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Global Biodiversity Agenda webinar
 A series of webinars for Proteus Partners sharing information and insights into 

the latest trends and developments in biodiversity and ecosystem services 
policy, initiatives, data and tools.

Logistics
 Frequency: Quarterly

 Scheduling: AM & PM sessions

 Rules: Chatham House rule for discussion, but presentation is recorded

 Topics: Your suggestions are welcome
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Climate change and biodiversity: beyond direct impacts 

Outline
 Direct impacts on biodiversity

• Species and ecosystems 

 Human responses to climate change

• Climate change impacts on people
• Climate-related policies & management – mitigation and adaptation

 Response options and opportunities

 Challenges and ways forward
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BIODIVERSITY
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Rumpf et al. 2018. PNAS.

Range size vs. abundance change for 183 
mountain plant species of the European Alps 
(   ‘winners’;     ‘losers’)

Impacts on species - Range change
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Community temperature index European birds and butterflies 

Average northward range shift over 2 decades:  Birds: 37 km Butterflies: 114 km 

BUT temperature shifts 249 km   ‘climate debt’

Impacts on species – Range change

De Victor et al. 2012; Lindstrom et al. 2013.
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Distributions of marine fish species expected to shift with altered ocean conditions. 
Projections of species invasions and local extinctions by 2050 under the IPCC’s business as usual scenario. 

Impacts on species - Range change

Jones and Cheung. 2015.
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The proportion of modelled species losing more than half their climatically determined range by 
2100 at specific levels of global warming.

R. Warren et al. Science 2018;360:791-795

Vertebrates

Plants

Mammals Birds

Insects 

Reptiles Amphibia
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Invertebrates
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Impacts on species - Phenology

Mills et al 2013. Camouflage mismatch in seasonal coat 
colour due to decreased snow duration PNAS 110 (18)
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Concentrations of climate change vulnerable species
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Foden et al. 2013. Identifying the World's Most Climate Change Vulnerable 

Species: A Systematic Trait-Based Assessment of all Birds, Amphibians and 

Corals. PLOS ONE. 

PROTEUS GLOBAL BIODIVERSITY AGENDA



07/11/2018

Impact on ecosystems - Loss of forest cover/savanna 
expansion in Amazonia due to altered rainfall

Phil P Harris. - Own work, CC BY-SA 2.5, https://commons.wikimedia.org/w/index.php?curid=717267 Inti - https://www.flickr.com/photos/inti/3102164531/in/photostream/, CC BY 2.0, 

https://commons.wikimedia.org/w/index.php?curid=5636455

Changes in NDVI & 
precipitation by land 
cover.

Hilker et al. 2014. PNAS
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Impact on ecosystems - Savanna woody encroachment is 
widespread across three continents

PROTEUS GLOBAL BIODIVERSITY AGENDA 01/11/2018

Stevens et al. 2016. PNAS: 23: 235-244
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Impact on ecosystems - Ecosystem structure & process changes

PROTEUS GLOBAL BIODIVERSITY AGENDA

Nyanatusita - Own work, CC BY-SA 3.0, 
https://commons.wikimedia.org/w/index.php?curid=15422
838

Flickr User Zen
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Impact on ecosystems - Climate change risk to forest 
productivity in China

01/11/2018

RCP 4.5RCP 2.6

YIN ET AL. (2018). CLIMATE CHANGE RISK TO FORESTS IN CHINA ASSOCIATED WITH WARMING. 
NATURE SCIENTIFIC REPORTS, 8(1), 1–13. 
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HUMAN RESPONSES TO 
CLIMATE CHANGE
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Migration

“By 2050 . . . climate 
change could force 
more than 143 million 
people [~2.8% of the 
population] to move 
within their countries.”
Kumari Rigaud et al 2018. 
Groundswell. World Bank
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Conflict
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Agricultural expansion and land use change

-30.00

-25.00

-20.00

-15.00

-10.00

-5.00

0.00

5.00

10.00

15.00

ID
C 

N
o

ID
C 

Am
az

on
ID

C 
Br

az
il

FC ID
C 

N
o

ID
C 

Am
az

on
ID

C 
Br

az
il

FC ID
C 

N
o

ID
C 

Am
az

on
ID

C 
Br

az
il

FC ID
C 

N
o

ID
C 

Am
az

on
ID

C 
Br

az
il

FC

All biomes Amazon Caatinga Cerrado

Pe
rc

en
ta

ge
 o

f p
rio

rit
y 

ar
ea

 lo
si

ng
 o

r g
ai

ni
ng

 
la

nd
 c

ov
er

Mature forest Other natural land Regenerating forest



HUMAN RESPONSES TO 
CLIMATE CHANGE -
MITIGATION
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Human responses to climate change - Mitigation

Bioenergy 
Other renewable energy
Mitigation in agriculture
REDD+
Peatland management
Management and restoration of other 
ecosystems
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Bioenergy - global land demand

POPP ET AL. (2017). LAND-USE FUTURES IN THE SHARED SOCIO-ECONOMIC PATHWAYS. 
GLOBAL ENVIRONMENTAL CHANGE, 42, 331–345. 
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Other renewable energy - direct mortality, habitat change

Evaristo Sa/Agence France-
Presse — Getty Images

Hydropower facilities in Brazil (Couto 2018)
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Low Carbon Agriculture - Agroforestry, ‘Conservation Agriculture

John Blake 

Marco Schmidt 



07/11/2018

REDD+
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07/11/2018

Examples of REDD+ benefits

PROTEUS GLOBAL BIODIVERSITY AGENDA

Well-planned and implemented REDD+ actions could lead to 
benefits such as:
 Enhanced ecosystem services provision (e.g. control of soil erosion, 

water quality, pollination of crops, recreation & tourism, NTFPs…)

 Improved biodiversity conservation 

 Improved local livelihoods for communities

 Clarified tenure and improved governance of natural resources
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For example: using spatial 
layers to identify priority 

areas for REDD+ multiple 
benefits in Panama

Soil erosion risk

Biodiversity areas

Ecotourism areas

Estimated carbon stocks

Deforestation risk
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REDD+

PROTEUS GLOBAL BIODIVERSITY AGENDA 01/11/2018

In which areas of 
Honduras can 
action to reduce 
conversion 
pressure on 
forests bring the 
greatest social and 
environmental 
benefits?

