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Main points

e Many organisms and ecosystems are already impacted by recent
climate changes, so additional change will exacerbate impacts.
Thresholds are often difficult to identify.

¢ Biodiversity can play an important role in increasing resilience to
climate change.

e Pathways to remain within 1.5 or 2°C will require careful
management to conserve biodiversity and ecosystems and
optimize their contribution to climate mitigation and adaptation.
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Quick recap on what OA involves: more dissolved CO,, bicarbonate
ions (HCO;™) and hydrogen ions (H*) i.e. lowered pH; but less carbonate
ions (CO,%7) i.e. reduced saturation state, Q

Higher

Marine organisms can react to any of these il
changes — and different organisms react in Lo
different ways

Thermal
performance

curve

—————___

PLUS interactions with: other climate-related
stressors (e.g., warming, hypoxia); indirect pH
effects (e.g., increased metal toxicity); food &
nutrient availability; and biotic factors (e.g.,
food web changes, competition)

Effect
of OA

Environmental temperature cline

Even if there is poleward migration, OA will |
reduce species’ ranges (right) Lower i

latitude
(warm)

Time
Gaylord et al. (2015) Ecology
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The difference between 1.5° and 2.0°C: increased risk

OA impacts are already occurring in US oyster hatcheries, and are

implicated for increased shell erosion of pteropods (planktonic molluscs)
and slowing of coral growth

Any additional increase of atmospheric CO, and other stressors

progressively increases the OA risk to biodiversity

Risk for marine species impacted by ocean acidification only,

or additionally by warming extremes
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Evolutionary adaptation?

In experiments, multi-generational adaptation to OA conditions

can occur for some calcified phytoplankton

However, in coastal seas, ‘well-established” CO, vent

sites do not show evidence that benthic species can
adapt to such conditions: biodiversity losses of 15 —

40% occur at ~560 ppm mean pCO,

Palaeo- evidence shows natural OA events (at much

slower rates than today) caused the extinction of
many benthic species

Even if some species can adapt, ecosystem
changes will occur — also the corrosion of s
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OA effects on corals: a particular concern

Warm-water coral reefs are already under stress, with >50%

currently in poor health. OA slows calcification (below), and

hence recovery from bleaching. Reef loss affects many other
species, and increases the impacts of sea-level rise

Cold-water corals are at risk from the increasing area of
seafloor experiencing aragonite saturation of <1.0 (right)

IPHRAC model ©
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Coral reefs grow

Coral reefs degrade

Protecting coral reefs requires:
Global action (CO, emissions mitigation for climate and ocean acidification) &
Local action (e.g., protection of herbivorous fish, reduction in pollution)
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Climate, Biodiversity and Forests

Forests are being negatively impacted by climate change sooner than had been

anticipated. Impacts vary substantially across tree species and regions (IPCC AR5,
WG Il Chapter 4).

Reinforcing species and genetic diversity of trees can enhance the adaptive
capacity of forests to climate change (GBO4, Aichi Target 13, but see Grossiord et al. 2014).

Reducing deforestation can make a substantial contributions to climate
mitigation and biodiversity protection (GBO4, Target 5).

Restoration using diverse tree species mixes or natural regrowth can contribute
to climate mitigation & biodiversity protection (GBO4, Target 15).

Planted forests could make important contributions to future bioenergy, but if
they replace primary forest they have negative impacts on biodiversity and
medium-term C balance (GBO4, Target 4, CBD 2050 vision).



There is evidence that tree mortality is increasing globally, but confidence
in attribution of this to recent climate change is low - Chapter 4

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
[C] Broad areas described by particular post-2009 publications




Disturbance Type

Abandoned agric.
Active agric.
Agroforestry

Burned
Other extract.
Pastures
Plantations

Secondary Forest

Selective Logging

Shaded Plantation

Climate, Biodiversity and Forests

Primary tropical forest as reference
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Conversion of tropical
forests to plantations has
very large, long-term
negative impacts on:

¢ Biodiversity
(e.g., Gibson et al. 2011)

and

e Soil carbon stocks
(e.g., Chiti et al. 2014)

So leaving tropical forests
intact is win-win!



Climate, Biodiversity and Forests
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Reducing deforestation in Brazil has relied on a multi-faceted approach including:

e “Real-time”, publically available monitoring of deforestation

e Enforcement campaigns to crack down on illegal deforestation and logging

e Involvement of businesses and stakeholders to reduce deforestation.

* Incentive measures, including restricting credit for rural landowners with the
highest rates of deforestation.

e Expansion of protected areas and demarcation of indigenous lands: ecosystems in
these areas store 117+22 GtCO,e!

