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Species susceptibility to climate change impacts

Red List assessments) represent only one 
per cent of bird species, 25% and 14% 
of amphibians and corals respectively 
fall into this Red List Category. Because 
a trait-based assessment of species 
susceptibility to climate change 
requires different information to Red 
List assessments, we were able to infer 
that 38 (58%), 679 (44%) and 94 (81%) 
of Data Defi cient bird, amphibian and 
coral species respectively are potentially 
susceptible to climate change. For 
corals, these susceptibility assessments 
were based on traits inferred from 
knowledge of close taxonomic relatives 
(e.g., similar reproductive modes), while 

Figure 3. The proportion of bird, amphibian and coral 
species falling in one of the 6 following categories: 
(i) threatened (according to The 2008 IUCN Red 
List) (orange); (ii) threatened and “climate-change-
susceptible” (red); (iii) not threatened but “climate-
change-susceptible” (yellow); (iv) Data Defi cient 
and “climate-change-susceptible” (grey); (v) Data 
Defi cient and not “climate-change-susceptible” (dark 
green); and (vi) neither threatened, Data Defi cient nor 
“climate-change-susceptible” (light green).

With a small range in Southern Africa, the Spotted Snout Burrower Hemisus guttatus is already considered Vulnerable due to habitat loss from afforestation 
and agriculture, the introduction of alien fi shes and lowering of the water table by invasive alien plants. The species’ reliance on seasonal rainfall events to break 
periods of hibernation, as well as tadpoles’ dependence on temporary water bodies, make it particularly vulnerable to negative impacts due to climate change. 
© Marius Burger
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inferences were made based largely 
on habitats (e.g., disease susceptibility) 
for amphibians. Due to particularly poor 
distribution information for most Data 
Defi cient species, they were not included 
in the geographic analyses. 

Where are the areas of 
highest concentrations of 
“climate-change-susceptible” 
species?
Although birds are generally a data rich 
group, range maps are not currently 
available for many of the non-threatened 
species, making meaningful analysis of 
global geographic trends in “climate-
change–susceptible” species impossible. 
For this reason we are only able to present 
global geographical trends for amphibians 
and corals. 

Amphibians
We identifi ed high concentration areas 
by selecting areas with the top 10%, 5% 
and 2.5% of species richness (or nearest 
appropriate percentages when these 
were not distinguishable). For amphibians 
assessed as threatened and “climate-
change-susceptible” (Figure 4a), the areas 
of greatest richness span Mesoamerica 
and northwestern South America. Smaller 
areas of high richness include various 
Caribbean Islands; south-eastern Brazil; Sri 
Lanka, the Western Ghats of India; northern 
Borneo (Malaysia); and the eastern coast of 
Australia. As expected, this shows strong 
correspondence with areas of both overall 
and threatened species richness (Stuart et 
al. 2004), although interesting exceptions 
are the lower levels of susceptibility in the 
Amazon Basin; central to southern Africa; 

and the southeastern USA. While each of 
these areas has moderate to high species 
richness and many threatened species, 
they did not meet the thresholds for 
inclusion as high concentration areas.

High concentration areas for amphibians 
assessed as not threatened but “climate-
change-susceptible” complement 
the threatened and “climate-change-
susceptible” species’ coverage of the 
regions of overall species richness. 
The largest and most dominant high 
concentration areas are southern Brazil 
and its neighbouring countries, and a large 
region from east to central and southern 
Africa. We also identifi ed smaller high 
concentration areas in West Africa, New 
Guinea and eastern and northern Australia. 
High concentration areas of not threatened 
and susceptible species co-occur with 
those of threatened and susceptible 
species in Mesoamerica, northwestern 
South America and western Australia. 

High concentration areas for threatened and 
“climate-change-susceptible” amphibians 
cover a relatively small geographic extent. 
This is due to the typically extremely small 
ranges of most threatened amphibians, 
particularly in Mesoamerica, the northern 
Andes and the Caribbean, where 
threatened species richness is greatest. 
That relatively small areas contain such high 
amphibian richness, particularly of priority 
species, further highlights their extreme 
importance for amphibian conservation. 
In contrast with threatened and “climate-
change-susceptible” species, several that 
are not threatened but susceptible have 
much larger ranges. In combination with the 
larger number of these species, this results 
in much larger high concentration areas for 
this group. 

In order to identify areas of disproportionately 
high threat or susceptibility, we compared 

Figure 4. Areas of high concentration of amphibian 
species assessed as (a) threatened and “climate-
change-susceptible” (reds), and not threatened but 
“climate-change-susceptible” (yellows). (b) Shows 
areas containing high proportions of threatened and 
“climate-change-susceptible” (reds), and not threatened 
and “climate-change-susceptible” amphibian species 
(yellows) (expressed as the percentage of species in 
these categories relative to the total number of species 
occurring there). High concentration areas indicate 
those with the top 10%, 5% and 2.5% of values, and 
when these were not distinguishable, the nearest 
appropriate percentages were used.

a

b
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the number of threatened and susceptible 
species relative to the total number of 
species in any one area (expressed as the 
percentage of species of interest relative to 
the total species number). This information 
complements high concentration areas of 
overall species richness and is particularly 
important for conservation planning at 
regional and global scales. 

For amphibians, mapping the relative 
richness of threatened and “climate-
change-susceptible” species (Figure 4b) 
once again highlights Mesoamerica, the 
northern Andes and the Caribbean, but for 
this group, the area of high concentration 
continues intermittently through 
southwestern North America and the Andes 
as far south as central Chile. Additional 
areas of high concentration include several 
Mediterranean islands and south-western 
Turkey; the Seychelles; the southern 
Japanese islands; New Zealand’s North 
Island; and Fiji. Areas of high concentration 
of relative numbers of species assessed 
as not threatened but “climate-change-
susceptible” include western and central 
Australia; the Solomon Islands; south 
eastern South America; north-western 

Mexico; the arid region extending from 
the Western Sahara through the Red Sea 
basin, south to the Horn of Africa and 
along the coastal regions of the Arabian 
Peninsula; and the foothills surrounding the 
northern Himalayan Plateau. 

