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Abstract 
 

Water management has traditionally meant providing adequate supply of water to meet 

needs of societies and providing safety from water related disasters. Water resources 

development was driven by the demands for drinking, agriculture, hydro-power, 

industrial needs, recreation, etc.; in-short for meeting the needs of mankind. The past 

century has witnessed unprecedented growth of population, increasing from about 3 

billion in mid 50’s to more than 5 billion in 90’s. Associated with increasing population 

and economic expansion water demand has grown more than 5 times since 1940’s. The 

population growth, expected to reach 9.1 billion by 2025 is going to increase this 

demand further.  According to FAO estimates, food production needs to be increased by 

60% by 2030 to meet food requirements of increased population. Currently agriculture 

is using 65-70% of all water withdrawals, with industrial use at 20-25% and domestic 

use at around 10%. Increasing food production needs is expected to increase water 

demands further. In addition to agricultural needs, the amount of water used by people 

is increasing too. Currently there are vast differences in water consumption, with people 

in USA using about 700 liters of water per day while Japanese use about 350 l/d. On the 

other hand, about 85% of the population in Asia live on less than 80 l/d,  and more than 

75% of African population live on less than 40 l/d. In general water consumption tends 

to increase with economic development. Growing economies in India and China would 

add to the growing global water demand. Thus, water demand is expected to increase 

rapidly in the near future to meet the agricultural and domestic water demands of 

growing populations as well as that due to increasing per capita consumption with 

expanding economic activities.  

 

When the water demand at a location is less than 10% of available fresh water resources, 

that location is considered to be not under water stress. When this ratio is 10- 20% it is 

considered to be under low water stress, at 20-40% it is subjected to moderate water 

stress, and when the ratio go beyond 40% the area is considered to be under high stress. 

Current projections of future water demand place a significant portion of world to be 

under high water stress, and this might further worsen due to climate change. 

 

What are the options available? It is clear that centrally available funds with 

governments and development agencies fall far short of meeting the resource 

requirements to develop water resources to meet these growing needs. At the same time, 

global commitment to achieving MDG targets of halving the population without access 

to clean water should not be forgotten.  A paradigm shift is necessary to surmount these 

challenges. It is necessary to move away from a government controlled, centralized 

supply driven water resources development approach to people driven, decentralized 

demand driven approaches.   
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Already a great deal of individual efforts in meeting this challenge through rainwater 

harvesting and infiltration of rainwater is being carried out. Traditional methods of 

rainwater harvesting are being revived and storing rainwater in the subsurface to be 

withdrawn later from wells and as dry weather flow is gaining popularity. The water 

management at community level is not new and has been an important component of the 

social order in many ancient cultures. For example, in Sri Lanka, villages owned the 

village reservoir that provided water for life as well as a great deal of autonomy from 

the monarchy. An important component of ancient water management has been 

importance attributed to coexistence with natural environment. 

 

In view of challenges posed by rising global population and increasing water demand, it 

is easy to over look the significance of water in preserving global environment. Water is 

fundamental to the biochemistry of all living organisms in this planet. In addition 

earth’s eco-systems are linked and maintained by water. It also provides the main 

transport mechanism for sediments, nutrients and pollutions. Water shapes the earth’s 

landscape and provides the interface for land-atmosphere energy exchange through 

evapo-transpiration. Thus, water is not only central to the survival of mankind through 

our direct dependence of water for daily life, but also for the functioning of environment 

and earth’s climate.  Human existence, to a very large extent depends on the stability of 

natural systems. We expect natural systems to be inherently stable and repetitive; the 

weather to be same year after year, the harvest to be same as last year and hot and cold 

seasons to follow each other regularly. We know that these characteristics, which we 

have taken for granted are due to the cyclic nature of the energy and water flows that 

govern environmental processes. At the global level, water cycle is an extremely 

complex system that transports large quantities of water around the world, driven by 

energy of the sun. The water cycle refers to the life cycle of water that comes down as 

rain, moving as infiltration, surface flow, groundwater discharge and evaporation. What 

is important to realize is that water transport in each of these phases has very different 

characteristics from each other, with different velocities depending on the medium as 

well as the available storage within each medium, as waster flow through atmosphere, 

rivers, soil, etc. So how does repetitiveness and cyclic nature is maintained in the water 

environment? It is quite clear that this balance is achieved through interaction among 

the different components of water cycle over thousands of years. These interactions are 

also very complex and interdependent. This also implies that it is rather easy to disrupt a 

balanced state simply by changing one component of the cycle. 

 

Urbanization is a classical example of how these disruptions occur. With the 

construction of new urban space, infiltration is reduced and the consequently flood 

flows are increased. New drainage networks create rapid water accumulation increasing 

flood peaks. At the same time, because of the reduced flood concentration times, flood 

frequency increase. As the water cycle change, ground water is reduced and dry weather 

flows, or low flows reduce, making water quality deterioration. It is clear that when one 

component of the water cycle changes, a chain reaction starts, that lead to unexpected 

adverse impacts.  

 

How should we address this problem? About 20 years ago we designed and carried out 

a project to restore the urban water cycle, changed by a newly created urban space back  
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to original status through artificial infiltration and temporary water storage, in a 

suburban city. The objective was to reduce the floods and create a desirable local water 

circulation system. During the last 20 years a great deal of progress has been made in 

this area in Japan, and also in a number of other countries. Individuals, NGOs and 

companies are now involved in the collection and infiltration of rainwater in to the 

ground water to reduce floods and increase ground water storage.  

 

The above considerations provide us with directions for our role in better water 

management at our personal capacity. I would like to point out four action areas that are 

to taken up.   

 

1. Conserve water, reduce waste 

As mentioned, per capita water consumption is related to GDP with average 

consumption of high income countries being about 300 l/d, upper middle income 

countries with 214 l/d, lower middle income countries at 120 l/d and low income 

countries with 64 l/d. However with awareness raising campaigns and legislature, W. 

Germany has brought consumption to around 127 l/d, Netherlands to 128 l/d and 

England to 150 l/d. These countries are setting up exemplary standards with about 

1/3 of water consumption compared to countries with similar economies.  

 

 

2. Water harvesting, rainfall and infiltration 

Adopt the use of infiltration systems to recharge groundwater and reduce direct 

discharge as an integral component of urban development. 

 

3. Be conscious of water cycle and the try to restore it to original stable state. 

The natural stable water cycle will often be affected by various human activities. It 

is necessary to estimate these changes and design measures to restore the original 

water cycle. Institutions in each river basin need to be established to assess the state 

of basin water cycle and provide guidance to peoples participation in managing the 

water cycle. 

 

4. Use of ecological, natural systems for managing water 

It is necessary to develop methodologies to utilize ecological processes to manage 

water cycle as much as possible, replacing large-scale infrastructure schemes. This 

type of approach will lead to better understanding of water-environment interactions 

and better management of water cycle through decentralized programs designed and 

implemented by local communities.  

 


