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1. Water Resource Systems and IWRM
Given the severely degraded status 
of the water resources, it will be 
impossible to resolve extant 
problems merely by implementing 
conventional policies, such as conventional policies, such as 
decreasing water pollution loads 

and better observance of 
environmental water standards.



• Jain and Singh (2003) refer to a 
water resources system as an 
aggregation of water resource 
elements that are united by 
interrelationships between parties 
that have similar objectives, 
implying that such systems have 
physical, engineering, social, 
biological, legal, geographical, and 
agricultural characteristics. 



Functions of the Water 
Resources Systems

Subsistence Functions
Local communities make use of water and water 

based products which are not marketed
Commercial Functions

Public or private enterprises make use of water or Public or private enterprises make use of water or 
water based products which are marketed or 
otherwise given a monetary value

Environmental Functions
Regulation functions, non-consumptive use 

Ecological Values
Values of water resources systems as an ecosystem



A: Water resource-use dimension:
The interaction among [H], [W], and [L]

(e.g., the effects of land-use activities on 
the quantity and quality of water 
resources)

B: Forest conservation dimension:
The interaction among [H], [F], and [L]

(e.g., the effects of land-use conversion 
from forest to other uses on the basin 
environment)

Figure1Structural
model of basin areas

environment)

C: Watershed development dimension:
The interaction among [H], [W], and [L]

(e.g., the effects of water developments 
on run-off)

D: Water resource-use dimension:
shown as the natural processes of a 
basin areas represented by three major 
elements, i.e., [L], [W], and [F] 



Table 1  A Framework of Environmental Resources

Environmental
Management

Environmental
Resources(ERs0

Environmental
Improvement

Environmental
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Water pollution 
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*Factors and elements to be taken into consideration in basin management can be 
categorized in accordance with the framework of environmental resources.



Figure 2   Management Action in the Basin Sub-systems
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Management actions for each sub-system should be directed 
to the following:

(a) Biophysical elements
Conservation of environmental integrity and carrying capacity of basin on the 

basis of ecological principles

(b) Economic elements
Management of interactions among economic elements through market 

mechanism for  achieving viable economic performance, efficient resource allocation 
and proper industrial mix

(c) Urban elements
Promotion of social overhead capital formation and urban developmentPromotion of social overhead capital formation and urban development

(d) Sociocultural elements
Formation of viable social organizations through popular participation towards 

promoting    health and education among basin community members and  enhancing 
the value of

basin community specific culture

(e) Others
Management of environmental resources other than the above elements through

change of lifestyles 



Figure3  A Generalized Framework for Environmental Management 
in a River / Lake Basin Context
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• IWRM is the key approach towards these ends 
and requires a shift from fragmented water 
resource management by different ministries 
and sectors, toward cross-sectoral integration 
in policy development for effective water 
management. 

• The program of IWRM would thus provide, if • The program of IWRM would thus provide, if 
successful, a new framework for basin-wide 
water governance for water security, and 
the community-based resource 
management at its base exhibits itself as 
efforts to achieve human security by way of 
capacity building of community members.





Integrated Water Resources 
Management Activity List

1. Establish regional & catchments goals 
2. Comprehensive information base 
3. Projecting future conditions 
4. Governance 4. Governance 
5. Strategy development 
6. Environmental integration 
7. Operating practices 
8. Strengthen local capacity to implement 

IWRM 



2. Water Resource Management 
and the Principle of Sustainability

• Water is a fundamental necessity for economic development 
and ecosystems as well as a vital resource for human beings. 
However, it’s sustainability is not clearly clarified, even today .

• The argument regarding sustainability in the water sector has 
been developed in view of “the balance between demand and been developed in view of “the balance between demand and 
supply in the sense of ensuring that socio-economic system 
does not deteriorate (Loucks and Gladwell 1999)”. 

• Dixon and Fallon determined that sustainability of water 
resources management consisted of the following: 
“A series of activities which ensure the social value of 
services supplied from set water resources system will fulfill 
present social objectives without losing capacity to satisfy 
future generations’ objectives” (Dixon and Fallon 1989).



• The main principle of sustainability, as it applies 
to water resource management can clearly be 
stated as, “The extraction from both 
underground and groundwater resources 
should not exceed the ability to regenerate 
those resources and compromise bio-diversity 
in the ecosystem” (ESCAP 1997). 

• Water resource institutions are not only • Water resource institutions are not only 
required to fulfill an institutional role that is 
capable of managing multipurpose water 
resources management plans, they must also 
ensure that needs related to development, 
equity, environmental quality, and sustainability 
are met (Hufschmidt and McCauley 1990).



3. Security of Water Resources and IWRM
・ The concept of water security is currently being 

formulated in line with security concepts in sectors 
other than traditional defense and diplomacy.

