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Wildlife Conservation Society

Globally – WCS's 3,000 field staff produce conservation results in 
71 landscapes and seascapes across 47 countries
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More than four million 
visitors per year

Bronx
Zoo

Saving 25% of the World’s Biological 
Diversity
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Three Core Mission Elements of WCS
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Projected concentrations of CO2 during the 21st

century are 2-4x the pre-industrial level
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2009 Temperature Changes Compared to 1951-1980
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Any sane analysis of the IPCC 4 forecasts is 
worrying…
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Projected future regional patterns of warming based on three 
emissions scenarios (low, medium, and high growth). 



Projected concentrations of CO2 during the 21st

century are 2-4x the pre-industrial level
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We are tracking at a worse rate than the most 
pessimistic model

Global CO2 Emissions from Fossil FuelsGlobal CO2 Emissions from Fossil Fuels
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Without deep cuts in emissions, we are heading 
to a very bad place…

+12 by end of 2200

1515
Representative concentration pathways =RCP 8.5 W m-2

Source: Meinhausen, pers. comm.

+5 by end 
of 2100



Climate change impacts on biodiversity and 
ecosystems are unavoidable

• Ecosystems that are most threatened by climate change 
include coral reefs, mangroves and other coastal 
wetlands, and high latitude/high altitude ecosystems.

• The IPCC and IUCN say that as a rule of thumb: 10% of 
species will face an increasingly high risk of extinction 
for every 1°C rise in global mean surface temperature 
(up to an increase of about 5°C).

16

• Ecosystems that are most threatened by climate change 
include coral reefs, mangroves and other coastal 
wetlands, and high latitude/high altitude ecosystems.

• The IPCC and IUCN say that as a rule of thumb: 10% of 
species will face an increasingly high risk of extinction 
for every 1°C rise in global mean surface temperature 
(up to an increase of about 5°C).



10 most serious disasters in PNG 1980-2007 
(incl. epidemics & earthquakes)
• 8 droughts, flooding or storms
• Impacted one million people
• Caused nearly PGK500 million in damages 

Past climate impacts in PNG
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Climate change modelling for PNG:
• Higher sea levels
• More frequent droughts 
• More frequent heavy rainfall events
• More intense tropical cyclones
• More frequent extreme 'King tides’

Future climate impacts in PNG
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The key to solving the climate change 
problem is to 

avoid emissions

from both sources (1) fossil fuel & (2) 
ecosystems
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About 50% of world’s natural forests have been cleared,
~4 billion ha remains but only 1.45 billion ha of primary 

forest (i.e. 15% of original forest biome)

Ongoing threats to primary 
forests
 Industrial logging (legal, illegal)
 Mining (corporate, cowboy)
 Cropping (food, biofuel feedstock)
 Livestock (cattle)
 Urbanisation & peri-urbanisation
 Infrastructure (transportation  

hydro-power)
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By the FAO’s estimate, we lost tropical forests at 15 
million hectares per year between 1990-2000 and 13 
million hectares per year between 2000-2010 (these 

are underestimates because some countries e.g. 
Cameroon, DRC, did not report data)
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Climate change mitigation

Why care about protecting primary forests?

 Avoiding ecosystem emissions complements 
deep cuts in fossil fuel emissions

 Globally, forests store  ~300 Gt C in living 
biomass

 Protecting forests from further degradation 
deforestation will avoid up to ~136 ppm 
atmospheric CO2  (+ avoided emissions from 
dead  biomass C + soil C)
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 Avoiding ecosystem emissions complements 
deep cuts in fossil fuel emissions

 Globally, forests store  ~300 Gt C in living 
biomass

 Protecting forests from further degradation 
deforestation will avoid up to ~136 ppm 
atmospheric CO2  (+ avoided emissions from 
dead  biomass C + soil C)

 About 10% of annual global carbon emissions are from deforestation (not including 
emissions from logging) (Harris et al. 2012)

 Logging doubles emissions from deforestation  (Asner et al. 2010)



Climate change adaptation

Adaptation = actions that enable species, systems  and/or communities to better 
cope with or adjust to changing conditions.

What do we need to do to achieve conservation goals in light of climate change?
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www.fs.fed.us

What do we need to do to achieve conservation goals in light of climate change?
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“I skate to where the puck is going 
to be, not where it has been.”

--- Wayne Gretsky



WCS approach to overcome the climate challenge

WCS’s climate adaptation work will give 
nature a chance, protecting healthy, 
functioning land- and seascapes by 
understanding the needs of ecosystems, 
wildlife and human communities in a 
time of climate change, planning for the 
changes that are predicted, and, with 
partners in government and communities, 
acting upon the best scientific information. 
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Climate Change Adaptation in Albertine Rift 
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Climate Change Adaptation in the Albertine Rift

1. Understand current climate and how it impacts 
socio-ecological systems

2. Identify key metrics to monitor

3. Understand what the future looks like

4. Discuss implications with key stakeholders

5. Push solutions through the system
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Implications for How Systems Must Adapt to 
Climate Change

For people (eg, tea estates)For people (eg, tea estates) For wildlife (eg, corridors)For wildlife (eg, corridors)
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Adaptation and Governance: Fiji

Context Progress to Date

• WCS helped communities in 
Kubulau establish Fiji’s first 
EBM plan to manage 20 MPAs
and adjacent watersheds

• Coupling resilience planning and 
fisheries management using 
participatory planning

• Engaging stakeholders to 
identify climate hazards and 
apply adaptive management to 
address them.

