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Harmonising Development and Environment -
 Global River Basin Perspectives 


www.unesco.org


Professor Shahbaz Khan

Chief , Water and Sustainable Development Section


UNESCO Paris


An Overview of Global River Basin Challenges
 
Objectives of the Presentation


Highlight the Role of UNESCO HELP
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Global Change Impacts on Water


Water Cycle


Governance
 Poverty


zGEO-POLITICAL CHANGES
 zTECHNOLOGICAL CHANGES


zPOPULATION GROWTH AND LIFE STYLE


SOCIETAL
 SOCIETAL
 RESPONSES
 RESPONSES
 STRESS


STRESS


Ecosystems
 at risk


Social 
 Challenges


zCLIMATE CHANGE
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Increased Emissions a Reality !
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Transboundary Waters: The Facts


Cover 45% of the land surface of the Earth; 


Affect 40% of the world’s population;


Account for approximately 80% of global river flow; 


Cross the political boundaries of 145 nations.


World Population Crisis
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Drivers of Global Change


9


Agricultural Vs Domestic Agricultural Vs Domestic


How to Manage Human Health Crisis?


How to Manage Human Health Crisis?
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 Living with Extremes


Expected areas of population

growth and decline, 2000-2080
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 Food Water Requirements


(litres per kilogram)


USA China India World


Wheat 1,390 1,280 2,560 1,790


Rice 1,920 1,370 3,700 2,380


Maize 670 1,190 4,350 1,390


Beef 10,060 12,600 14,379 9,680


Pork 3,370 2,520 7,560 3,680


Onions 140


Tomatoes 130


After Fraiture et al. 2004, Chapagain and Hoekstra, 2003 and Renault and Wallender, 2000


The shift of economies from


agriculture-based to Industrialized
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Feed demand drives future demand


for grains


Annual water withdrawals per person by 
country, world view, 2000
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Can We Sustain Our Life Style ?


+


We need two more planets if business as usual


New Water Trade Regimes


Trading Food = Virtual Trading of Water
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Water Management Challenge


Global Environmental Water Stress

Indus Basin
Pakistan



(11)11
 
Annual withdrawals of renewable


groundwater 1995-2004


Mining Fossil Groundwater
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MDG 7


Ensure environmental sustainability


Target 10 : Halve, by 2015, the proportion of people without 
 sustainable access to safe drinking water and basic 


sanitation


UN Decade of Education for Sustainable Development


UN International Decade ‘Water for Life’


Develop the means to assure water for drinking, water for 
 sanitation, water for biodiversity and water for food 


production and to contribute to the MDG’s’


UN Decade of Education for Sustainable Development
 Thematic Programme 8: Education for Sustainable Water 


Management


IHP- IHP -VII VII
 (2008(2008--2013)2013)

Water Dependencies: Systems under Stress and Societal Responses
 Water Dependencies: Systems under Stress and Societal Responses


THEME I:


THEME I:


Adapting to the impacts of global
 Adapting to the impacts of global


IHP VI Initiatives
 PC CP


Cross - cutting 
 Programmes


HELP / FRIEND THEME III:THEME III:


Ecohydrology for 
 Ecohydrology for 


Sustainability
 Sustainability
 THEME II:


THEME II:


Strengthening Water 
 Strengthening Water 
 Governance for Sustainability
 Governance for Sustainability
 Adapting to the impacts of global 
 Adapting to the impacts of global 
 changes on river basins and aquifer 
 changes on river basins and aquifer 


systems
 systems


UNESCO IHE
 PC - CP


ISI
 IFI
 ICHARM 
 G - WADI
 IAHS - PUB


THEME IV:


THEME IV:


Water and Life Support Systems
 Water and Life Support Systems


Hydrological


Research Water Resources


Management
 UNESCO IHE
 Cat II Centres
 UNESCO Chairs
 THEME V:


THEME V:


Water Education for 
 Water Education for 
 Sustainable Development 
 Sustainable Development 


Education, 


Transfer of knowledge, Capacity building
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Hydrology for the Environment, Life and Policy Hydrology for the Environment, Life and Policy


To deliver social, economic and environmental benefit to 
 To deliver social, economic and environmental benefit to 
 stakeholders through sustainable and appropriate use of    
 stakeholders through sustainable and appropriate use of    


water by directing hydrological science towards 
 water by directing hydrological science towards 
 improved integrated catchment management


improved integrated catchment managementbasinsbasins


Real people Real catchments Real answers


improved integrated catchment management


improved integrated catchment managementbasinsbasins


http://www.unesco.org/water/ihp/help


“ “ Paradigm Lock Paradigm Lock ” ”
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 Breaking the vicious cycle in integrated 


project management

Stage 0: Stakeholder consultation & participation


Stage 1: Data collection
 Stage 2: Data analysis


 3  M d lli  &  i  d l
 Stage 2: Action plan


Stage 1: Understanding issues


 4  M d lli  &  i  d l


Stage 3:Long term monitoring and research
 Stage 3: Modelling & scenario development
 Stage 4: Development Decision Support Systems
 Stage 5: Transfer of model results 


and DSS to stakeholders


From Carmen de 
 Jong with Peter 
 Herbertson


Stage 5: Development Decision Support Systems
 Stage 4: Modelling & scenario development


Stage 6: Soft recommendations


Identification of new research needs


What do we mean by Public Participation in Water 
 What do we mean by Public Participation in Water 
 Management?