• The concept of water security is defined as the 
“foundational and institutional maintenance of water 
resources and environmental security in urban areas”.resources and environmental security in urban areas”.

• This indicates that arguments related to water issues 
have entered areas that are not sufficiently well 
understood from hydrological or “human beings and 
water culture” perspectives. 



IWRM and Water Security
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Establishing a water-security society
has become crucial, and the 
participation of civil society will play a 
critical role in achieving water saving 
goals. 
Long-term endeavors to raise public 
awareness and joint efforts by various 
stakeholders on legal, political, 
institutional, managerial and technical 
aspects are necessary. 



Climate change would cause large-scale sea level rise, 
more intense storms and typhoons, and more serious 
droughts. 

Past data and experience would not be practically 
useful (The IPCC 4th Assessment Report)

4. Climate Change and Adaptation for Water Security

Areas where disaster mitigation systems have been 
made based on past meteorological data and 
experience would possibly suffer even more 
devastating damage due to increases in scale and 
frequency of flood, sediment-related, storm-surge and 
other disasters, including serious droughts.



Proposing effective adaptation 
strategies

• Discussion from the viewpoints of rationality, 
efficiency and effectiveness is needed.

•• Possible impacts of climate change need to Possible impacts of climate change need to 
be closely reviewedbe closely reviewed to minimize damage by avoiding 
extreme destruction.

•• Adaptation strategies should be planned to Adaptation strategies should be planned to •• Adaptation strategies should be planned to Adaptation strategies should be planned to 
cover various subjectscover various subjects, such as the national land and 
society, in terms of flood control, water use and river environment by 
revising issues and problems of existing structures for such use

• It is important to be aware of uncertaintybe aware of uncertainty in climate 
change projection and to make efforts to improve the projection 
accuracy.



Introducing a flexible approach
• Adaptation measures should be planned 

using a “flexible” approach 
• It is necessary to devise appropriate 

adaptation plants best suited for the time 
based on the improved projection.

• Thorough consideration should be paid to 
social conditions and land use change and 
also to circumstances related measures 
for flood control and water use.
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Strategic Adaptation towards Water Crisis
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Strategic Adaptation towards Water Crisis

Avoidance
Towards

Water Crisis

A
Water

Conservation

B
Water

Sustainability

C
Water

Security



Framework of Water Adaptation
• Adaptation Option/Strategy
• Increasing of Intake from  the Rain
• Storage of Water and Maintenance Technique
• Reutilization of Water
• Purification of Water
• Efficient of  Water Utilization and Irrigation• Efficient of  Water Utilization and Irrigation

• Basic Policy Framework
• Water Resources Policy
• IWRM
• Water Disaster Management

• Main Subjective Conditions and Opportunity
• Budget, Human Resources, Physical Obstacle, IWRM,



Challenges faced by more and more 
countries in their struggle for economic and
social development are increasingly related
to water. 
Water shortages, quality deterioration and
flood impacts are among the problems 
which require greater attention and action.which require greater attention and action.
Integrated Water Resources Management 
(IWRM) is a process which can assist 
countries in their endeavor to deal with
water issues in a cost-effective and
sustainable way.



5.Nakagami’s Concern for Bali Project
1. To establish Asian IWRM based on the Wisdom 

of Land and Water Management
Ⅰ．Research Area

Saba river、Kabupatan Buleleng、Basin Area128.4 km2

Ⅱ．Research Objectives
• To analysis the flexible Adaptation Process concerning about the • To analysis the flexible Adaptation Process concerning about the 

sustainability in the Subak system , which is confronted the landuse
change and damaged irrigation facility caused by flood. 

• To examine the landuse regulation and irrigation coordination
related to flood control and water resources development in the 
Saba river.

• To propose Comprehensive IWRM based on the Wisdom of
Land and Water Management, which consider the sound
livelihood , environmental conservation and climate change.



6. 「Wisdom of Land and Water Management(水土の知)」：
7 View Point for Bali Project

--See Through
– What is a Natural Resources Utilization Potential in Bali?
– Use Up
– To Use up water resources ,farm products and water terrace as regional 

resources
--Make Sure
– To evaluate factors which is examined present dam and agricultural 

influence caused by climate changeinfluence caused by climate change
– Set Great Value
– All components (Agricultural System , Service, Agri Business)in 

Bali
– Get a Tryout
– Maintenance and Management of Water Terrace
– Foresee
– The  Relationship between Bali and World Bank , ADB and 

Indonesia Central Government
– Live Together Happy
– The Change of Local Inhabitants Consciousness
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7.Discussion Points

• 1.Create New Concept
• 2.Scientific Output
• 3.Policy Recommendation
• 4.Sustainable International Network  • 4.Sustainable International Network  
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