GBO4 (2014), Lapola et al. (2014), Soares-Filho et al. 2014



Examples of very large scale reforestation / afforestation (see CBD GB0O4):

Three North Shelterbelt Project — monoculture based restoration in China
Grain for Green — passive restoration in loess region of Western China
Great Green Wall of Africa — active restoration in Sahel region of Africa
Atlantic Forest of Brazil — active restoration, high diversity
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Optimizing co-benefits for
biodiversity, climate
mitigation and other

ecosystems services for
restoration projects is
complex...

but new decision support
tools can help to evaluate
tradeoffs.

e.g., Pichancourt et al. (2014)
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IPCC: primary land use scenarios associated with the

Fraction of global land area

four relative concentration pathways (RCPs)

Increasing greenhouse gas emissions
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Biodiversity (Mean Species Abundance)
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Achieving the CBD 2050 Vision and ties with
Sustainable Development Goals

69%

e Stop biodiversity loss by 2050

e Meet Millennium Development Goals,
with a focus on eliminating hunger

e Keep global warming below 2°C

67%

Contribution of measures to stopping biodiversity loss

65% j I I I
- Restore abandoned lands
Reduce nitrogen emmissions
63% Baseline - Mitigate climate change
. Reduce nature fragmentation
. Reduce infrastructure expansion
- Expand protected areas
61% B Reduce consumption and waste
J . Increase agricultural productivity
Global Decentralised Consumption
Technology Solutions Change
9% Three scenarios for achieving the 2050 vision PBL (2012)

2010 2020 2030 2040 2050 Leadley et al. (2014)



Fisheries
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Main points

e Many organisms and ecosystems are already impacted by recent
climate changes, so additional change will exacerbate impacts.
Thresholds are often difficult to identify.

¢ Biodiversity can play an important role in increasing resilience to
climate change.

e Pathways to remain within 1.5 or 2°C will require careful
management to conserve biodiversity and ecosystems and
optimize their contribution to climate mitigation and adaptation.
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Many thanks to contributors to the CBD GBO4 and OA reports!

Consortium Leading the Preparation of the GBO4 Technical Report

DIVERSITAS, UNEP-WCMC, PBL-Netherlands, the University of British Colombia Fisheries, Centre Faculty of Science, Lisbon and the
German Centre for Integrative Biodiversity Research (iDIV)

Lead Authors of the GBO4 Technical Report

Paul Leadley coordinator; Lead Authors: Rob Alkemade, Patricia Balvanera, Céline Bellard, Ben ten Brink, Neil Burgess, Silvia Ceausu,
William Cheung, Villy Christensen, Franck Courchamp, Barbara Gongalves, Stephanie Januchowski-Hartley, Marcel Kok, Jennifer van Kolck,
Cornelia Krug, Paul Lucas, Alexandra Marques, Peter Mumby, Laetitia Navarro, Tim Newbold, Henrique Pereira, Eugenie Regan, Carlo
Rondinini, Louise Teh, Derek Tittensor, U. Rashid Sumaila, Peter Verburg, Piero Visconti, Matt Walpole.

Contributing Authors of the GBO4 Technical Report

Michel Bakkenes, Jan Janse and Hans van Grinsven, Olaf Banki, Donald Hobern and Tim Robertson Katherine Blackwood, Alex Borisenko,
Robert Hanner, Sujeevan Ratnasingham, Stuart H.M. Butchart, Marta Coll, Robert J. Diaz, Moreno Di Marco, Luca Santini, Britaldo Silveira
Soares Filho, Fawziah Gadallah, Piero Genovesi, Ben Halpern, Serena Heckler, Mark Huijbregts, Lisa Ingwall-King, Miranda Jones, Daniel
Karp, Christopher J. Kettle, Rainer Krug, Cui Lijuan, Georgina M. Mace, Peter B. Mclntyre, Marc Metian, Scott E. Miller, Mans Nilsson,
Thierry Oliveira, Shyama N. Pagad, James C. Russell, John Paolillo, Maria do Rosario Partidario, Alan Paton, Ben Phalan, Leo Posthuma,
Kees Versluijs, Anne-Hélene Prieur-Richard, Andrew Purvis, Sandra Quijas, Alex Rogers, Belinda Reyers, Michiel Rutgers v.d. Loeff, René
Sachse, Carlos Alberto de Mattos Scaramuzza, Santiago Saura, Kirsten Thonicke, Megan Tierney, Britta Tietjen, Ariane Walz.

Contributions from the Secretariat of the CBD

David Ainsworth, H. David Cooper, Olivier de Munck, DavidDuthie, Kathryn Garforth, Sarat Babu Gidda, Beatriz Gdmez-Castro,
Robert Hoft, Markus Lehman, Kieran Noonan-Mooney, Nadine Saad, Junko Shimura, John Scott, Gisela Talamas, Tristan Tyrrell,

Yibin Xiang and Atsuhiro Yoshinaka

Preparation of the GBO4 Main Report

Tim Hirsch, Kieran Mooney, Robert H6ft, David Cooper and David Ainsworth. Braulio F. de Souza Dias provided guidance.



Many thanks to contributors to the CBD GBO4 and OA reports!

