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Background 

Modelling can be a powerful tool to inform and support water managers and planners in 
making integrated water resource management (IWRM) decisions. However, despite the 
substantial improvements in model development tools and large investment in the 
development of computer models by scientists and academics, their use as decision support 
tools by water management practitioners remains low. The suboptimal use of models and 
modelling in supporting water management decisions can be attributed to failures in two main 
areas – integration across modelling disciplines and inadequate integration between 
researchers and practitioners in all phases of the modelling cycle.   
 
Model development is still predominantly focused within narrow disciplinary boundaries such 
as hydrology, water systems, economics, social science, etc; with little integration across 
discipline boundaries. This approach ignores the broader economic, social and environmental 
interactions of water management interventions that change the existing stocks and flows in 
the catchment or river basins and yields inappropriate responses to water planners and 
managers. This silo approach to modelling the behaviour of water resource systems in 
response to water management interventions is usually ineffective in achieving their intended 
purpose which is to inform water management and policy decisions made by practitioners. 
This is especially evident in the use of modelling to inform water sharing policies under 
severe competition between consumptive and environmental uses where despite of extensive 
modelling carried out by scientists and academics in major river basins that are currently 
under severe stress, these tools remain under-utilised by planners and policy makers.  
 
 System Harmonisation is an approach that has been developed 
to overcome this lack of integration problem 
(Khan et al, 2008; Malano & Davidson, 
forthcoming).  However, it is still an 
evolving framework which often faces the 
challenge of achieving satisfactory 
modelling integration .  The purpose of this 
workshop was to scope techniques that can 
bind different approaches to water 
management into a more integrated 
package   
 
The workshop has addressed these integration issues in the context of developing water 
sharing strategies aimed to harmonise economic uses of water (irrigation, urban, industrial) 
and environmental demand. It envisages the seamless integration of the water cycle analysis 
and impacts from alternative water management policies, economic and eco-hydrological 
analysis and modelling and socio-cultural and institutional elements that may impinge or 
constraint the application of alternative policies.  

 

Objectives 

The aim of this workshop was to discuss strategic approaches that ensure the: 

• Convergence of different disciplines in the development of integrated modelling 
frameworks to assist decision making by water management practitioners, and; 
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• Convergence of modellers and practitioners in the development and application 
of modelling frameworks to support water management decision making. 

Summary of Key Deliberations 

It is pleasing to note from presentations that a number of modeling activities are going on in 
this area. A synthesis of such activities will be of great use to the water community. Models 
looking into thresholds may be of great value. Need to continue discussion on whether to 
integrate everything or keep some tools separate. It is important to distinguish between 
modelling people’s behaviour or model with people? There can be benefits either way. 
Concentrate on how to use the models rather than which models to use. Need to start thinking 
about models in a different way for example new machine learning modelling approach. 

 

Need to ask what these models are going to provide and to whom? Several disciplines are 
needed to provide decision support for different issues. There is a need to integrate modelling 
capabilities from different disciplines. Local capacity building is required to make sure 
modelling efforts are utilised by the water managers and decision makers. There are missing 
links between different components (e.g. between physical and human systems – 
stakeholders, users and the institutions and policies). Conflict of interest between stakeholders 
may not be captured by optimisation tools. Can we use optimisation as a negotiation tool with 
stakeholders? 

 

It was positive surprise to see similar approaches for coupled modelling. Linking biophysical 
and economics is clear. Link between ecology and water dynamics not clear. Still only water 
flow based modeling is common in water allocation decision making. Scale is a big issue in 
linking ecology with hydrology. Water and people possibilities are eye opener – modelling 
with people can be very useful – bring modelling processes closer to understanding is the way 
forward.  Model together with stakeholders can help with deciding right level of complexity. 
Modelling is a very time consuming process. There is a need to have quick rough models 
followed by detailed efforts. Cultural component is an important consideration. Water quality 
so far has been concentrated on rural aspects what about industrial and urban (point sources). 
Modellers put a lot effort on model development rather than developing credible water 
management scenarios (we do a cheap job on scenarios). We need smarter scenarios. 

 

Quantity modelling should go along with quality and environmental considerations. Starting 
with stakeholders is very important. This can help develop simple tools and indicators. This 
can also help with ownership and protection of water quality. Landuse is important  parameter 
for  understanding water quality dynamics. One water quality indicator is often not adequate. 