Management?


¾


¾ Democratic rights to Democratic rights to 
 influence the 


influence the 
 Participatory Modelling


Participatory Modelling
 PAMO


Participatory Modelling
 Participatory Modelling


management of the local 
 management of the local 
 environment


environment


¾¾ More legitimate and cost-More legitimate and cost-
 effective solutions 


effective solutions 
 increase options for 
 increase options for 
 implementation
 implementation


CONTENT
 (what?)
 LOCAL 


INSTITUTIONAL 
 CONTEXT 
 (why?)


p
 p


FORM
 (how?)


STAKEHOLDER
 GROUP


(who?)


Real people Real catchments Real answers
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The HELP Process The HELP Process


¾¾ 
A comprehensive assessment of what we know  A comprehensive assessment of what we know  Two major steps:


p p


now (physical, socio


now (physical, socio- -economic, legal, cultural  economic, legal, cultural  baseline information). Iteration between


baseline information). Iteration between


stakeholders and scientists to determine research  stakeholders and scientists to determine research  plan.


plan.


¾


¾ 
Implementation of research in collaboration Implementation of research in collaboration


¾


¾ 
Implementation of research in collaboration  Implementation of research in collaboration  between scientists, managers and stakeholders.


between scientists, managers and stakeholders.


Achieving True Stakeholder Participation Achieving True Stakeholder Participation


8 COMMUNITY 
    CONTROL 


    DEGREES 


7 DELEGATED POWER OF


    COMMUNITY  


   POWER 


6 PARTNERSHIP 


5 PLACATION 


    DEGREES


Adapted from Arnstein (1969)
 4 CONSULTATION OF


    TOKENISM 


3 INFORMING 


2 THERAPY 


    NON- 


    PARTICIPATION


 1  MANIPULATION 
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HELP GLOBAL NETWORK


HELP GLOBAL NETWORK
91 River Basins, 67 countries
 www.helpforum.ning.com

Who is visiting the HELP website
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Recent HELP Web Site Visits
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Where is the Greatest Interest in HELP?
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What makes HELP unique?


What makes HELP unique?


¾


¾ Only international programme that Only international programme that 


i t h t b d ti it


iis a catchment based activity t h t b d ti it D
 is a catchment based activity 


which is interfacing scientific 
 which is interfacing scientific 
 research with stakeholders needs.


research with stakeholders needs.


¾¾ Includes scientists, stakeholders, Includes scientists, stakeholders, 
 policy


policy--makers, lawyers.makers, lawyers.


¾


¾ Provides options as against Provides options as against 


Davao 
 pict


(Davao HELP Basin)


imposing solutions.


imposing solutions.


¾


¾ Providing/testing/implementing Providing/testing/implementing 
 and improving solutions.


and improving solutions.


¾¾ Sharing experiences across a Sharing experiences across a 
 global network of basins.


global network of basins. (Meeting in Kodgiball village, Western Ghats. 


India)


Where are we heading?


Where are we heading?


Integrated Sciences Integrated Sciences


The need for a paradigm shift in scientific research to 


¾To complement research continuing on strict 
 disciplinary lines we need to take a more cross-
 disciplinary, more integratedmore integratedapproachapproachwith a 
 strong focus on lateral fluxes, (quantity and 
 q alit ) here the IHP has a lot of e perience


p g


support land-water management issues leads to a series of 
 Workshops.


¾¾ ““Carry on going vertically but also think Carry on going vertically but also think 
 laterally


laterally””


Note:  The systematic areas of surface water, groundwater and 
 ecohydrological components of the IHP will contribute to HELP in 
 the field.


(Murrumbidgee HELP basin 
 Conceptual model)


quality) where the IHP has a lot of experience.
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Where are we heading?


Where are we heading?


Selected Challenges for HELP Selected Challenges for HELP


¾¾ How do we implement How do we implement 
 HELP across the 
 HELP across the 
 spectrum of socio
 spectrum of socio--


i d i


Overarching Question:


economic and socio
 economic and socio--
 cultural contexts ?
 cultural contexts ?

H d di l ith


H d di l ith


Where are we heading?


Where are we heading?


