
Climate change adaptation, risk management and education to meet needs in rangelands 

D.L. Lloyd, D.A. George, J.F. Clewett

We adhere to the following principles:

 The science of climate change is well developed and understood, yet still evolving. This has 
allowed scientists at the same time to make definitive statements supported by scientific 
evidence. Their three pre-eminent claims are: 

 Warming trends are supported by data sets locally, nationally, and internationally. This 
is not part of a short-term cycle, but a trend (IPCC 2013);

 The trending increase in temperature is caused by increasing greenhouse gases (GHG) 
[carbon dioxide, methane, nitrous oxide, ozone, water vapor] concentrations in the 
atmosphere during the past 150 years (IPCC 2013);

 Atmospheric chemistry, climate and GHG breakdown rates are interrelated and lagged, 
thereby leading to an increasing temperature momentum in our climate system; and 
even if GHG emissions are reduced or cut immediately, the warming trend will prevail 
for the foreseeable future (IPCC 2014a,b)

 The best graziers manage current seasonal climate variability, defined by within season 
variability and short-term season to following season variability reasonably well, and apply best 
management practices to minimise risks in sustaining production. Those same graziers are on 
the whole considerate of climate change, but evidence is not obvious there is overwhelming 
support to build the will or the skill, in concert with the time-frame in which to apply well 
considered best management practices to adapt to or mitigate against climate change - that 
properly integrates the financial cost, the expectation of reliability of production, and the 
impacts on vulnerable natural resources (Lloyd et al. 2008; George et al. 2016; Lloyd and George
2016; Selby 2007).  Mitigating against and adapting to the complexity of climate change in 
primary industries is not easy as long-term management decision making is, without assistance, 
beyond the scope of most, owing to, but not exclusive to: a pressing need to manage for the 
immediate and not the future; financial constraints; and, a need for leadership and support.

 Because climate variability already creates a major challenge for agriculture in Australia, and 
since climate change ratchets up even more risky climate variability, creating extremes, 
adaptation to and mitigation against climate change is essential and not optional. An example of
transformative adaptation in other agricultural enterprises already exists. Processes must 
include strategic planning, risk management, and education and extension, at both the farm and
national level (IPCC 2014a,b). There must be authentic consultation processes and concurrences 
of action involving farm managers, scientists, government and industry, in establishing ways 
forward.

 An endorsed method (George et al. 2007a), and accredited climate education approach (George 
et al. 2007b) involves:

 Surveying climate and enterprise data (including natural resources);
 Analysing climate risk and opportunities; and
 Developing climate risk management strategies.



 Governments should be urged to identify that any barriers or inability to adopt best climate 
change mitigation and adaptation practices, will come at a cost to agricultural production, to 
current satisfactory socio-economic standards, and to the environment. As a consequence, this 
requires a positive and immediate response with urgent investment in education and extension 
processes as standard components of the relief packages that are provided. Business as usual, or
‘no action,’ or maladaptation are contrary to the best interests of Australian agriculture and 
natural resources (Garnaut 2008, 2011). 
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