Corals
Based on high concentration area analysis, 
a single high concentration area is identifi ed 
for warm-water reef-building corals based 
on all assessment categories and their 
combinations, namely the ‘Coral Triangle’ 
bordered by the Philippines, Malaysia 
and Indonesia (Figure 5a). This is the 
high concentration area of threatened 
and “climate-change-susceptible”, 
not threatened but “climate-change-
susceptible”, as well as for overall coral 
species richness and threatened coral 
species richness (Carpenter et al. 2008). 
The ‘Coral Triangle’ is already being 
negatively impacted by climate change 
(Carpenter et al. 2008) and our results 
reinforce the extreme importance of 
effective conservation in this region.

Mapping areas with high proportions 
of threatened and “climate-change-

susceptible” coral species (Figure 5b) 
also highlights the ‘Coral Triangle’, though 
additional high concentration areas 
include the northern parts of the Great 
Barrier Reef; the south-western coast of 
Australia; the Yellow Sea; the East China 
Sea and the Sea of Japan; and various 
areas along the coastlines of Pakistan, 
India and Bangladesh. Although not 
particularly species rich on a global scale 
and therefore not appearing as high 
concentration areas in Figure 5a, these 
regions clearly face an extremely high level 
of threat.

Areas with high concentrations of 
non-threatened but “climate-change-
susceptible” corals show a markedly 
different pattern to those of other coral 
groups (Figure 5b). The species-rich 
‘Coral Triangle’ is not highlighted, but in 
several areas of generally low species 
richness, more than 90% of all species 
are not threatened but “climate-change-
susceptible”. High concentration areas of 
these species include the Mediterranean 
and extending to north-west Africa; the 
east coast of the United States; the 
southern United States coast; north-

Emperor Penguin Aptenodytes forsteri and man meet in front of Mount Discovery (McMurdo Sound, Antarctica). Although currently listed as Least Concern, Emperor 
Penguins’ poor dispersal ability and low reproductive rate make them likely to be susceptible to negative impacts of climate change. © Colin Harris
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western Mexico; the east and south-east 
of Brazil; the East China Sea; and smaller 
areas around Australia. These areas are 
likely to be subject to rapid coral declines 
if they are exposed to large climatic 
changes.

In the long term we plan to compare 
the distribution of “climate-change-
susceptible” species with areas of large 
climatic change exposure, based on 
General Circulation Model projections, 
which will allow us to identify species, 

taxonomic groups and areas where 
species potentially face the highest risk 
of extinction due to climate change. 
However, fi rst we propose to examine 
the traits and their distribution across 
species in order to evaluate the extent to 
which they can be shown to be predictive 
of climate change impacts, as well as 
to examine the inter-relationships and 
possible redundancies in the trait set. This 
process will contribute to the validation 
and testing of our methods in order to 
provide reassurance that the traits used 

are reliable predictors within and across 
species groups.

Key messages
• Some species are much more 

susceptible to climate change impacts 
than others due to inherent biological 
traits related to their life history, 
ecology, behaviour, physiology and 
genetics.

• High risks of extinction occur when 
species experience both high 
susceptibility to climate change and 
large climatic changes.

• IUCN has conducted assessments of 
susceptibility to climate change for the 
world’s birds, amphibians and warm-
water reef-building coral species. Based 
on a range of taxon-specifi c traits, we 
found that 35%, 52% and 71% of these 
groups respectively have traits that 
render them particularly susceptible to 
climate change impacts.

• 70-80% of birds, amphibians and corals 
that are already threatened are also 
“climate-change-susceptible”. Given 
exposure to large climatic changes, 
these species which also have least 
resilience to further threat, already 
face the greatest risk of extinction. 
Of species that are not considered 
threatened, 28-71% are “climate-
change-susceptible”. We identify the 
taxonomic groups and geographic 
regions harbouring the greatest 
concentrations of the above species 
and recommend that they are given high 
conservation priority. 

• Assessments of “climate-change-
susceptibility” complement IUCN Red 
List assessments of extinction risk and 
serve as a ‘warning fl ag’ highlighting 
the need for intensive monitoring and 

Figure 5. Areas of high concentration of warm-
water reef-building coral species assessed as 
(a) threatened and “climate-change-susceptible” 
(reds), and not threatened but “climate-change-
susceptible” (yellows). (b) Shows areas containing 
high proportions of threatened and “climate-
change-susceptible”, and not threatened and 
“climate-change-susceptible” coral species (yellows) 
(expressed as the percentage of species in these 
categories relative to the total number of species 
occurring there). High concentration areas indicate 
those with the top 10%, 5% and 2.5% of values, and 
when these were not distinguishable, the nearest 
appropriate percentages were used.

b

a
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potentially conservation action for 
affected species. 
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These corals of the Solomon Islands are healthy and none is currently threatened, yet 4 of the 5 species photographed have traits that are likely to make them susceptible 
to climate change impacts. These susceptible corals include Acropora digitifera (Near Threatened), A. gemmifera (Least Concern), A. robusta (Least Concern) and 
Pocillopora eydouxi (Near Threatened), which are more vulnerable to bleaching because their symbiont algae have low temperature tolerances, while those of the pink 
coral shown (Pocillopora verrucosa – Least Concern) may be more robust. © Emre Turak


















































































































































