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COUNTRY OVERVIEWWHAT IS AT STAKE
Species are on the move with climate change. Our 
conservation efforts need to keep pace. Representing all 
species and all ecosystems in conservation is challenging 
with moving species. Meeting national development 
goals and international shared goals depends on early 
effective planning for species on the move.

WHAT IS SPARC?
SPARC is the largest effort to estimate species 
movements due to climate change ever undertaken. It 
is funded by the Global Environment Facility to provide 
information that can help countries plan for species on 
the move.

CLIMATE CHANGE IS NOW
The impact of climate change is already visible in 
Liberia. For example, changes in rainfall, coastal erosion 
near coastal cities, and flooding in Montserrado and 
surrounding counties are all symptoms of climate change. 
Drought is also affecting neighboring countries.

These changes will impact natural systems, as species and 
ecosystems try to follow their suitable climate conditions. 
This creates a challenge for conservation, as plants and 
animals move across the region and across the continent 
in response to climate change.

CONNECTIVITY 
Connectivity is important now for large mammals 
moving between conserved habitats, but it will be 
important in the future for species to be able to 
move to track suitable climate. Tai-Sapo, Nimba and 
Gola-Ziama are important transborder areas for 
connectivity for climate change. Within Liberia Cesto-
Senkwehn to Sapo connections create avenues for 
species to move in response to climate change.
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BIODIVERSITY CLIMATE CHANGE 
PRIORITIES
Liberia is an important regional and continental priority 
for conservation in response to climate change (see map). 
Liberia is part of one of just 5 areas on the continent 
that are particularly important for saving species both 
where they are now and where they will be in the future. 
These areas are identified by modeling the movements of 
31,000 plants, mammals and birds. Within these areas, it 
is particularly important to do conservation planning that 
will reflect both continental biodiversity importance and 
local conditions. 

WINNERS AND LOSERS
The Africa gray parrot (Psittacus timneh spp) is one bird 
species that is expected to lose much of its suitable range 
to climate change. A winner, a species that gains much 
range, is the Sierra Leone prinia (Schistolais leontica).   
Agricultural crops will also increase and decrease in 
suitability depending on their climate tolerance, making 
land use planning that balances changes in species 
important to people and natural species especially 
important.

NATURE AND CROPS WILL 
TRACK CHANGING CLIMATE
Species track changes in climate, each following 
climate conditions that they find uniquely suitable. The 
ecosystems made up of these species will come apart 
and re-form in new combinations and in new places. 
Crop species also have unique climatic tolerances. Crops 
like coffee will move upslope in a warming world. 
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ECOSYSTEM CHANGE

ECOSYSTEM PRIORITIES
It is important to represent isolated and disappearing 
ecosystems where they currently exist. If they decline 
as expected, remnants may persist within their existing 
range. For example, small savannah ecosystems in the 
Lake Piso area should be conserved along with their 
surrounding habitats to let ecosystem transitions unfold 
in natural landscapes. Similarly, sub-montane systems 
should be conserved with their surrounding habitats.

REPRESENTING ALL ECOSYSTEMS
In conservation planning, a major principle is to maintain 
representative examples of all ecosystems. This helps 
reduce extinctions and improves our understanding 
of how species relate to one another in specific 
environments. When ecosystems shift due to climate 
change, we need to plan to conserve both their present 
and future locations.

It is important to represent all ecosystems and species in conservation to avoid extinctions and loss of 
ecosystem services. Major ecosystem types in Liberia include sub-montane systems, tropical forest and rare 
savannah and transitional forests. 
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WINNERS AND LOSERS
Ecosystems that will be most affected in Liberia and 
the region include sub-montane forests and lowland 
systems. The climate space associated with sub-montane 
environments (see map) all but disappears in projections 
for 2070-2080 based on 10 global climate models. A 
very warm climate type associated with lowland forest 
becomes much more prevalent in the region.

There is high confidence in substantial warming for the 
region, which results in the great expansion of warm 
climate types, but there is much less agreement among 
climate models about change in precipitation.

CHANGING ECOSYSTEMS

The map to the right shows changing ecosystems 
in Liberia. Most of Liberia currently falls into warm 
tropical types that are red, purple and pink (top 
map). The northern tip of Liberia is in a slightly 
cooler type shown in yellow. That climate type 
disappears in the future (bottom map) and all of 
Liberia becomes dominated by very warm, wet 
ecosystems.

LEGEND
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REPRESENTING ALL SPECIES

AREA PRIORITIES
Areas important to for respresenting all species as they 
move are Sapo NP, Grand Kru PPA, Gbi PPA, Cesto-
Senkwehn PPA, Grebo NP and the surrounding high-
highest priority areas in southeastern Liberia (see map). 
Conservation efforts around these areas can help species 
move from where they are currently into their future 
range within existing conservation areas.

SPECIES PRIORITIES
Species such as the gray parrot will lose range as climate 
changes. More species are losing range than gaining, 
a pattern that is found in all parts of the world. These 
species may be candidates for artificial translocation 
to help them keep pace with climate change or jump 
over human dominated land uses. Where these helping 
movements aren’t enough, these species may require ex-
situ conservation in zoos or botanic gardens.

One of the most important goals for conservation areas is to represent all species.  This helps ensure that no 
species extinctions occur.  With species on the move due to climate change it is then important to represent 
all species both where they are now and where they will be in the future.
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Protected Areas

High Priority

Highest Priority

Map aboveshows the highest priority areas to add to 
the existing network of conserved lands to maximize the 
representation of species current and modeled future 
ranges. This prioritization for Liberia uses a 2070 high 

change climate scenario. The Zonation conservation 
planning software (Moilanen et al. 2007) was used to 
determine priorities based on present and future modeled 
species ranges for over 4,000 plant and animal species.

