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What is the role of water in the biosphere? 

“This is a crucial century. The 

Earth has existed for 45 million 

centuries. But this is the first 

when one species, ours, can 

determine for good or ill – the 

future of the entire biosphere”  
Professor Sir Martin Rees – 2010 BBC 

Reith Lectures 



1.4 billion km3   

Total water 

35 million km3  

Fresh water 

105 thousand km3 

Accessible  

 

How much water is there? 

 
 

Global water security – Is it achievable? What are the 
consequences of failure? 
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97.5 % sea water 

What percentage of the world’s 

water can we drink? 
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How many people in the world are without access to 

drinking water? 













World  

809 mm = 110,000 km3/yr 

43,000 km3/yr 
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19,200 km3/yr 

678 mm 

4,000 km3/yr 

586 mm 

900 km3/yr 

540 mm 

6,500 km3/yr 

827 mm 

12,400 km3/yr 

The planet’s renewable water resources  

Rainfall - mm/yr 

River  flows – km3 /yr 











 
 

Behavioural Change – The role of virtual water 
 







1 beef burger 

























The water, energy and food security nexus means that the 

three sectors — water security, energy security and food 

security — are inextricably linked and that actions in one area 

more often than not have impacts in one or both of the others. 

These linkages have always been present, but as the world 

population hurtles towards 8 billion with increasing demands 

for basic services and growing desires for higher living 

standards, the need for more conscious stewardship of the 

vital resources required to achieve those services and desires 

has become both more obvious and urgent. 
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Overview 

• Why is this of interest? 

• How significant are 

GHG emissions 

from water use? 

• Energy usage is 

currently under 

recognised. 

Energy for water for food 













Groundwater management in an arid 

environment 
In arid and semi-arid regions groundwater is often the only natural 

resource for water supply. Therefore, stakeholders face great 

challenges in managing this resource in a responsible way. 

 

The problem is further amplified by population growth, increase in 

agricultural, industrial and municipal water consumption, and the 

threat of climate change. 

 

Therefore, an optimal use and management of the scarce groundwater 

resources is imperative. A precondition for this is a sound 

understanding of the particularities of the hydrogeology of arid and 

semi-arid regions as well as a proper knowledge of the water 

budget, water resources in storage, and water quality. 



Case studies 

Integrated Groundwater 

Management in the 

Kingdom of Saudi 

Arabia 

(Mohammed Al-Saud, et al, 

International Journal of 

Water Resources and Arid 

Environments Vol1 Issue 1: 

65-70, 2011) 



• Saudi Arabia currently relies on relies on three types of water 
resources – renewable water resources, non-renewable groundwater 
resources and desalinated seawater. 

 

• Groundwater Recharge: For groundwater resources management, the 
rate of aquifer replenishment due to groundwater recharge is one of the 
most important factors and unfortunately also one of the most difficult to 
derive with sufficient accuracy. 

 

• Large-Scale Groundwater Modelling and Smart Groundwater 
Mining: In-depth understanding of the water balance, hydrochemical 
evolution and the fundamental characteristics of large, regional aquifer 
system covering thousands of square kilometres. 

 

 

Case study 1 



AMEC Aquifer Storage and Recovery 

(ASR) Project in Qatar 

• ASR is a process where water is added to 

aquifers via injection wells or surface water 

storages, and then extracted when 

required. 

 

Project specifics: 

• ASR as a way of preventing salt water 

incursion from coastal areas; 

• as a way of recharging ground waters 

during infrequent periodic precipitation 

events; 

• and also the use of treated wastewaters 

to allow this recharge to occur. 

 

Case study 2 



AQUIFER STORAGE RECOVERY 





 

All land has beneath the 
surface one or more 
water tables which can 
be separated by 
aquacludes. 

 

The water tables constitute 
aquifers and act as 
reservoirs from which 
water may be withdrawn. 
Aquifers are replenished 
naturally through rainfall, 
but can also be recharged 
by ASR methods that 
inject water beneath the 
surface through wells or 
percolation beds. 

 

 

 



 

Numerous North American communities practise 
ASR: 

 

 

 This process involves injecting water into aquifers 
during the winter, when supply is higher and 
demand is lower, and withdrawing it in the 
summer. This could be both recycled ‘greywater’ 
(water from sources such as laundry and showers) 
and ‘blackwater’ (the contaminated wastewater 
that passes down toilets). 





Summary 
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