• Designing networks of MPAs to 
maximize resilience while 
spreading costs among users 
while meeting Fiji’s CBD targets

• Fisheries are a major source 
of food and income, as are 
dive tourism revenues

• Challenges:  increased land 
conversion for agriculture and 
logging; limited livelihood 
options; weak fisheries 
management

• Climate impacts expected: 
sea level rise, warming seas, 
flooding, increased disease

• Appetite for EBM approach to 
address links between 
humans and environment:

 Connectivity within 
and

between systems
 Protection of key

processes & 
functions
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Food Security and Adaptation: 
Western Indian Ocean

Context 

• Coral reefs as most 
endangered ecosystem to 
CC

• Hundreds of thousands of 
coastal people rely on 
small-scale fisheries to 
meet livelihood and basic 
protein needs

• Social adaptive capacity 
and ecological adaptive 
capacity varies greatly 
across regions, countries, 
and sites

Progress to Date

• Understanding of 
Environmental Susceptibility 
to climate impacts driven by 
field data and analyses

• Social Adaptive Capacity 
documented and indicators 
developed 

• A matrix of adaptive 
responses informs 
management, tailored to 
local conditions

• Project outputs disseminated 
to policy makers and 
practitioners
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Four corners of a 
social adaptive 
capacity and 
environmental 
vulnerability 
model

A: an example 
from the Western 
Indian Ocean
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Coastal 
flooding, 
sea-level 
rise

LandslidesLandslidesInland Inland 
floodingflooding

Climate risks in PNG and Manus
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Malaria &  Malaria &  
diseasesdiseases

DroughtDrought

Damage toDamage to
coral reefscoral reefs

StormsStorms

Change in Change in 
crop yieldscrop yields



• Some coastal & island communities will move

• Some reefs will die 

What will happen on Manus?

• Multiple & devastating effects

• Development, food security & livelihoods at risk 
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• More flooding & landslides 

• Droughts - more frequent, severe & longer

• Crop yields will decline

The long-term viability of the province



”Strengthening the ability of vulnerable island communities to adapt to climate 
change”

Wildlife Conservation Society
Oxfam International PNG

Research & Conservation Foundation of PNG
NARI

Community Strengthening for 
Climate Change
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Reinforce climate change resilience 
through effective 
resource management:
1. Develop tools & information
2. Increase capacity
3. Undertake projects (to act as 

models)

Community Strengthening for 
Climate Change
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These will be achieved by targeted activities in the 
following clusters: 

1. Information on climate change for decision-
making

2. Educating & exchange knowledge with local 
people on CC

3. Integrating CC adaptation into local-level 
planning & activities

4. Improving food security 
5. Improving coastal protection

Project Overview 
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Achievements
1. Series tools and approach to integrated planning 

(Oxfam)
2. New crops and methods  (with NARI)
3. Coastal protection  - stonewalling & mangroves

Activities
1. Integrate planning tools/approaches into 

government systems
2. Develop tools useful for planners & managers

Summary – Achievements & Activities
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Adaptation and Disaster Risk Resilience:
Papua New Guinea

Reinforce climate change resilience 
through:

• Scientific baseline assessment and 
forecasting

• effective resource management via 
collaborative planning

• Increasing capacity and training

• Raising awareness through the 
development of school curricula, 
materials and training, documenting 
local knowledge 

• Undertaking demonstration projects

Context Progress to Date

• Manus island has some of the most 
vulnerable communities on the planet

• Very little local capacity but a real 
recognition of the reality of climate 
change

• WCS has a long history working with 
local communities and local NGOs

• Ecosystem based adaptation options 
are essential
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Intact ecosystems can be a reservoir of 
ecosystem services

•Climate regulation 
through carbon 
storage and water 
cycling
•Biodiversity for 
tourism
•Water for drinking, 
bathing, agriculture 
and hydro-
electricity
•Disaster regulation 
services
•Disease regulation
•Pollination
•Food
•Fuel
•Fibers
•Medicine
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1. Reduce non-climate stressors

2. Manage for ecological function and protection of biological diversity

3. Establish buffer zones and connectivity (environmental gradients)

4. Implement “proactive” management strategies

5. Increase monitoring and facilitate management under uncertainty

General Principles of Adaptation for biodiversity and ecosystem services

Current frameworks for adaptation

41

1. Reduce non-climate stressors

2. Manage for ecological function and protection of biological diversity

3. Establish buffer zones and connectivity (environmental gradients)

4. Implement “proactive” management strategies

5. Increase monitoring and facilitate management under uncertainty



Results informing policy and science

Science

Policy
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Policy

Partners



Thank you

WCS Climate Team lead: 
jwatson@wcs.org
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