to
observed climate change, regardless of its cause.

IPCC (2014)



In many regions, changing precipitation or melting
snow and ice are altering hydrological systems,
affecting water resources in terms of quantity and
guality (medium confidence).

Glaciers continue to shrink almost worldwide due to
climate change (high confidence), affecting runoff and
water resources downstream (medium confidence).
Climate change is causing permafrost warming and
thawing in high latitude regions and in high-elevation
regions (high confidence).

IPCC (2014)



Many terrestrial, freshwater, and marine species have
shifted their geographic ranges, seasonal activities,
migration patterns, abundances, and species
Interactions in response to ongoing climate change
(high confidence).

While only a few recent species extinctions have been
attributed as yet to climate change (high confidence),
natural global climate change at rates slower than current
anthropogenic climate change caused significant
ecosystem shifts and species extinctions during the past
millions of years (high confidence).

IPCC (2014)



B: FUTURE RISKS AND
OPPORTUNITIES FOR ADAPTATION

B-1. Key Risks across Sectors and
Regions

viil) Risk of loss of terrestrial and inland water
ecosystems, biodiversity, and the ecosystem goods,
functions, and services they provide for

livelihoods. [RFC 1, 3, and 4]

IPCC (2014)



Assessment Box SPM.1. Human Interference with the Climate System

Human influence on the climate system is clear. Yet determining whether such
influence constitutes “dangerous anthropogenic interference” in the words of
Article 2 of the UNFCCC involves both risk assessment and value judgments. This
report assesses risks across contexts and through time, providing a basis for
judgments about the level of climate change at which risks become dangerous.

Five integrative reasons for concern (RFCs) provide a framework for summarizing

key risks across sectors and regions.
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1) Unique and threatened systems:

Some unique and threatened systems, including ecosystems and cultures, are already
at risk from climate change (high confidence). The number of such systems at risk of
severe consequences is higher with additional warming of around 1°C.

Many species and systems with limited adaptive capacity are subject to very high risks
with additional warming of 2°C, particularly Arctic-sea-ice and coral-reef systems.

IPCC (2014)
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4) Global aggregate impacts: Risks of global aggregate impacts .... (to both Earth’s
biodiversity and the overall global economy). Extensive biodiversity loss with
associated loss of ecosystem goods and services results in high risks around 3°C
additional warming (high confidence). Aggregate economic damages accelerate with
increasing temperature (/limited evidence, high agreement) but few quantitative
estimates have been completed for additional warming around 3°C or above.

IPCC (2014)



B-2. Sectoral Risks and Potential for
Adaptation

Terrestrial and freshwater ecosystems

A large fraction of both terrestrial and freshwater
species faces increased extinction risk under
projected climate change during and beyond the 21st
century, especially as climate change interacts with
other stressors, such as habitat modification,
overexploitation, pollution, and invasive species (high
confidence).

IPCC (2014)



Extinction risk is increased under all RCP scenarios,
with risk increasing with both magnitude and rate of
climate change.

Many species will be unable to track suitable climates
under mid- and high-range rates of climate change (i.e.,
RCPA4.5, 6.0, and 8.5) during the 21st century (medium
confidence).

Lower rates of change (i.e., RCP2.6) will pose fewer
problems.

IPCC (2014)
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Within this century, magnitudes and rates of climate
change associated with medium- to high-emission
scenarios (RCP4.5, 6.0, and 8.5) pose high risk of
abrupt and irreversible regional-scale change in the
composition, structure, and function of terrestrial and
freshwater ecosystems, including wetlands (medium
confidence).

Examples that could lead to substantial impact on climate
are the boreal-tundra Arctic system (medium confidence)
and the Amazon forest (low confidence). Carbon stored in
the terrestrial biosphere (e.g., in peatlands, permafrost, and
forests) Is susceptible to loss to the atmosphere as a result
of climate change, deforestation, and ecosystem
degradation (high confidence).

IPCC (2014)



Boreal-Tundra Biome Shift
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Boreal tipping point: Arctic ecosystems are vulnerable
to abrupt change related to the thawing of permafrost
and spread of shrubs in tundra and increase Iin pests
and fires in boreal forests. (medium confidence); and
there are hardly any adaptation options in the Arctic.

(from main text of chapter 4)

Settele et al. (2014)



Increased tree mortality and associated forest dieback
IS projected to occur in many regions over the 21st
century, due to increased temperatures and drought
(medium confidence).

Forest dieback poses risks for carbon storage,

biodiversity, wood production, water quality, amenity,
and economic activity.

IPCC (2014)



Drought- and Heat-Induced Tree
Mortality around the Globe

Global forest cover
_] Other wooded regions

®  localities compiled through 2009 (summarized and listed in Allen et al., 2010)
O  Examples not included in Allen et al., 2010, largely from post-2009 publications

[] Broad areas described by particular post-2009 publications Settele et al. (2014)




Terrestrial and Inland
Water Systems
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Settele et al. (2014)



Coordinating Lead Authors:
Josef Settele (Germany), Robert Scholes (South Africa)

Lead Authors:
Richard A. Betts (UK), Stuart Bunn (Australia), Paul Leadley (France), Daniel Nepstad (USA),
Jonathan T. Overpeck (USA), Miguel Angel Taboada (Argentina)

Contributing Authors:

