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2006) 

 

On the other hand, an increasing number of people is also expected to live in flood prone areas, 

especially in urban conglomerations. These areas are located in river valleys, deltas and coastal zones. 

Floods in these areas are caused by different regions; they may be caused by excessive rainfall (urban 

flood generation), extreme river discharges (flooding caused by the surrounding area) - either by 

excessive rainfall or snowmelt - or by storm surges at near the sea. 

 

 

IMPACT OF POPULATION AND POPULATION GROWTH ON WATER NEEDS AND 

VULNERABILITY 

General 

In this paper three categories of countries as indicated below have been identified, based on 

classifications as prepared by the leading international organisations (UN Population Reference 

Bureau 2005, The World Bank, 2005, and UNCTAD, 2005). Based on their considerations the three 

categories are (Figure 5): 

− Developed countries: Most of the countries in Western and Central Europe, North America and 

some countries in Central and South America, the larger countries in Oceania and some countries 

in Asia. 

− Emerging countries: Most of the Eastern European countries (including Russia), most of the 

countries in Central and South America, most of the countries in Asia (including China, India and 

Indonesia), and several countries in Africa. 

− Least developed countries: Most of the countries in Africa, several countries in Asia, one country 

in Central America and most of the smaller countries in Oceania. 

 

From Figure 5 it can be seen that by far the majority (almost 75%) of the worlds’ population 

lives in the emerging countries. It can be also seen that population growth will especially take place in 

the least developed and emerging countries. In the developed countries almost no growth is expected 

anymore. In the emerging countries the standard of living is rapidly rising. However, about 1.2 billion 

people in the least and emerging countries are still poor (GNI less than 1 US$ per day), and out of 

them about 70% live in the rural area (World Bank, 2001). 

In Table 3 the estimated and projected global water use by sector in 109 m3/year for 1950, 1990 

and 2025 is shown (Shiklomanov, 1997). From the Tables 2 and 3 it get obvious that on a global scale 

the water use is only a small percentage of the resources and it seems that there is still a considerable 

reserve to meet the future needs. However, since the resources are to a large extent generated by the 

river runoff not all that water can be used. Only a certain percentage can be abstracted, the remaining 

has to be drained off to the sea during floods and a minimum flow to the sea has to be maintained 
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general even more rapid than the growth of the population suggests (Schultz, 2001). 

In order to cope with the growth of these cities very often reclamation has taken place of low-

lying lands in the neighbourhood of the existing urban area. From a flood protection and water 

management point of view this implies removal of storage area and increase in urban drainage 

discharges. Therefore, the development, implementation, operation, maintenance and management of 

integrated flood management and flood protection measures for such urbanised areas can only solve 

the present problems. The development and implementation of such plans is urgently required! The 

flooding of the city of New Orleans due to hurricane Katrina in August 2005 is an obvious proof of 

this statement. Also in this case the level of protection was far below the economic optimum at a level 

of about 1/100 per year. The costs of the measures that are being taken now after the disaster exceed 

by far the costs of the economic optimal flood protection measures, when such measures would have 

been taken before the hurricane, and the disaster would not have occurred – discussing only the related 

economic issues should us not let forget the environmental issues and the tragedies connected to the 

New Orleans and other flood disasters, which are not possible to express in a monetary way as indirect 

costs. 

 

 

POSSIBLE FURTHER IMPACTS OF FUTURE DEVELOPMENTS 

 

Impacts of climate change 

During the past years there have been quite some debates regarding the possible impacts of 

climate change on for instance: 

− increase in average annual rainfall and in flood generating rainfall; 

− increases of dry-spells and droughts; 

− rise of the sea level; 

− change in river regimes; or  

− impacts of the design, maintenance and functioning of water infrastructure. 

