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Overview

1. State of global water use;

2. Latest climate change science
– IPCC AR5, published 2014;

3. Implications globally for 
water;

4. Implications for Africa, SA;

5. Manage our future – what 
should we do, what can we 
do? 



• The 20th century was characterized by a dramatic increase in 
the worlds’ population, placing immense pressure on living 
ecosystems and their services. Freshwater ecosystems have 
been severely impacted, having experienced an incredible 
eightfold increase in worldwide water use (Glieck 1998). 



www.footprintnetwork.org





Already living on water credit we don’t have!

• Over 1b people – 15% of humanity – already live 
in extreme water shortage i.e. not enough for 
needed daily use;

• 70% of freshwater use is for agriculture;

• Increasingly, coming from aquifers – drawdown 
faster than recharge rates = unsustainable;

• Water use is growing at double population growth 
rate – in 1900, water use 600km3; by 2000, 
>4000km3, projected to >6000km3 by 2025; 

How?????



IPCC’s AR5

1. WGI: Physical 
Science;

2. WGII: IAV;

3. WGIII: Mitigation 
Options & Costs

4. Summary

Scientific literature 
has more than 
doubled since 
AR4…
.



Current Climate Change – geological timescale  changes 
within human timescales

• Levels >400 ppm last seen about 3 million years ago (before modern 
humans evolved);

• Previous such changes took “tens of millions” of years…

• 4th IPCC Assessment Report 2007 – rate, extent and impacts are all 
that are now contentious…

• IPCC 5th AR 2014  - happening much faster than 
models have predicted to date…rate and extent 
are “worst-case scenarios”…..



Ramping up!

Hottest decade ever recorded!



“..the current warm stretch is probably the planet’s warmest in 4000 years. That means 
global temperatures may already have passed a level that human civilisation has never 
experienced….”







We have never been here before…..

. 

Current 
policy 
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CC overview - AR5

• “In recent decades, CC has caused impacts on natural and human systems on all 
continents and across the oceans;

• In all regions is altering hydrological systems, affecting water resources in terms of 
quantity and quality;

• Many terrestrial, freshwater, and marine species have shifted their geographic ranges, 
seasonal activities, migration patterns, abundances, and species interactions in 
response to ongoing climate change;

• Based on many studies covering a wide range of regions and crops, negative impacts of 
climate change on crop yields have been more common than positive impacts;

• Impacts from recent climate-related extremes, such as heat waves, droughts, floods, 
cyclones, and wildfires, reveal significant vulnerability and exposure of some 
ecosystems and many human systems to current climate variability;

• Climate-related hazards exacerbate other stressors, often with negative outcomes for 
livelihoods”



What’s new? Risk assessment..
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Tacloban City, Philippines, after Super Typhoon Haiyan, Nov 2013



“Increasing 
magnitudes 
of warming 
increase the 
likelihood of 
severe, 
pervasive, 
and 
irreversible 
impacts.”



• “The Solutions Space”:  Poor planning, over-emphasizing short-term 
outcomes, or failing to sufficiently anticipate consequences can result in 
maladaptation…”

• Risk assessment must ensure that development programmes and adaptation 
strategies in one sector do not lower climate resilience in another.



Implications for FW resources

“FW-related risks of climate change increase significantly with increasing emissions:

• fraction of global population experiencing water scarcity and the fraction affected by 
major river floods increases significantly;

• projected to reduce renewable surface water and groundwater resources 
significantly in most dry subtropical regions, intensifying competition for water 
among sectors. 

• will reduce raw water quality and pose further risks to drinking water quality, due 
to interacting factors: increased temperature; increased sediment, nutrient, and 
pollutant loadings from heavy rainfall; increased concentration of pollutants,  and 
disruption of treatment facilities during floods;

• Adaptive water management techniques, including scenario planning, learning-
based approaches, and flexible and low-regret solutions, can help create resilience 
to uncertain hydrological changes and impacts due to CC”

• Are the planning professionals prepared for all this?
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Pakistan, August 2010

20,000,000 people 

affected by flooding—

further destabilizing a 

nuclear-armed country



Implications for freshwater ecosystems

Climate change a powerful stressor on terrestrial and freshwater ecosystems; 
exacerbates other impacts on biodiversity:

• biota and ecosystem processes were strongly affected by past climate 
changes at rates of climate change lower than those projected for the 21st 
century under high warming scenarios;

• high risk of abrupt and irreversible change in the composition, structure, 
and function of terrestrial and freshwater ecosystems, including wetlands;

• A large fraction of both terrestrial and freshwater species faces increased 
extinction risk, especially as climate change interacts with other stressors;

• Are the planning professionals prepared for all this?



Resource wars?

Many political analysts predicting 
catastrophic social upheaval….
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“I had 400 acres of wheat, and 

now it‟s all desert.”
Ahmed Abdullah, Syrian farmer

October 2010

The 2006 – 2010 drought turned 60% of 

Syria‟s fertile land into desert and killed 80% 

of the country‟s cattle



Refugee Camp, Dael, Syria
March, 2011

© 2010 Reuters/Khaled al-Hariri

A million people fled their 

homes and farms due to 

drought



“…the Syrian Minister of Agriculture ... 

stated publicly that economic and social 

fallout from the drought was „beyond our 

capacity as a country to deal with.‟”

Cable from the U.S. Embassy in Damascus to the State 

Department, November 8, 2008

(Only in public domain thanks to WIKILEAKS!!!!!)



UN Global Trends Report 2013:

• Highest annual figure since WW2;

• >60% due to climate related 
events;

• 86% in developing countries;

• As people lose their livelihoods
and migrate, so social conflict 
rises…



‘Southern Africa will be one of the regions hardest hit by 
water scarcity. A shortage of water will not only affect 

economic growth — there may not be enough water for 
everyone to live on.’ (UNEP 2008)
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Sites of Disputes and 
Conflicts in Africa 
Linked  to Water 

Resources

Most  disputes  over  water  
occur  in  areas  where  

supplies  are  uncertain,  or  
where  there  is  a  transition  

from  perennial  to  
ephemeral  rivers – an 

increasing trend with climate 
change….



2050 Temp increases relative to the 1961-1990 average 
(CSIR 2011)



2100 Temp increases relative to the 1961-1990 average 
(CSIR 2011)



• “Climate change impacts on South Africa are likely to be felt 
primarily via effects on water resources;

• Significant trade-offs are likely to occur between 
developmental aspirations…   … with significant social, 
economic and ecological consequences through restricting 
the range of viable national development pathways. “
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The reality and uncertainty of climate change demands an urgent transition to decentralised,
small-scale, more flexible and adaptive decision-making and infrastructure.

NO MORE LARGE DAMS!





• Enough raw solar energy reaches the Earth in one hour to equal all of the energy used 
by the entire world in a full year.

Cost of carbon-based energy continues to increase, cost of solar has declined by an 
average of 20% per year since 2010….

NB:  Solar (renewables) is(are) a technology, not a fuel (finite, polluting resource)!!!



SA rated most suitable country worldwide for solar energy potential!



Another fossil fuel - why risk damaging our most precious 
resource???

Frack Off!







Thanks!

What do you want the Vubu
catchment to look like in future?


