
But there is hope
Despite these problems, 
there is cause for hope. 
As a society interested in 
conserving our biodiversity 
and biological resources, we 
are increasingly empowered 
to better understand and 
conserve natural systems. The 
recent burgeoning of advanced 
technologies will provide 
a solid basis for proactive 
management of biodiversity.

It’s with this spirit that 
we dedicate this edition 
of Biodiversity Brief to 
highlighting technological 
advances that increase our 
rate of discovery of biodiversity 
and ecosystem processes. 
We will endeavour to bring a 
synthesis of the exciting work 
being undertaken by our group 
and collaborators to better 
appreciate our natural assets 
and processes, and improve 
their outlook for the future.

What’s most concerning is 
that we have a very poor 
understanding of the other 
species inhabiting our planet 
and we still don’t know how 
many species there are.

By 2100, one in ten 
species could be 
extinct due to climate 
change, according to 
recent research at the 
University of Exeter.1

Our current estimates range 
between 8 and 12 million, and 
we have only put names to  
10-15% of these.

This is a revolutionary 
time for biodiversity 
on earth, a time to 
consider great threats 
and opportunities.

We live in a period where 
the rate of technological 
development and discovery 
is the greatest in human 
history. Massive leaps in 
our understanding of the 
fundamental structure and 
patterns of life and their 
interactions have been made 
possible by advances in 
computing, communications 
technologies, remote sensing, 
and of course genomics.

Yet at the same time, we are 
in the midst of the greatest 
biodiversity crisis the world 
has ever seen. The rate of 
species extinction today (the 
anthropocene) is the highest 
in the history of the earth, and 
has been labelled the sixth 
mass extinction.

Informing biodiversity 
decision-making, policy 
and management
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Mediterranean biomes, like this hilltop heath vegetation from the Flinders Ranges, are predicted to be most at risk from rapid climate change. (photo: Greg Guerin)

For biodiversity, 
a changing 
climate represents 
a challenge. Species 
generally have one of 
three options: 
adapt,migrate or die!

The new genomics and 
modelling technologies
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1. Maclean IMD, Wilson RJ (2011). Recent 
ecological responses to climate change support 
predictions of high extinction risk. Proceedings 
of the National Academy of Sciences 108: 
12337–12342. doi: 10.1073/pnas.1017352108
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WORLD PRIORITIES IN 

2011

DOLLARS TO 
SAVE ALL 
THREATENED 
SPECIES 
$81 billion3

DOLLARS 
EXPECTED 
TO BE PAID 
AS BANKERS’ 
BONUSES 
$156 billion2
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Welcome to the Biodiversity Brief, a quarterly 
publication that focuses on key issues in 
biodiversity science and their solutions. This 
edition focuses on biodiversity adaptation to 
climate change.

The Biodiversity 
Brief tries to balance 
the identification of 
environmental problems 
with positive messages 
about what can be done.

A great way to depict the 
relative investments made 
into different priorities is 
presented in the infographic by 
Information Is Beautiful, the 
‘Billion Dollar-o-Gram’, which 
indicates spending priorities 
during 2010 by the size of 
rectangles. Under these 
estimates, the cost of saving 
the Amazon ($21 billion), is 
somewhere between spending 
in the US on yoga ($18 billion) 
and gift cards ($29 billion).

Calling citizen scientists
The Transects for Environmental Monitoring and Decision 
Making (TREND) team has developed a new citizen science 
app for iPhones and Android devices, which allows users 
to submit sightings of environmentally sensitive plants and 
animals, particularly along the Heysen trail.

This information will help researchers understand how 
communities are responding to changing conditions, and 
help inform their management. The app also uses newly 
developed image processing technology to convert user-
captured images to 3D landscape models.

Want to get involved? Visit www.trendsa.org.au 

Download the app:

One of the main reasons for 
establishing this publication 
is that, as research scientists, 
we are keenly aware that good 
evidence-based solutions 
exist to a range of ecosystem 
problems. However, the 
rollout of these solutions is 
often hindered by a negative 
message around biodiversity 
or a broader feeling of 
disempowerment. Biodiversity 
should be something we 
celebrate, value and conserve 
for all the benefits it provides. 