Biodiversity Indicators Partnership contributions to GBO4

The Partnership is coordinated by UNEP-WCMLC. Indicator partners include Biodiversity International, BirdLife International,
Cardiff University, CITES, FAO of the United Nations, Forest Peoples Programme, Forest Stewardship Council, Global Biodiversity
Information Facility, Global Footprint Network, International Nitrogen Initiative, IUCN, IUCN SSC Invasive Species Specialist
Group, University of Auckland, Marine Stewardship Council, McGill University, National Centre for Ecological Analysis and
Synthesis, Organisation for Economic Co-operation, Royal Society for the Protection of Birds (RSPB), TEAM Network,
Terralingua, TRAFFIC International, UBC Fisheries Centre (University of British Columbia), UNEP GEMS Water Programme, Union
for Ethical BioTrade, United Nations Educational, Scientific and Cultural Organization, University of Queensland, Australia, and

WWF. .
GBO-4 Advisory Group

Adjima Thombiano, Risa Smith, Haigen Xu, Teresita Borges Hernandez, Jan Plesnik, Moustafa Mokhtar Ali Fouda, Anne Teller,
Asghar Mohammadi Fazel, Tohru Nakashizuka, Roxana Solis Ortiz, Yvonne Vizina, Joji Carino, David Morgan, Linda Collette, Tim
Hirsch, Thomas Lovejoy, Stuart Butchart, and Matt Walpole.

Contributors to underlying technical studies

Joseph Appiott, Didier Babin, Jennifer Bansard, Katherine Blackwood, Mateusz Banski, Charles Besancon, Catherine Bloom, Lijie
Cai, Adam Charette Castonguay, Monique Chiasson, Annie Cung, David Coates, Edwin Correa, Gilles Couturier, Olivier de Munck,
Matthew Dias, David Duthie, Joshua Dutton, Amy Fraenkel, Kathryn Garforth, Sarat Babu Gidda, Beatriz Gémez -Castro, Julie
Freeman, Jennifer Gobby, Jacquie Grekin, Oliver Hillel, Lisa Janishevski, Elena Kennedy, Sakhile Koketso Kerri Landry, Jihyun Lee,
Markus Lehmann, Andre Mader, Manoela Pessoa de Miranda, lan Martin, Johany Martinez, Praem Mehta, Leah Mohammed,
Brianne Miller, Jessica Pawly, Aliya Rashid, Chantal Robichaud, Cristina Romanelli, Nadine Saad, Atena Sadegh, Djeneba Sako,
Catalina Santamaria, Simone Schiele, John Scott, Mitchell Seider, Junko Shimura , David Steuerman, Andrew Stevenson, Gisela
Talamas, Tristan Tyrrell, Ardeshir Vafadari, Paige Yang, Atsuhiro Yoshinaka, Yibin Xiang and Tatiana Zavarzina.



Many thanks to contributors to the CBD GBO4 and OA reports!

An updated synthesis of the impacts of ocean acidification on marine biodiversity

Coordinating lead authors:

Sebastian Hennige, Murray Roberts and Phillip Williamson

Lead authors:

Sebastian Hennige, Murray Roberts, Phillip Williamson, Tracy Aze, James Barry,
Richard Bellerby, Luke Brander, Maria Byrne, Jean-Pierre Gattuso, Samantha Gibbs,
Lina Hansson, Caroline Hattam, Chris Hauton, Jon Havenhand, Jan Helge Foss3,
Christopher Kavanagh, Haruko Kurihara, Richard Matear, Felix Mark, Frank Melzner,
Philip Munday, Barbara Niehoff, Paul Pearson, Katrin Rehdanz, Sylvie Tambutté, Carol
Turley, Alexander Venn, Michel Warnau and Jeremy Young

Reviewers:

Rob Dunbar, Richard Feely, Cliff Law, Rashid Sumaila, Shirayama Yoshihisa






Tree diversity does not always improve resistance
forest ecosystems to drought

Charlotte Grossiord®, André Granier®, Sophia Ratcliffe®, Olivier Bouriaud®, Helge Bruelheide®¢, Ewa Che¢ko’,

David lan Forrester?, Seid Muhie Dawud", Leena Finér', Martina Pollastrini/, Michael Scherer-Lorenzen,

Fernando Valladares', Damien Bonal®"2, and Arthur Gessler™"-2
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Management to improve adaptive capacity of warm coral reefs

Global action (climate mitigation) and
Local action (e.g., protection of herbivorous fish, reduction in pollution) are needed

Net carbonate budget (kg m2 yr')
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Assessment of progress towards the Aichi Targets in the

“dashboard” of the GBO-4 Executive Summary

Moving
away from
Target

No progress
towards
target

Progress
towards target,
but not to
achieve it
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to evaluate
progress



Underlying Causes

Direct pressures
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Overview of the “Dashboard” for the Aichi Targets
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