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1. Context – climate, development and 
the north 



How can the tropical and sub-tropical area which 
constitutes so vast a proportion of Australia be most 
effectively developed? I venture to maintain that the 
territory included in the heat-belt cannot be effectively 
developed without the introduction of labour from largely 
populated countries situated somewhere within that zone, 
and adapted, by nature, for doing open air work under a 
vertical sun. 
 
Source: Macfie (1907) 

Climate has shaped our views of the north 



 
 
“Were the siesta mid-day practice of 
most tropical countries followed, life 
might be more pleasant, but this is 
generally objected to by British 
conservatism” 
 
 
Source: Gilruth (1934) Confidential 
report on the Northern Territory of 
Australia. 

Climate and the north - early barriers to adaptation 
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Climate and the north – rainfall is highly variable 
Apart from being hot, with high humidity in the places where 

most people live, the rainfall is highly variable 



Climate and the north – cyclones 



Source: Department of Infrastructure and Regional Development, unpublished, 2014 

Social and economic factors - population 

 Rates of population growth are also high in many indigenous communities 



Social and economic factors - capital 

Regional Australia Institute 2013 
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Agriculture and development 
• 20% of Australia’s land mass 

• 26% (1m GL) of Australia’s water 

• 17 m ha potentially irrigable 

• 30% (9 m hd) of Australia’s beef herd  

• 2.5% of Australia’s irrigated area 



Importance of northern ecosystems  

• Seven of Australia’s 12 natural World Heritage Areas 

• c. $9Bn in tourism 

• Major govt initiatives to protect values e.g. ReefPlan, 
Reef Trust, Reef 2050 Long Term Sustainability Plan 



2. Climate projections 
 
• CMIP5 
• 2050 
• RCP 8.5 



Projected temperature  



Projected rainfall  



Source: BoM 

Cyclones  



3. Limits to adaptation 
Moser and Ekstrom (2003)  
 
Limits – permanent and absolute boundaries 
 
Barriers - obstacles that can be overcome with concerted 
effort, change of thinking, shifts in resource allocations  



Limits and the White Paper on Developing 
Northern Australia 

 Climate and climate change viewed as a 
barrier rather than a limit to development 

 
  While climate seen as an important 

overlay, climate adaptation not explicit in 
any of the key areas for policy in the 
Green Paper (infrastructure, land use, 
water, trade and investment, education 
and innovation, governance) 



Limits – ecosystems  
Direct effects of carbon dioxide 

• Reduced pH (7.8 – 8.1) simpler, less 
diverse coral systems 

• pH < 7.7 – coral formation ceases 
(Fabricus et al. 2011) 

• Barrier – fire management 
practices 

• Limit – tree-grass balance 
crosses a threshold 



Limits – ecosystems  
Temperature 

• ‘The evolution of the thermal threshold 
of corals has so far not been observed 
at the rate required to adapt to the 
current rate of temperature increase’ 
(Hoegh-Guldberg 2012) 

• Limits to human interventions e.g. 
assisted migration 

• Tropical rainforests with restricted 
endemism – significant losses beyond 
2oC (Williams et al 2003) 



Limits – ecosystems  
Sea level rise 

• Significant limits to adaptation in freshwater/saltwater balance in northern wetlands 
• Habitat loss tipping points (Traill et al 2010) 
 

Adaptation strategies largely limited to increasing 
resilience to current stresses 

 
 
 



Interventions to overcome natural limits  

 Sea-Quence 

 Biological and chemical buffering 

 Seagrass buffering 

 Reef restoration – assisted settlement  

 Surface films 



Limits – infrastructure  

In contrast to ecosystems, many potential adaptation 
intervention points though barriers and limits still exist 



Adapting well – building codes 



Innisfail 1918 

3500 residents, only 12 houses 
remained intact 

Approximately 75-100 deaths 

Near Innisfail 2011 

Category 5 Cyclones NQ 

One death 

Adapting well – emergency management 
and better warning systems  



Barriers to adaptation – perceived risks to large 
scale mining infrastructure  

Source: Green Paper on Developing Northern Australia (2014) 



Loechel and Hodgkinson (2014) 

Barriers – perceived risks 



Gross premium relative to 2007 

Source: Australian Government Actuary 

Average home and premium contents 2.5 times higher than in Southern Qld 

Limits – infrastructure  



Limits – agriculture  

Developing agriculture in the north is already challenging – climate, 
environment, agronomy, management, labour, supply chains, markets 



Limits – agriculture  
Extreme events 

 Limits to geographic spread of risk 
 Limits to minimising crop damage  



Limits – agriculture  
Thermal loads 
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 Fruit crops – limits to evaporative 
cooling and chemical treatment 

 Cattle  - limits to thermal loads even 
with breeding and selection 



David Crombie, chairman of the AgNorth 
group, says development in northern 
Australia, even focusing on agriculture as 
the next big growth industry, is about so 
much more than dams. 
 
“If I hear one more person from Canberra 
talking about all this water going out to sea 
to waste in the north, I think I’ll go mad.” 

Limits – agriculture  
Rainfall and water storages 

 Designing new water infrastructure needs to account for increased variability 
and declining reliability – limits to viability in areas already marginal for water 
infrastructure 

 In areas outside the wet tropics, dryland cropping is already at the margins 



Limits – agriculture  
• Investment confidence in returns on capital – agriculture a risky 

proposition in current climate 
 
• Supply chains – needs transformation to north facing markets 
  
• Reliability of markets 
 
 
 
 
 



Limits – indigenous communities  

• dedicated resources and personnel available 
  
• deliberate and adaptive engagement process 
  
• capacity building of both Indigenous and non-Indigenous participants 
  
• dedicated and neutral facilitators 
 
 
 
 
 
 
Leonard 2013 

First step is to overcome barriers: 



Limits – indigenous communities  
 Physical limits to engineering solutions to prevent inundation in the 

Torres Strait and other low-lying communities 
 Consequence of this physical limit is diminished cultural and spiritual 

connections to place that are the ultimate limits to adaptation 
(McNamara et al 2012) 



4. Conclusions  
 Development plans for northern Australia are being discussed without 

much emphasis on barriers and limits to climate adaptation, even in the 
current climate   
 

 For ecosystems highly vulnerable to climate change, physical limits to 
adaptation are becoming better understood but how we address these 
limits largely falls back to increasing resilience to existing stresses 
 

 While the physical and economic limits to adaptation in infrastructure and 
agriculture and other industries in northern Australia can be assessed, 
social cultural, institutional and political limits to adaptation are not 
receiving adequate attention – values driven, perceived as barriers  
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