A key issue with biodiversity 
is the notion of ‘value’. A 
recent study has estimated 
that the total cost to save 
all threatened species is 
close to $5 billion. However, 
if we really want to properly 
conserve all terrestrial 
biodiversity, this would cost 
closer to $75 billion per year. 
This figure seems very high, 
until you compare it with what 
else we spend our money on. 

So why is there so little 
apparent concern and action? 
According to Patrick O’Keefe, 
the reasons are many, 
including perceived risks of 
change, ideological worldviews 
that tend to preclude 
environmental attitudes and 
behaviours, and uncertainty 
about possible solutions.

The psychology of 
conservation is clearly a 
key issue, but increasing 
awareness and keeping 
messages solution-based 
appear to be critical features 
of successful biodiversity 
campaigns.

The Biodiversity Brief is 
brought to you by Andrew 
Lowe and his team. Andrew 
is Professor of Plant 
Conservation Biology and 
Director of the Australian 
Centre for Evolutionary 

Biology and Biodiversity, part 
of the Environment Institute 
at the University of Adelaide. 
He is also Head of Science 
for the South Australian 
Department of Environment, 
Water and Natural Resources, 
and Associate Science 
Director of the Terrestrial 
Ecosystem Research Network. 
The articles here describe 
a range of work including 
some undertaken by these 
organisations, however 
the views expressed in this 
publication do not necessarily 
reflect the views of those 
organisations. Thanks to the 
following for contributions to 
this edition: Alison Jobling, 
Stefan Caddy-Retalic and  
Matt Christmas.

2. www.digitaljournal.com/article/316448 
3. www.guardian.co.uk/environment/2012/oct/11/cost-save-threatened-species

The Brief in brief

http://www.informationisbeautiful.net/visualizations/the-billion-dollar-gram
www.trendsa.org.au
http://www.sciencemag.org/content/early/2012/10/10/science.1229803.abstract
http://www.sciencemag.org/content/early/2012/10/10/science.1229803.abstract
http://offcorporatecoast.com/2012/11/19/climate-change-awareness-and-action-bridging-the-gap/
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Climate change is an issue that we usually 
talk about as if it’s in the future, but with an 
average temperature increase of 0.8°C over 
the past century, climate change is already 
having an impact.

and tools required to manage 
our conservation estate in a 
changing climate. 

TREND is helping to 
equip researchers, 
managers and decision 
makers to manage our 
conservation estate in a 
changing climate.

Vegetation plots located 
in conservation parks first 
established in 1986 were 
recently re-surveyed. These 
data4 indicate that over the last 
25 years species composition 
has changed significantly. 
These changes included 
some species increasing in 
abundance (18 species, mostly 
annual herbs), and some 
declining in abundance (seven 
species of perennial herbs 
and a shrub). While these 
data suggest an ecosystem 
level response to global 
warming, future monitoring of 
the TREND plots will help to 
resolve uncertainties over the 
impact of climatic shifts on 
regional vegetation.

Combining information from 
species distribution modelling5 
and genetic analysis6 has 
helped identify biodiversity 
hotspots and refugia – areas 
that remain stable (in terms 
of species composition) 
during climatic changes (both 
past and future) – across 
the Flinders ranges. New 
analysis, in conjunction with 
BioPlatforms Australia and 
the Beijing Genome Institute, 
is examining changes in soil 
biota using metagenomics 
and plant gene expression 
and adaptative shifts using 
transcriptomics. 

Ecosystem sensitivity 
analyses7 have also identified 
that the higher altitude, 
cooler-adapted ecosystems of 
the Mount Lofty and Flinders 
Ranges, and the warm-

Plots of the terrestrial ecosystem TREND transect established along the Mt 
Lofty and Flinders Ranges (purple circles). The region has a very strong climatic 
gradient (temperature indicated as colours, rainfall indicated as isobars) allowing 
space as a proxy for time analysis of ecosystem turnover due to climate change. 
The transect also traverses the most popular walking trail in South Australia,  
the Heysen trail. See the nearby story, Calling citizen scientists.