Rita Adrian (Germany), Craig Allen (USA), William Anderegg (USA), Celine Bellard (France),
Paulo Brando (Brazil), Louise P. Chini (New Zealand), Franck Courchamp (France),

Wendy Foden (South Africa), Dieter Gerten (Germany), Scott Goetz (USA), Nicola Golding (UK),
Patrick Gonzalez (USA), Ed Hawkins (UK), Thomas Hickler (Germany), George Hurtt (USA),
Charles Koven (USA), Josh Lawler (USA), Heike Lischke (Switzerland), Georgina M. Mace (UK),
Melodie McGeoch (Australia), Camille Parmesan (USA), Richard Pearson (UK),

Beatriz Rodriguez-Labajos (Spain), Carlo Rondinini (Italy), Rebecca Shaw (USA), Stephen Sitch
(UK), Klement Tockner (Germany), Piero Visconti (UK), Marten Winter (Germany)

Review Editors:
Andreas Fischlin (Switzerland), José M. Moreno (Spain), Terry Root (USA)

Volunteer Chapter Scientists:
Martin Musche (Germany), Marten Winter (Germany)

Settele et al. (2014)



EXECUTIVE SUMMARY

Climate change is projected to be a powerful stressor
on terrestrial and freshwater ecosystems in the
second half of the 215t century, especially under high-
warming scenarios such as RCP6.0 and RCP8.5 (high
confidence).

Direct human impacts such as land use and land use
change, pollution, and water resource development
will continue to dominate the threats to most
freshwater (high confidence) and terrestrial (medium
confidence) ecosystems globally over the next 3
decades. Changing climate exacerbates other
Impacts on biodiversity (high confidence).

Settele et al. (2014)



EXECUTIVE SUMMARY

Ecosystem changes resulting from climate change may
not be fully apparent for several decades, owing to long
response times in ecological systems (medium
confidence).

In high-altitude and high-latitude freshwater and terrestrial
ecosystems, climate changes exceeding those projected
under RCP2.6 will lead to major changes in

species distributions and ecosystem function, especially
In the second half of the 21st century (high confidence).

Settele et al. (2014)



EXECUTIVE SUMMARY

A large fraction of terrestrial and freshwater species
face increased extinction risk under projected climate
change during and beyond the 21st century,
especially as climate change interacts with other
pressures, such as habitat modification,
overexploitation, pollution, and invasive species (high
confidence).

The extinction risk is increased under all RCP scenarios,
and the risk increases with both the magnitude and rate of
climate change. ....



EXECUTIVE SUMMARY

(T)here is generally very low confidence that observed
species extinctions can be attributed to recent climate
change.

Models project that the risk of species extinctions will
Increase Iin the future owing to climate change, but there
IS low agreement concerning the fraction of species at
Increased risk, the regional and taxonomic focus for such
extinctions and the time frame over which extinctions
could occur.

Settele et al. (2014)



Pollinators, Pollination and Food Production

Deliverable 3a

www.ipbes.net



CHAPTER 2

DRIVERS OF CHANGE

OF POLLINATORS,
POLLINATION NETWORKS
AND POLLINATION
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Dicks (UK), Mark Goddard (UK), Alexander
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o w1 1Y S 1



Coordinating Lead Authors:

Aniké Kovacs-Hostyanszki (Hungary), Jilian
Li (China), Jeff Pettis (USA), Josef Settele
(Germany)

Lead Authors:

Thomas Aneni (Nigeria), Anahi Espindola
(Argentina), Sih Kahono (Indonesia), Hajnalka
Szentgyoérgyi (Poland), Helen Thompson
(UK), Adam Vanbergen (UK), Rémy Vandame
(Mexico)

Contributing Authors:

Katherine Baldock (UK), Luc P. Belzunces
(France), Scott Black (USA), Tjeerd Blacquiére
(The Netherlands), Jordi Bosch (Spain),
Panuwan Chantawannakul (Thailand), Lynn
Dicks (UK), Mark Goddard (UK), Alexander
Harpke (Germany), Rodolfo Jaffé (Brazil),
Jane Memmott (UK), Carolina L. Morales
(Argentina), Oliver Schweiger (Germany)

Review Editors:

Claire Kremen (USA), Kong Luen Heong
(Malaysia), Nigel Raine (Canada)



Climate change

Climatic Risk and .

[ji‘11r||:1|_|_il|_||| -""l-!lil'h .

of European

" For some pollinators (e.g.
bumblebees and butterflies):

= Range changes
= Altered abundance
= Shifts in seasonal activities

" Risk of disruption of future
crop pollination

" Climate shifts across
landscapes may exceed
species dispersal abilities ¥ B

Red-tailed bumblebee (Bombus lapidarius)
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EXECUTIVE SUMMARY

Widespread transformation of terrestrial ecosystems
In order to mitigate climate change, such as carbon
sequestration through planting fast-growing tree
species into ecosystems where they did not
previously occur, or the conversion of previously
uncultivated or non-degraded land to bioenergy
plantations, will lead to negative impacts on
ecosystems and biodiversity (high confidence).

For example, the land use scenario accompanying the

mitigation scenario RCP2.6 features a large expansion of
biofuel production, displacing natural forest cover.

Settele et al. (2014)






Q&A

If you have any questions, please write us on the GoToWebinar chat.

For time management reasons, we don’t assure that all questions will be answered.

For information on the forthcoming webinars, visit the ICCG website: www.iccgov.org
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