Evaluating 
potential benefits 
of particular types 
of action in 
different locations
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Support to Implementation Plan for REDD+ Costa Rica

GARCÍA RANGEL ET AL. (2017) BENEFICIOS MÚLTIPLES DE REDD+ EN COSTA RICA: ANÁLISIS ESPACIALES PARA APOYAR 
LA TOMA DE DECISIONES

Analysis of social & environmental 
benefits
 Promotion of low-emission production 

systems
 Strengthening of fire control programmes
 Incentives for conservation and sustainable 

forest management
 Restoration of landscapes and forest 

ecosystems

01/11/2018

Acciones derivadas de la EN-REDD+
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Peatland management

DARGIE ET AL. 2017

Central Congo basin peatlands Peatland carbon
estimates
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Peatland management

P
gC

Sources: Dargie et al. 2017; IUCN 2017; Hansen et al. 2013; Openoil Repository; Min. des Hydrocarbons 
(Congo); Global Forest Watch

(c) Gregory Dubois

Flickr

(c) Gregory Dubois

Flickr

Wildlife value
Pressures
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Management and restoration of other ecosystems

PROTEUS GLOBAL BIODIVERSITY AGENDA DATE

Improved knowledge and management of carbon 
sequestration & storage, and ecosystem services in 
‘blue forest’ ecosystems, including mangroves, 
seagrasses, and saltmarshes.

http://www.gefblueforests.com 
01/11/2018



HUMAN RESPONSES TO 
CLIMATE CHANGE -
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Ecosystem Based Adaptation (EBA)

PROTEUS GLOBAL BIODIVERSITY AGENDA

Engineered (hard) vs 
ecosystem – based 
approaches

© AP Bradbury

© Matthew Barker
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Ecosystem Based Adaptation (EBA)

Engineered (hard) 
vs ecosystem –
based approaches
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EBA effectiveness is contingent on the impacts of other 
pressures
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Nature-Based Solutions to Climate Risks

07/11/2018

WHAT ARE NATURE-BASED SOLUTIONS?
▪ Harnessing, using and learning from nature to build resilience and deliver co-benefits
▪ Potentially cost efficient and effective alternative or complementary approach to built 

solutions for countries, communities and companies 

EXAMPLES
▪ Restoring mangroves instead of, or in addition to, building seawalls
▪ Manging upland forests instead of, or in addition to, building retaining walls
▪ Using wetlands instead of, or in addition to, building new waste water treatment 

infrastructure

PRIVATE SECTOR USE
▪ Increasing risk to assets and operations due to a changing climate
▪ Provide one option to help build private sector resillience while delivering co-benefits
▪ Do not appear to be part of standard approaches considered by companies
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Options for action: Adjustment of protected areas and 
management

PROTEUS GLOBAL BIODIVERSITY AGENDA

Concentrations of species that are both 
climate change vulnerable and threatened 

by non-climate stressors.

Foden WB, Butchart SHM, Stuart SN, Vié JC, Akçakaya HR, et al. 
(2013). PLOS ONE

By 2040-2069 

By 2070-2099 

West Africa: Distribution of 
climate vulnerable mammals

Protected Areas Resilient 
to Climate Change
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Identify and conserve climate 
refugia
Facilitate dispersal
Contribute to achieving 
climate change mitigation 
objectives

Average persistence of climate refugia - areas where 75% of the 
total number of species presently found in a given taxon in a given 
“Priority Place” will still be found under a changed climate

Warren at al. 2018, Climatic Change

01/11/2018

Options for action
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Soil erosion 

risk

Biodiversity 

areas

Ecotourism  

areas

Estimated 

carbon stocks

Deforestation 

risk
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Options for action: Planning & management for multiple 
benefits
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Challenges, ways forward and implications for business

PROTEUS GLOBAL BIODIVERSITY AGENDA

Embrace uncertainty 
 Make better use of the range of models and results available and take account of other 

pressures

Improvements to Environmental Impact Assessments
 EIA and measures to mitigate impacts need to account for climate change (how 

important will current ‘project’ impacts on biodiversity be under future climate?)

No regrets options can be opportunities for conservation 
 Understand, highlight, and where possible maximise adaptation and/or mitigation value 

of conservation action

Increased awareness and reduced climate impacts of operations
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Discussion

PROTEUS GLOBAL BIODIVERSITY AGENDA

To what extent do your current efforts to assess and mitigate 
biodiversity impacts take account of climate change? 
What would be the implications of doing so? 
Do you use ecosystem-based approaches to reducing climate risk? 
What would be needed to make them more attractive to you?

01/11/2018



UN Environment
World Conservation Monitoring Centre

www.unep-wcmc.org
@unepwcmc

UN Environment
World Conservation Monitoring Centre

www.unep-wcmc.org
@unepwcmc

Valerie Kapos

Head of Programme, Climate Change & 
Biodiversity

val.kapos@unep-wcmc.org