4. Guerin GR, Lowe AJ (2012) Systematic monitoring of heathy woodlands in a Mediterranean climate –  
a practical assessment of methods. Environmental Monitoring and Assessment. Published online.  
http://dx.doi.org/10.1007/s10661-012-2842-3 5. Guerin GR, Lowe AJ (2013) Distribution modelling of 
multiple plant species occurring along the Adelaide Geosyncline, South Australia, highlights refugia 
and vulnerable landscapes. Austral Ecology. In Press 6. McCallum KP, Guerin GR, Breed MF, Lowe 
AJ (2013) Combining population genetics, species distribution modelling and field assessments to 
understand a species’ vulnerability to climate change. Austral Ecology. In Press. 7. Guerin GR, Biffi n E, 
Lowe AJ (2013) Species and phylogenetic turnover analysis of vegetation communities identify critical 
climate tipping points and sensitive and resilient regions and taxonomic groupings. Ecography. In Press.

Cate Blanchett with TREND Director, Andy Lowe in October 2011.

adapted ecosystems of the 
mid and northern parts of 
South Australia are likely to be 
relatively resilient to up to a 
2°C temperature increase.

By contrast, the most sensitive 
ecosystems are likely to be 
those on the lower slopes 
of the State’s ranges, which 
are poorly represented in 
the conservation estate and 
under continual pressure from 
clearance for agriculture and 
housing and weed invasions.

For more information and 
updates on TREND, visit 
www.trendsa.org.au

The Transects for 
Environmental Decision 
Making (TREND) program 
was initiated specifically to 
monitor the impacts of climate 
change on ecosystems and 
to recommend adaptation 
strategies to protect 
vulnerable species. TREND 
includes monitoring activities 
in natural wilderness 
areas, conservation parks, 
agricultural regions and 
population centres, from 
Mount Lofty to the Flinders 
Ranges and across to  
Eyre Peninsula. 

Based at the University of 
Adelaide, the project partners 
with leading researchers and 
policy makers from the South 
Australian Research and 
Development Institute and 
Department of Environment, 
Water and Natural Resources, 
and the Terrestrial 
Ecosystems Research 
Network (TERN).

Information and data from 
TREND is helping to equip 
South Australian researchers, 
managers and decision 
makers with the information 

Following the TREND

http://www.bioplatforms.com.au/
http://www.genomics.cn/en/index
http://www.trendsa.org.au
http://www.trendsa.org.au
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Migration
The migration of species 
across the landscape in 
response to climate change 
has been predicted and 
observed now for a large 
number of species15.

As seen in this issue’s 
Biodiversity Brief Infographic, 
Australia’s ground-dwelling 
Southern Scrub-robin 
is predicted to migrate 
southwards into landscapes 
cleared for agriculture16. 

Recent studies13 found that 
leaves of the Narrow-leaved 
Hop Bush have narrowed by 
40% over the last 40 years. 
This is the first time that 
a change in an adaptive 
feature in plants has been 
linked to climate change, 
and is potentially good news 
demonstrating real-time 
adaptation.

If species are unable 
to migrate or adapt to 
conditions affected by 
climate change then the 
inevitable outcome is 
extinction.

Flowering time is another 
characteristic that appears to 
be sensitive to climate change. 
For example, the Donkey 
Orchid is now flowering 16 
days earlier than it did a 
century ago14.

Without a forward-looking 
approach to future habitat 
needs, this bird is likely to be 
stuck between a rock and a 
hard place!

Extinction
If adaptation and migration 
options are not available, then 
populations, species or even 
communities can die off. 

The impact of climate change 
on the Great Barrier Reef has 
been recently highlighted17. 
But some of the largest die-
backs witnessed in recent 
years have been in trees, 
particularly large specimens18, 
due to pests and diseases 
sweeping through forest 
populations.

Notable examples include 
insect attacks of eucalypts in 
Australia, conifers in Canada 
and the fungal infection of 
ash trees in Europe. Although 
sometimes difficult to directly 
attribute to climate change, 
some of these tree die-back 
events are due to a change 
in the range or reproductive 
behaviour of pests and 
diseases that are caused by a 
warming climate.