 

As far as the increase in drought is concerned, this may imply that rainfed agriculture will 

become more vulnerable and that water availability for irrigation may become even more at risk in the 

arid and semi arid zones. All the other developments may increase the risk of flooding in particular of 

lowland areas. However, although such developments occur, it is expected that the possible changes in 

design standards for water management and flood protection schemes due to the impacts of climate 

change are generally in the order of magnitude of 10 - 30% over the forthcoming 100 year. It seems 

that at least the more developed world could deal with the associated costs, even if they will be 

significant in the coming decades. Locally there are exceptions that can have more far reaching 

consequences, for example when drainage by gravity would have to be replaced by drainage by 
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pumping, or drastic impacts of climate change in particularly sensitive areas. Therefore, the effects of 

climate change seem generally such that in the modernization of water management and flood 

protection schemes - which normally takes place every 25 to 50 years - the impacts of such changes 

can be accommodated (Schultz, 2002, 2006). But, it will have its price for the societies in developed 

countries and even more difficult to deal with in the emerging and least developed countries. 

 

Impacts of future population growth and urbanisation  

If we look at the increase in population and increase in value of public and private property - 

houses, buildings, infrastructure, public facilities, public and private property - in lowland, flood prone 

areas, then such increases are much more significant than the possible direct impacts of climate change 

which augment the problem. Therefore, compared to the issue of climate change, these value increases 

would have to dominate significantly decision-making on water management and flood protection 

measures. So far this has generally not been the case, but the understanding that these processes would 

indeed have to play a major role is rapidly growing and not only the issue of structural measures for 

flood protection, but the much broader approach to flood management is getting increasing attention. 

This was recently clearly shown in the 21st ICID European Regional Conference in Frankfurt an der 

Oder (German National ICID Committee, 2005), the 3rd International Symposium on Flood Defence 

(van Alphen et al., 2005) and the 19th Congress of ICID (Schultz, 2005). 

 

Impacts of increased bioenergy production on farm land 

The future uptake of the renewable energy source bioenergy (i.e. bio-fuels, bio-diesel) in the 

developed world and in countries in transition is enormous. The US Department of Energy would like 

to substitute 30% of their transportation fuel by biofuel, similar increases are expected for the 

European Union, some countries (e.g. Sweden) would like to become widely independent from fossil 

fuel for transportation purposes. The advantages of the renewable energy source are manifold: security 

of supply, low net greenhouse gas and other emissions (sulfur, particulates etc.), economic and 

strategic advantages. Intensive agriculture (incl. modern breeding, monocultures, and transgenic 

techniques) could result in achievements greater than those of the Green Revolution in food crops. 

Currently, many research efforts in this field concentrate mainly on technical and engineering aspects. 

However, important environmental (incl. hydrological regimes, biodiversity, water quality etc.) and 

socio-economic (incl. food prizes) effects of large-scale bioenergy production are poorly understood 

and they can not be quantified reliably with existing models – the impacts on hydrological processes 

and water systems are crucial in this regard. The interactions between water security-food, food-

security and energy-security for sustainable development are not fully understood and its impacts on 

water system need to be investigated in an integrated way.   
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CLOSING REMARKS 

 

The emerging and the least developed countries are in particular confronted with the need to 

significantly increase their food supply in the coming decades. These countries can only do this by 

increasing their local production, may be in combination with increased imports, where inescapable. 

As far as water management is concerned this will have to result in more efficient systems and, 

consequently, in significant improvements of existing irrigation and drainage systems in these 

countries through modernisation in combination with increased stakeholder involvement. In addition, 

new systems will have to be installed in areas where so far agricultural production is achieved without 

a water management system, or in new land reclamations (Schultz et al., 2005). 

As long as population growth, increases in standards of living, urbanisation and industrialisation 

in lowland areas goes on, increasingly flood management and flood protection provisions will be 

required. Additional complications with respect to this are created by the effects of global changes 

(e.g. climate change, land use changes) and land subsidence, which occur in many of the lowland 

areas. Such processes make these areas increasingly vulnerable. Maybe this will result in the need to 

abandon such areas or change the agricultural use (e.g. extensive pasture land?) in the medium or long 

term future. If this would become an actual problem in a certain area there will be an urgent need for 

timely and complicated measures with various implications at different levels (Schultz, 2006). 

For the symposium discussion some guiding questions are, which are complemented through 

the paper of van Hofwegen (2007, same issue): 

- What are the impacts of climate change in comparison to other global/regional changes for 

water security? 

- What are the impacts of large-scale bioenergy production for water security and food security? 

- What are the most promising technical vs. non-technical measures to increase water security in 

the future? 

- What are needs for capacity enhancement to improve water security in a changing world? 
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