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Combined stresses push nation’s 
ecosystems to ‘tipping point’ 
 
Australia’s ecosystems are at a ‘tipping point’ due to the combined stresses of 
climate change and extreme weather events, new research has found. 
 
Climate research fellow Dr Rebecca Harris from the Antarctic Climate and 
Ecosystems Cooperative Research Centre (ACE CRC) led a team of multi-
disciplinary researchers in analysing six case studies from across Australia which 
have experienced sudden and catastrophic ecosystem shifts since 2000. 
 
The study looked at how ecosystems have responded to the ongoing ‘press’ of 
climate change, superimposed by the ‘pulse’ of extreme weather events (fire, 
flood, heatwave, drought). 
 
“In the past, research has focused on mean temperature and rainfall and how 
changes to these can impact ecosystems and species distributions. Australia’s 
average temperature has increased by one degree since 1910,” Dr Harris said. 
 
“However, the combination of warming and extreme events - such as fire, 
droughts, floods and heatwaves – is pushing natural systems to the edge as 
conditions exceed those to which they are adapted. 
 
“The serious impacts of climate change are really starting to be seen now. 
 
”It is only quite recently that people are starting to realise that extreme events 
are going to drive change much more quickly than changes in the mean 
temperature. There is no safe level of warming.” 
 
Dr Harris said five of the six case studies were in undisturbed environments.  
 
“There is an expectation that pristine environments will be more resilient to 
climate change,” Dr Harris said.  
 
“However, our study proved otherwise. Even pristine places experienced sudden, 
potentially irreversible, ecosystem shifts.” 
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Australian ecosystem case studies analysed included: 
 

• Shift in ecosystem state from kelp forests to seaweed turfs following a 
single marine heatwave in 2011; 

• Destruction of Gondwanan refugia by wildfire ignited by lightning storms in 
2016; 

• Dieback of floodplain forests along the Murray River following the millennial 
drought in 2001-2009; 

• Large-scale conversion of alpine forest to shrubland due to repeated fires 
from 2003-2014; 

• Community-level boom and bust in the arid zone following extreme rainfall 
in 2011-2012; 

• Mangrove dieback across a 1000km stretch of the Gulf of Carpentaria after 
a weak monsoon in 2015-2016. 

 
“Increasingly, we can’t stand by and do nothing,” Dr Harris said. ”But intervention 
will be expensive, risky and not always successful. 
 
“However, not intervening is in effect making a decision. 
 
“We need to understand more about the mechanisms driving responses at the 
population level, so we can start to identify the traits that make species more or 
less resilient to climate change and extreme events.  
 
“Monitoring after extreme responses is also important to help identify appropriate 
management interventions.” 
 
The study, ‘Biological responses to the press and pulse of climate trends and 
extreme events’, was published in Nature Climate Change. 
 
For media enquiries/interviews contact: Dr Rebecca Harris, 0417 126 747/ 
r.m.b.harris@utas.edu.au 
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