The establishment of 
biodiversity corridors will 
undoubtedly help species 
negotiate unfavorable 
landscapes by opening up 
migration pathways. The 
increased habitat areas 
available through corridor 
establishment also promote 
adaptation (read more on  
page 6).

8. Petit RJ, Brewer S, Bordacs S, Burg K, Cheddadi R, Coart E, Cottrell J, Csaikl U, Fineschi S, 
Goicoechea P, Jensen JS, König A, Lowe AJ, Madsen SF, Matyas G, Oledska I, Popescu F, Slade D, 
Van Dam B, de Beaulieu J-L, Kremer A (2002) Identifi cation of refugia and post-glacial colonisation 
routes of European white oaks based on chloroplast DNA and fossil pollen evidence. Forest Ecology 
and Management (Special Issue) 156: 49-74. 9. Byrne M (2008) Evidence for multiple refugia at different 
time scales during Pleistocene climatic oscillations in southern Australia inferred from phylogeography. 
Quaternary Science Reviews 27:2576-2585. 10. Rosenzweig C, Karoly D, Vicarelli M, Neofotis P, Wu Q, 
Casassa G, Menzel A, Root TL, Estrella N, Seguin B (2008) Attributing physical and biological impacts to 
anthropogenic climate change. Nature 453: 353-357. 11. Hoffmann AA, Sgro CM (2011) Climate change 
and evolutionary adaptation. Nature 470: 479-485. 12. Gardner JL,Heinsohn R. Joseph L (2009) Shifting 
latitudinal clines in avian body size correlate with global warming in Australian passerines. Proceedings 
of the Royal Society Biological Sciences 276: 3845–3852. (doi:10.1098/rspb.2009.1011). Umina PA, 
Weeks AR. Kearney MR, McKechnie SW, Hoffmann AA (2005) A rapid shift in a classic clinal pattern 
in Drosophila reflecting climate change. Science 308: 691–693. (doi:10.1126/science.1109523). 13. 
Guerin GR, Lowe AJ (2013) Leaf morphology shift: new data and analysis support climate link. Biology 
Letters. Published online 31st October, doi: 10.1098/rsbl.2012.0860. Guerin GR, Wen HX, Lowe AJ 
(2012) Leaf morphology shift in response to climate change. Biology Letters. Published online 4th July, 
doi: 10.1098/rsbl.2012.0458 14. MacGillivray F, Hudson I, Lowe AJ (2009) Herbarium collections and 
photographic images: Alternative data sources for phonological research. In: Phenological Research: 
Methods for environmental and climate change analysis (Eds. Keatley MR, Hudson I). Chapter 19. pp 
425-461. Springer. 15. Breed GA, Crone EE, Stichter S (2012) Climate-driven changes in northeastern 
US butterfly communities. Nature Climate Change. August 19. www.nature.com/scitable/blog/green-
science/butterflies 16. Scoble J (2012) No place to go and nowhere to be? Characterising demography 
of the southern scrubrobin (Drymodes brunneopygia) using molecular and modelling tools for 
conservation. PhD Thesis, University of Adelaide. 17. De’atha G, Fabriciusa KE, Sweatmana H, Puotinenb 
M. 2012. The 27–year decline of coral cover on the Great Barrier Reef and its causes. Proceedings of the 
National Academy of Sciences USA. Online doi/10.1073/pnas.1208909109. www.scienceinpublic.com.au/
marine/mediarelease 18. Lindenmayer DB, Laurance WF, Franklin JF (2012) Global Decline in Large Old 
Trees. Science 338: 1305-1306.

Donkey Orchids are flowering 16 days earlier than they did 100 years ago.

A changing climate 
is nothing new, and 
species have coped 
with periods of rapid 
climatic change very 
well in the past, but 
how are they coping 
now and into the 
future?

Over the last two million 
years, fossil and molecular 
investigations have shown 
that species have either 
migrated8, or adapted9 during 
ice age oscillations and 
associated climate shifts. 
However, the current period 
of anthropogenically-forced 
climate change is bringing 
about a change in global 
environmental conditions 
faster than at any period in 
history. Such a wide-scale 
change in conditions is already 
having a massive influence 
on species’ distributions, 
leading to range-shifts and 
extinctions10. Add to this the 
problem of widespread habitat 
fragmentation brought about 
by human activities such as 
farming and urbanisation, 
which is reducing the ability 
of species to migrate across 
the landscape11 and you have 
a cocktail of threats. If species 
are unable to migrate or adapt 
to these changed conditions 
then the inevitable outcome is 
extinction.