Selected Challenges for HELP Selected Challenges for HELP


¾¾ How do we dialogue with How do we dialogue with 
 stakeholders ?


stakeholders ?

(Thukela HELP Basin, South Africa)


(Murrumbidgee HELP Basin, Australia) HELP will establish an Expert Group, 2006-2007, on 
Stakeholder dialogue including the use of experience from 
HELP basins.
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¾


¾ How do we interface the water law and policy and How do we interface the water law and policy and 


Where are we heading?


Where are we heading?


Selected Challenges for HELP Selected Challenges for HELP


science ?
 science ?

“The last frontier”


Picture from www.infomag.ca/nouvelles/ 


nouvelle.asp?100.


http://lastgreatplaces.org/sanpedro/geography/hydr
 ology.html


A new UNESCO Water Center entitled: 


An International IHP-HELP Centre 
 for Water law, Policy and Sciences, 
 at the University of Dundee, UK, 
 under the auspices of UNESCO;


was opened in July 2006


H d


Where are we heading?


Where are we heading?


Selected Challenges for HELP Selected Challenges for HELP


¾¾How do we How do we 
 undertake the 
 undertake the 


necessary scientific 
 necessary scientific 
 research where basin 
 research where basin 
 scientific

scientific 


infrastructure is 
 infrastructure is 
 lacking ?


lacking ?


Western G hat s, Ind ia


We have established a joint IHP-HELP-I AHS(PUB)-FRIEND technical liaison group, 1s tmeeting, Oregon State 
University, November 2005
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Where are we heading?


Where are we heading?


Selected Challenges for HELP Selected Challenges for HELP


¾¾ How do How do we develop        we develop        
 criteria to better define 
 criteria to better define 


““vulnerablevulnerable””basins to basins to 
 global change

global change 


(sensitivity to climatic 
 (sensitivity to climatic 
 variability and 


variability and yy


hydrological impacts 
 hydrological impacts 
 of land use change)?


of land use change)?


(Murrumbidgee HELP Basin, Australia)
 This question is being addressed by both the Vienna Expert Group and the joint IHP-HELP-IAHS(PUB)-
 FRIEND


Where are we heading?


Where are we heading?


Selected Challenges for HELP Selected Challenges for HELP


¾¾ How How do we address   do we address   
 upstream


upstream--downstream downstream 
 issues within IWRM  from 
 issues within IWRM  from 
 both a technical,

both a technical, 


management and policy 
 management and policy 
 perspective?


perspective?


p p


p p


From CESAP
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¾


¾ How do we address scientificHow do we address scientific


Where are we heading?


Where are we heading?


Selected Challenges for HELP Selected Challenges for HELP


¾


¾ How do we address scientific How do we address scientific 
 gaps within the Water and Food 
 gaps within the Water and Food 
 and Energy policy issue ?


and Energy policy issue ?

Source: unesco


8 HELP  basins are nested within the 
 IWMI Challenge Program on Water and 
 Food


¾


¾ How can we use the HELPHow can we use the HELP


Where are we heading?


Where are we heading?


Selected Challenges for HELP Selected Challenges for HELP


¾


¾ How can we use the HELP How can we use the HELP 
 approach to address 
 approach to address 
 national and 


national and 
 transboundary

transboundarybasins basins 
 policy issues connected 
 policy issues connected 
 with intra and inter basin 
 with intra and inter basin 
 conflicts connected with 
 conflicts connected with 
 surface water and


surface water and


Ewaso Ng’iro
 HELP Basin


Lake Naivasha
 HELP Basin


surface water and 
 surface water and 
 groundwater? (surface 
 groundwater? (surface 
 water


water--groundwater should groundwater should 
 not be treated as separate 
 not be treated as separate 
 disciplines, they are 


disciplines, they are 
 connected!)

connected!)


Source: unesco
Greater Ruaha
HELP Basin
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 Twining >>>What is common learning, what is specific to 


questions and local conditions?


Kaggebo Bay: Farmers and 
 other inhabitants, assisted by 
 HELP, made a plan of how to 
 improve water quality in the 
 Miti ti


Th k l C t h t F
 Mitigation or   bay


adaptation?


Initiator of 
 process?


Socioeconomi
 s reality?


Evolving
 Operational Proposed
 Demonstration


Thukela Catchment: Farmers 
 and other water users, assisted 
 by modellers make a plan of how 
 to cope with climate vulnerability 
 and to adapt to climate change.


Real people Real catchments Real answers


Key Messages


Water, environment, development nexus is becoming more 
 complex therefore there is a need for integrated approaches 


HELP is offering experiences to manage global change impacts 
 at the river basin level through IWRM implementation 


HELP experience shows that multilevel awareness and 
knowledge building is essential to ensure ecologically 
sustainable development



(26)26
 Contact: s.khan@unesco.org


www.unesco.org
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