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The richest 7% of people account for 
about half of all carbon emissions. 



For ecologists and freshwater biologists river health  
depends on a variety of  environmental variables  
including flow regime, habitat structure, biological 
conditions, energy sources, water quality and biotic 
interactions (Norris and Thoms, 1999) 

What makes a healthy river? 
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An economic view of river health 

For economists, a healthy river is one which provides 
a reliable and adequate supply of water to service the 
needs of municipalities, agriculture, industry and 
transportation,  while providing the capacity to 
assimilate pollutants and delivering valuable food and 
recreational benefits. This usually involves creating 
water storage. 



Why river health matters 



Terrestrial species decline by 
39%, as a result of agriculture, 
hunting, urban development and 
energy production 

Marine species decline by 39%, 
mostly in the tropics and the 
Southern Ocean –turtles, sharks, 
and large migratory seabirds like 
the albatross.  

Freshwater species                              
are the most threatened, declining 
by   76%, as a result of habitat 
loss,  fragmentation, pollution and 
invasive species 

Freshwater species  

Marine species  

Terrestrial species  



What is considered a healthy economy? 
•   Increase in total and per capita national 

production and income (GDP) 
•   Stable level of prices 
•   Appropriate levels of infrastructure  
•   Adequate number of jobs to keep  people in  

employment and generate enough 
government revenue 

•   Social and political stability 
And sometimes non-depleting natural resource use 



Indicators used to assess Economic Health 
International indicators 
of economic growth 
•   Levels of Employment  
•   International Exchange 

Rates 
•   Gross National Product 
•   Per capita income 
•   Consumer borrowing 
•   International 

indebtedness 
•   Interest rates 
•   Change in prices 

State of the States 
(Australia)  

•   Economic growth 
•   Retail spending 
•   Equipment 

investment 
•   Unemployment 
•   Construction work 
•   Population growth 
•   Housing finance 
•   Dwelling 

commencements 



Source: Comsec, 2015 

Economic Health in Australia, July 2015 



Comparative measures of economic growth 
Richest 
10% of 

global adult 
population 
accounts 
for 85% of 
the worlds 

wealth, 
whilst the 
bottom 
50% 

accounts 
for 1% of 

the wealth. 



Our impacts on rivers 
Water withdrawal, change in temperature,  land cover, 

deposition of pollutants, change in river structure 
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River fragmentation  

Fragmentation based on four          
equally-weighted variables:   
• Dam density 
• River fragmentation 
• Consumptive water loss 
• Flow disruption 
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Changing river temperatures 
from changes in power 
generation,  geomorphology, 
and other factors have a 
significant effect on river            

 ecology.  

Changing river temperatures 



The Amazon 

The Amazon Basin is the most biodiverse basin in the 
world, and supports about 10 million people. 105 dams 
exist in the Amazon Basin, and another 254 either 
under construction or planned. Roads, mining, logging 
and urban development are all taking their toll. 
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The Zambezi 

1.39Mn km2,                                   
the Zambezi is                              
home to                                               
30 million                             
people and                               
plays an                         
important role                                    
in economies                                      
of eight riparian countries: 
Angola, Botswana, Malawi, 
Mozambique, Namibia, 
Tanzania, Zambia and 
Zimbabwe.  
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Ganga-‐Brahmaputra	  Basin	  	  
One of 
the 
world's 
largest 
river 
systems 
at 1.6 
million 
Km2. 
Currently 
only 86 
dams 
built 

Supports more than 500 
million people in 

Bangladesh, Bhutan, 
India and Nepal  
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River sedimentation 
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When sediment 
is trapped, 
nutrient transport 
through the 
basin is 
disturbed 
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Economic performance                                    
and water resources in the Nile 

Source: Karabwite, 1999 Source:WDR 2004 

Economies highly dependent on agriculture may be 
very vulnerable economically to changes in weather 
conditions (Grey 2003), but this is not always the case 



The Kuznets Curve 
•   Suggests a relationship exists between the level of 

economic development and the level of environmental 
degradation 

•   Assumed to rise initially as development rises 
•   Levels off as the economy matures and policies are 

put in place 
•   Suggests for highly developed economies, the level of 

degradation will decline In almost all developed 
economies, problems of 
ill-defined property rights 
exist, and  resource use 

and pollution is subsidised 

Almost	  nowhere	  are	  the	  
externali6es	  	  internalised	  



•  Lack of consistent data within & between countries 
•  Data may be inaccurate, differently defined, taken from 
unrepresentative sites 

•  Theory assumes political will to take action 
•  Potential response to environmental pollution depends 
on societal preferences, technology, type of economy 

•  Impacts of poor environmental conditions are felt very 
unevenly throughout society, poor are most vulnerable 

•  Theory suggests the marginal benefit from 
environmental improvements increases as incomes 
rise. Income inequalities & multinationals prevent this 

•  Willingness to pay for environmental improvement may 
not be reflected by capacity to pay 

•  legislation and policies are not always well enforced 

If the Kuznets's curve exists,                           
why is it difficult to demonstrate? 



Effectiveness of national                                          
water resources law and policy 

Source	  U
N
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The state of integrated                                                     
water resources management plans by region 



Looking Back: Brisbane  declaration 2007  
•   Environmental Flows are Essential for Freshwater 

Ecosystem Health and Human Well-Being 
•   Freshwater ecosystems are the foundation of our 

social, cultural, and economic well-being. Healthy 
freshwater ecosystems – rivers, lakes, floodplains, 
wetlands, and estuaries – provide clean water, food, 
fibre, energy and many other benefits that support 
economies and livelihoods around the world. They 
are essential to human health and well-being. 

•   Water flowing to the sea is not wasted 
•   Need to establish institutional frameworks 
•   Integrate water quality management 
•   Climate change intensifies the urgency 



Looking forward: 
Options for action 

•   Encourage more rapid development of laws and 
policies to control impacts on river systems 

•   Standardise and improve monitoring and data 
storage 

•   Ensure adequate resources are allocated to 
enforcement 

•   Ensure green infrastructure (ecosystem services) 
are recognised and valued 

•   Develop international support schemes for low 
income countries where action is held back by lack 
of finance 

•   Build societal preferences for healthy rivers through 
awareness raising 

    (more river symposia!) 