Adaptation
Genetic adaptation (hard–
wired inherited variation) 
and phenotypic variation 
allow species to adapt to 
new conditions. Adaptive and 
phenological (developmental 
timing) changes have been 
recorded12 for a range of 
plants and animals, and as 
the pace of climate change 
increases we are likely to see 
broader changes in the future.

The shape of leaves is a very 
important characteristic 
that helps plants cope with 
different climates. Thinner 
leaves help plants cope with 
heat stress and water loss. 

Adapt, migrate or die

http://www.nature.com/scitable/blog/green-science/butterflies%20
http://www.nature.com/scitable/blog/green-science/butterflies%20
http://theconversation.edu.au/climate-change-linked-to-narrowing-leaves-8076
http://www.cru.uea.ac.uk/cru/info/iccuk/
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Under future climate scenarios, Australia can 
expect wetter wet seasons, drier dry seasons 
in the north, less winter rain in the south, 
and increased mean temperatures across the 
continent, with increased variability bringing more 
frequent, more extreme storms and droughts.

overview to the science of 
climate change.

Species responses
Before taking action, it is 
necessary to be able to predict 
how a given species might 
respond to climate change. 
Some of these responses 
involve species distributions 
or physiology, while others 
involve changes to the timing 
of biological events such as 
breeding or flowering.

Species distribution 
modelling
The future distribution of 
species under various climate 
change scenarios can be 
predicted using information 
such as current distribution, 
barriers to dispersal (e.g. 
oceans), and down-scaled 
climate projections.

Habitat refugia
Refugia are landscape regions 
that are naturally buffered 
from extreme climate change 

and variation, such as 
protected valleys or forests 
with an extensive shade 
canopy. Managing these areas 
is a conservation priority.

Corridors
Habitat fragmentation is a 
major threat to terrestrial 
biodiversity, and biodiversity 
corridors can be one 
mechanism to increase habitat 
areas by linking up remnant 
vegetation patches. Such 
corridors are also particularly 
useful when they span climate 
regions, which allow species 
to track favorable climatic 
zones as the climate changes.

Eight short documents 
covering different 
strategies for dealing 
with climate change 
have been developed.

Assisted migration
Another strategy for helping 
threatened species to  
track a changing climate is 
assisted migration, whereby 

individual plants or animals 
are removed from a location 
that has become unsuitable, 
and relocated to a more 
suitable site.

Genetic translocation
This strategy involves 
introducing individuals from 
other populations into a 
population that is under threat 
in order to promote resilience 
in threatened populations or 
restoration programs19.

Fire and climate change
The frequency and severity of 
fires is expected to increase as 
the climate changes, although 
the interaction of the factors 
affecting the fire regimes 
makes prediction complex. 
While Australian species 
are adapted to recurrent 
fire, different species are 
vulnerable to changes in 
either the frequency or the 
severity of fires.

19. Sgrò CM, Lowe AJ, Hoffmann AA (2011) Building evolutionary resilience for conserving biodiversity 
under climate change. Evolutionary Applications 4: 326–337. doi: 10.1111/j.1752-4571.2010.00157.x Breed 
MF, Stead M, Ottewell K, Gardner MG, Lowe AJ. Which provenance and where?: seed sourcing strategies 
for revegetation in a changing environment. Conservation Genetics. doi: 10.1007/s10592-012-0425-z
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The Australian body tasked 
with research into climate 
change and adaptation 
strategies (i.e. how we cope 
with these expected impacts) 
across a range of domains 
(Emergency Management, 
Health, Marine Biodiversity, 
Primary Industries, 
Settlements & Infrastructure 
Social & Economic, Terrestrial 
Biodiversity, and Water & 
Freshwater Biodiversity) is 
NCCARF (National Climate 
Change Adaptation Research 
Facility).