CONSERVATION PRIORITIES IN RESPONSE TO CLIMATE CHANGE
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100 km
Conservation International 2017.
Mangrove extent exaggerated for visibility at this scale.
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CLIMATE CHANGE PRIORITIES AND NATURAL CAPITAL
HOW DO NATURAL CAPITAL AND CLIMATE CHANGE PRIORITIES RELATE?
Climate change priorities for biodiversity protect all 
species where they are now and where they will be in the 
future. They protect the natural capital provided by these 
species by making sure that all parts of ecosytems are 
retained, even as species move to track suitable climate.

Many areas important for natural capital are climate 
change priorities for biodiversity. Retaining the species 
and ecosystems that make up these areas is important 
for ensuring that services such as water provision are 
maintained as climate changes.

High priority areas for natural 
capital in Liberia greatly overlap 
with priority areas for biodiversity 
conservation under climate 
change, an opportunity for 
synergy. As such, Liberia needs to 
adopt nature-based solutions to 
addressing the impacts of climate 
change on biodiversity. A key 
step to fostering this synergy is 
a national land use plan, where 
areas can be designated and 
planned in the long or short term 
for natural capital, conservation, 
and infrastructural development. 
These have to be done in concert 
Liberia’s national development 

PLANNING FOR NATURAL 
CAPITAL OR CLIMATE 
CHANGE
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Protected Areas

High Priority

Highest Priority

NATURAL CAPITAL AND CLIMATE CHANGE
The species that make up ecosystems will move to 
track suitable climate, meaning that the exact species 
composition of ecosystems may shift. Birds that are 
the focus of eco-tourism may move upslope. Forest 
composition may change, affecting water provision. 

Forest is likely to be the dominant vegetation type in 
Liberia, even as ecosystems change. Only under extreme 
dry climate scenarios do savannah areas expand, and then 
only to a limited extent. So many of the same ecosystem 
services currently provided are likely to be maintained, 
especially if all ecosystem parts (species) are saved.

goals and SDGs. For example, 
with the current status of the 
infrastructure across the country, 
it can be seen that Liberia lacks 
the basic social services to benefit 
from ecotourism in and around 
protected areas. Fostering public-
private partnership at local and 
national levels could be a good 
starting initiative. 

High priority areas that match 
between the biodiversity and 
natural capital maps are the 
highlands of the northwest, 
Mount Nimba, and several areas 
in the southeast. Integrating 
both of these sets of priorities 
into national planning will 
help conserve areas of high 
importance to local development 
and areas important in 
maintaining Liberia’s natural 
heritage as climate changes.
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POLICY
Create or expand protected areas in high priority areas.

Strengthen Transborder conservation efforts to help 
species on the move.

SPATIAL PLANNING
Build capacity for climate change spatial planning in 
Liberia.

Design protection to maximize natural capital and climate 
change priorities.w

MEDIA
Newspaper, television, radio and internet stories can 
raise awareness of the need to adapt to climate change, 
especially to maintain the tourism industry and national 
wildlife policies. {IS THIS WHAT WE HAD IN MIND HERE??}

FUNDING
Sources of funding for the policy, management and 
planning to deal with climate change include the 
Global Environment Facility, which is seeking to ensure 
conservation investements from erosion in effectiveness 
due to climate change; from the Green Climate Fund, to 
help people and wildlife coexist as climate changes, and 
from foundations and individuals interested in promoting 
resilience to climate change.

RECOMMENDATIONS

LIBERIA BY THE NUMBERS
 1.25 - 2.96 C projected increase in mean 

temperature

 77% of Liberia has greater than 1km/yr climate 
velocity

 4,092 plant and animal species modeled

 458 existing species will move from Liberia to 
neighbouring countries

 351 new species will enter Liberia from 
neighbouring countries

 15 sustainable development goals depend on the 
conservation of nature

 4.1% of Liberia is currently protected area
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HON C MIKE DORYEN 
MANAGING DIRECTOR OF FORESTRY 
DEVELOPMENT AUTHORITY (FDA) 
REPUBLIC OF LIBERIA
The enormous understanding of the current and potential 
future impacts of climate change has significantly influenced 
conservation in practice in recent years. Climate change 
has necessitated a shift toward longer planning time 
horizons, moving baselines, and evolving conservation 
goals and targets. This sequential shift has resulted in new 
perspectives on, and changes in, the basic approaches 
practitioners use to conserve biodiversity. Restoration, 
spatial planning and reserve selection, connectivity 
modelling, extinction risk assessment, and species 
translocations have all been rethought in the face of climate 
change and global warming. 

Our protected areas and community conservation areas 
need to be in the right places as species move in response 
to climate change. We welcome this first step in helping 
us understand how climate change will affect nature and 
natural capital, and look forward to using these results to 
learn and plan collectively in the future.
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Resources
Project Information and Results Available at:
www.conservation.org/gef/projects/Pages/SPARC.aspx
www.resilienceatlas.org
www.biendata.org
www.protectedplanet.net
hwww.ecoinformatica.net/GCMcompareR.html 

Project Partners
University of Arizona, University of Leeds, Stellenbosch University, 
Xishuangbanna Tropical Botanical Gardens, CSIRO, Pontificia 

Universidad Católica de Chile

Research supported by Global Environment Facility (GEF) Project 
“Spatial Planning for Area Conservation in Response to Climate 
Change.
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