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OUTLINE

1.0  Challenges, Opportunities and Hydrodiplomacy

2.0  Water Interdependencies, Legal Regimes and Climate
Changes

3.0  Increasing the Knowledge about Transboundary
Aquifers: “Seen and unseen boundaries”

4.0  How to Operate in Volatile and Vulnerable
Environments









INTERLOCKING CRISES

• CLIMATIC SHIFTS

• MEGARUPTURES

• METABOLISM

• SOCIO-POLITICAL CONTEXT

• TRANSBOUNDARY DEPENDENCIES

• FAST PACE OF TECHNOLOGICAL 
DEVELOPMENT



The Competition for Water

• Use vs. Use

• Present vs. Future

• Region vs. Region

• Quantity vs. Quality

• Water vs. Other Natural Resources

• Water vs. Other Social Priorities



Potential Water Conflicts Arise:

• Out of scarcity (permanent and temporary)
• Out of differences of goals and objectives
• Out of complex social and historical factors (such as pre-existing 

antagonisms)
• Out of misunderstandings or ignorance
• Out of skewed power between localities, regions, or nations
• Out of significant data gaps or question of validity and reliability
• Out of particular hydropolitical issues at stake (e.g. dam 

construction)







http://www.time.com/time/magazine/0,9263,7601060403,00.html


Extent and severity of the 2003 drought

















The “Three Paradigms”

[NEPA] National Environmental Policy Act/1970

[WFD] Water Framework Directive/2000

[MDGs] Millennium Development Goals/2000



SOME EXAMPLES OF PARADIGM SHIFT

• From extrapolative to anticipatory thinking and 
planning

• From elitist to participatory water planning and 
management

• From supply-driven to demand-driven water 
policies

• From economic emphasis to water as public good
• Recognition of various types of water such as 

“Blue Water,” “Green Water,” “Virtual Water,”
etc.









Basics of the New Paradigm

• Duty to Cooperate
• Conjunctive Management
• Integrated Management
• Equitable Utilization
• Sustainable Use
• Minimization of Environmental Harm



THREE KEY ISSUES IN COMPREHENSIVE
WATER RESOURCES PLANNING & MANAGEMENT
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Five Major Legal Principles that are Shaping 
and Will Further Affect the Practice of 

“Hydrodiplomacy”
1. The Principle of international water and the concept of an 

international “watercourse;”
2. The Principle of reasonable and equitable utilization, a 

principle that has generated interminable debates and 
interpretations as to “reasonableness” and “equity;”

3. Obligation not to cause significant harm and the exercise of 
due diligence in the utilization of an international 
watercourse;

4. The Principle of notification and negotiations on planned 
measures; and

5. The Duty to cooperate, including regular exchanges of data.







Sources of Uncertainty in the Water 
Management Process

1. Data
- physical, chemical, biological, etc.

- scale problems (temporal and spatial)

2. Model
- parameter values

- numerical solution (approximations)

- bugs in the model code

- model structure (process equations, hydrogeological conceptual model)

3. Context – framing of problem
- ambiguity (multiple framing) among decision makers and stakeholders

- external factors not accounted for study

- legislation, regulatory conditions, etc.







COMPONENTS

ET Interception/Evapotranspiration
- Interception of rainfall by the canopy
- Drainage from the canopy
- Evaporation from the canopy surface
- Evaporation from the soil surface
- Uptake of water by plant roots and its 

transpiration

OC Overland and Channel flow
- Surface runoff
- Routing in rivers

UZ Unsaturated Zone flow
- Infiltration
- Moisture distribution

SZ Saturated Zone flow
- 3D groundwater flow
- Exchange with boundaries

MIKE SHE



Towards a Strategy of “Vigilance”
• Flexible responses, i.e., operational and strategic 

flexibility
• Proactive commitment, in terms of environmental 

scanning and through an emphasis on risk rather than 
crisis management

• River basin focus and robust transnational “regimes”
• Combinations of global approaches and national 

plans
• Ecosystemic emphasis and environmental 

interdependencies
• Integrated, comprehensive management, capacity 

building and organizational mobilization.



UNDERLYING TRANSFORMATIONS

VOLATILITY

TURBULENCE AND UNCERTAINTY

VULNERABILITY

INTERDEPENDENCIES AND RISK

VIGILANCE

ENVIRONMENTAL SCANNING AND PREPAREDNESS



VULNERABILITY

[a] Fragile Physical Environment
=  environmental degradation
=  lack of ecosystem resilience
=  history of extreme hydrological events

[b] Fragile Economy
=  economic inequalities/disparities
=  inadequate funding

[c] Lack of Local Institutions
=  lack of social resilience
=  poor social protection
=  marginalization
=  capacity for recuperability

[d] Lack of Preparedness
=  inadequate warning systems
=  lack of training
=  lack of community mobilization



Suggested Water Sharing Indicators

A. Interdependency indicator as exemplified by the amount of water 
inflow from other river basins

B. Cooperation indicator measured by the number of significant 
joint projects, treaties or other formal agreements

C. Vulnerability indicator resulting from the ratio of water demand 
and supply

D. Fragility indicator “measured” in terms of environmental 
deterioration and social unrest (especially poverty and rivalries) 
within and between countries

E. Development indicator as summarized by competence, 
commitment for dealing with and managing water-related 
conflicts



Requisites for the Transition

• The Need for New Paradigms
– Sustainability, heterarchy, co-evolution

• The Understanding of New Contexts
– “Raplexity,” interdependence, globalization

• The Emergence of New Methodologies
– Cumulative, synergistic, diachronic impacts
– Indicators, DSS, data-information, judgement
– Computational prowess



Emerging Operational Principles

• Envisioning

Share the dream, share the goals

• Empowerment

Joint decision making, power sharing

• Enactment

Implementation, civic engagement



The 3 R’s

Rethinking              new paradigms

Reorganizing          organizational mobilization

Retooling                new skills and resources
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