Within the Terrestrial 
Biodiversity Network, eight 
short documents covering 
different strategies for dealing 
with climate change have  
been developed.

The science of climate change
The Australian Academy of 
Science has produced a simple 
and informative question-and-
answer style presentation, 
which provides a general 

For more 
information  
visit nccarf.edu.au 
and download the 
documents.

Coping with climate change

http://www.nccarf.edu.au/
http://nccarf.jcu.edu.au/terrestrialbiodiversity/images/information/nccarf_tb_information%2520sheet_species_responses.pdf
http://www.nccarf.jcu.edu.au/terrestrialbiodiversity/documents/modelling_infosheet_final.pdf
http://www.nccarf.jcu.edu.au/terrestrialbiodiversity/documents/modelling_infosheet_final.pdf
http://www.nccarf.jcu.edu.au/terrestrialbiodiversity/documents/information_sheet_4_refugia.pdf
http://www.nccarf.jcu.edu.au/terrestrialbiodiversity/documents/Corridor_FINAL.pdf
http://www.environment.gov.au/biodiversity/wildlife-corridors/index.html%20
http://nccarf.jcu.edu.au/terrestrialbiodiversity/download/information_sheet_2_assisted_migration.pdf
http://www.nccarf.jcu.edu.au/terrestrialbiodiversity/documents/final_genetic_translocation.pdf
http://www.nccarf.jcu.edu.au/terrestrialbiodiversity/documents/information_sheet_6_fire_final.pdf
http://www.nccarf.edu.au
http://nccarf.jcu.edu.au/terrestrialbiodiversity/
http://nccarf.jcu.edu.au/terrestrialbiodiversity/
http://nccarf.jcu.edu.au/terrestrialbiodiversity/index.php/236-the-science-of-climate-change-questions-and-answers.html
http://www.nccarf.edu.au
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Under programs like the Terrestrial Ecosystem 
Research Network (TERN) and TREND (see page 3), 
baseline monitoring is assessing the impacts of  
climate change on ecosystems.

Particularly cutting-edge 
is the Australian Ecological 
Knowledge and Observation 
System (ÆKOS), which 
brings together previously 
difficult-to-access ecological 
plot-based data in a globally 
leading semantic data system 
that allows data collected 
using different methodologies 
to be combined, visualised 
and analysed. A new initiative 
is also working to generate 
a single portal (see adjacent 
figure) that will allow access to 
different data types in a single 
system. Data types include; 
genomics (from TREND), 
ecological communities 
(ÆKOS), soils (CSIRO), 
biodiversity (Atlas for Living 
Australia) and remote sensed 
(AusCover, part of TERN).

Prediction of species 
distributions
Models that link habitat 
suitability with demographic 
processes offer tremendous 
potential to improve our ability 
to predict the distribution of 
species under future climate 
change scenarios.

Current techniques that only 
employ habitat suitability 
modelling may present an 
incomplete picture of the 
way species distributions are 
likely to change due to an 
overestimation of dispersal 
ability and underestimation of 
persistence. New work that 
combines these two modelling 
paradigms has been recently 
published20 and will improve 
our ability to manage the 
changing nature of species.

20. Fordham DA, Akçakaya HR, Araújo MB, Elith J, Keith DA, Pearson R, Auld TD, Mellin C, Morgan 
JW, Regan TJ, Tozer M, Watts MJ, White M, Wintle BA, Yates C, Brook BW (2012) Plant extinction risk 
under climate change: are forecast range shifts alone a good indicator of species vulnerability to global 
warming? Global Change Biology 18: 1357–1371.

These programs aim to collate 
existing and collect new 
data that will assist policy-
makers and land managers 
to incorporate the actual 
and predicted impacts of 
environmental change into 
their planning. Importantly for 
the uptake and impacts of the 
research, this is an ongoing 
dialogue between scientists 
and policy-makers at all 
stages within the research  
life cycle.

This initiative gives project 
sponsors confidence that 
research is timely, clearly 
connected to policies, and 
will support robust evidence-
based decision making. 
TERN and TREND work is 
being conducted with policy-
makers and NRM planners 
to help translate research 
information into strategies, 
practical action and on-ground 
activity to support large-scale 
biodiversity corridor initiatives 
(e.g. Atherton to Alps, 
NatureLinks, Gondwana link, 
Ecolink and Habitat 141).

A range of Australian 
ecosystem data 
(remote-sensed, flux 
tower and plot-based 
data) can be accessed  
in one place for the  
first time.

Accessing ecosystem data 
has been problematic and 
ad hoc in the past, an issue 
that TERN was established 
to help resolve. Through its 
specifically designed portals 
and information collation 
through a central entry 
metadata portal, a range of 
Australian ecosystem data 
(remote-sensed, flux tower 
and plot-based data) can be 
accessed in one place for the 
first time.

Science, policy, action!

http://www.aekos.org.au/
http://www.ala.org.au/
http://www.ala.org.au/
http://www.auscover.org.au/
http://www.environment.gov.au/biodiversity/wildlife-corridors/index.html
http://www.environment.gov.au/biodiversity/wildlife-corridors/index.html
http://www.environment.gov.au/biodiversity/wildlife-corridors/index.html
http://tern.org.au/TERN-Data-Discovery-Portal-pg17727.html


Recent research has 
postulated that the 
Mayan civilisation 
collapsed primarily due 
to its inability to deal 
with a fast-changing 
climate.

to supply a high population 
density during periods of a 
rapidly changing climate, 
mostly associated with 
changing rainfall patterns and 
drought. These include Angkor 
Wat, stronghold of the Khmer; 
the Nazca in Peru; the Anasazi 
in the American south-west; 
the Sumerians in southern 
Iraq; the Harappan civilisation 
in the Indus valley; and the 
oldest known civilisation, the 
Akkadians of Mesopotamia.

Parts of our current global 
civilisation are also extremely 
vulnerable to the impacts 
of anthropogenically-
forced climate change. The 
Worldwatch Institute State 
of the World 2007: Our Urban 
Future report suggests that 

If you’ve enjoyed these articles check 
out the Biodiversity Revolution blog!  
biodiversityrevolution.com.au

Stage 1: ‘It doesn’t exist’

Stage 2: ‘Okay maybe it does 
exist, but it’s just part of the 
natural cycle of the earth.’

Stage 3: ‘Okay, humans may 
be causing climate change, 
but the impacts are too minor 
and distant to be concerned. 
It’ll just be a few dead frogs.’

Stage 4: ‘Ah – we’re all going 
to die and there is nothing we 
can do about it’.

Stage 5: ‘Ok so we have a 
problem, now maybe we can 
get on and make some money 
out of it.’

The cost of climate change 
impacts (e.g. extreme weather 
events) are significant and 
becoming more so. Maybe 
this is actually an opportunity 
to develop new industries 
around climate mitigation and 
adaptation. This was the topic 
of an interesting discussion 
following a presentation given 
by Chris Rapley, Professor of 
Climate Science at University 
College London, and Barry 
Brook, Professor and Director 
of Climate Change Research 
University of Adelaide (check 
out his blog) during a public 
forum on Beyond the Carbon 
Tax: Science, risk and reality 
hosted by the Committee for 
Economic Development of 
Australia, Adelaide,  
November 2012.
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The five 
stages 
of climate 
change denial

at least 21 of the 33 cities 
predicted to have 8 million 
inhabitants by 2015 are 
coastal, and likely to be highly 
vulnerable to rising sea levels.

In addition, climate change 
brings other threats, such as 
desertification of croplands, 
soil loss due to deforestation, 
and increasing salinisation of 
groundwater, which are likely 
to put other major civilisation 
centres under pressure.

Whilst some adaptation is 
possible, mitigation of climate 
change impacts – through 
a reduction in greenhouse 
gas emissions – is the only 
effective long-term strategy.

If you would like to receive further 
newsletters electronically please contact 
alison.jobling@adelaide.edu.au

The Mayan population rapidly 
expanded and spread during 
a period of anomalously 
high rainfall, but the 
society balkanised during a 
subsequent drier period, and 
collapsed entirely following an 
extended drought.

A number of other civilisations 
around the world are thought 
to have collapsed due to an 
inadequacy of infrastructure 
and agricultural systems 

The end of civilisation?
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