 

There was a common thread in all discussions. Modelling of water resources and integration 
with economics has reached a fairly mature state. This does not apply to ecosystem response 
and peoples behaviour. People’s behaviour is a weak link in modelling water allocation. 
Integration with water resources systems and economics with people considerations is very 
important. 
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Examples from HELP Basin’s focusing on stakeholder driven approaches are complimentary 
to the system harmonization concept. This can lead to better integration of models and 
integration of stakeholders and links between the two. Approach to integrating people with 
the modelling framework is different to modelling people behaviour and the two things 
compliment each other.  

 

Stakeholders (policymakers, water users and community) need to have access to spatial and 
temporal based outcomes. Feedback at all stages of modelling is important.  

There is a need for water quality indicators which can be used by hydrologists, economists 
and others involved in the process.  Everyone thinks economics can be dealt with quite easily. 
Coupled models is the way to go but not the only way to go. Bayesian and other approaches 
need to explored further. Landuse and water are closely linked together. There is also a need 
find a better way of explaining economics (e.g. value, gross margins etc). Modellers need to 
find ways to explain succinctly, quickly and accurately. Integration of models is still not very 
clear in some cases. Policy links with models are still very grey. Timing of modeling outputs 
and policy needs is a big issues – build rough functional models to start integrating with other 
disciplines. 

 

The key questions to ask include: 

How to use the model?  

What should be the integrating factor?  

Relative role of economics and social issues?  

How to balance different considerations? 

Real time data collection capturing dynamics using a common database structure is important. 
This can help develop bench mark solutions and to share across different regions. 
Incorporation of complexity vs adoption of reductionism is important consideration – 
complex and accurate models need to be coupled with rules for simplifying information. 
Impact of big projects on water quantity, quality, environment and links with climate change 
are important for tackling global issues. Modellers need to dealing with uncertainty by 
explaining it to people while satisfying local vs global interests.  Learning machines can help 
simplifying data collection and modelling – floods, droughts and climate change leading to 
strategy development and mitigation measures. Using models which can show the 
consequences can be a proper way of putting issues such as global change on the agenda. 

 

It is not clear how to link water models with community schools? Primary and secondary 
education in the context of community education in water management is key to sustainable 
development. Modellers need to focus on appropriate role of optimisation and simulation 
models. Optimal scenarios as compared with optimisation techniques are different concepts. 
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Recommendations for Actions 

1) Setup e-group, facebook, Wiki on modelling in the short term to share these ideas with a 
wider group 

2) Standardisation of database platforms (and modelling suites environment) to aid plug-in. 
HELP, PUB and FRIEND to facilitate this process.   

3) Need to develop capacity in use of models and engagement with stakeholders. Modellers 
need to learn appropriate communication skills. (start with training the modellers) – Training 
workshops (within next 2 years). Needs to be customised to regional conditions 

4) Publications (Policy brief – 6 months, special volume/book on frontiers in integrated water 
systems modelling in next 1 years, guidelines (working over 2 year) 

5) Capture state of art on linking hydrology and ecology in a dynamic framework. study to be 
aided by a core group. (AIT, University of Essen, Cemagref, MAB, Kiel, ERCE, ICCE and 
Melbourne). (2 years) 

6) Integrate modelling with planning, decision making and policy implementation using 
dynamic feedback from field to modify models and decision making process.  

7) Need guidelines for stakeholder engagement, scenario development, integration of 
disciplines, modelling, and decision making activities. (Develop integrated modelling 
(between models and stakeholders – UNESCO in next 1 year) 

8) Take into account policy development and implementation time frameworks by defining 
appropriate inputs and outputs.  

9) Synthesis of best practices in the use of models to develop, adapt and modify policy e.g. 
EU Framework Directive, NWI (possible special session in a conference on similar lines by 
linking IHP system). (2- 5 years) 

10) Economics  need to focus in four areas: 

• Financial assessment, values and costs – neo classical – done 

• Institutional/Ecological economics – minimise transaction costs – need to explore 

• Possible future investments in General Equilibrium models 

• Regional economics assessment – input-output analysis – not included in most models 
(UNESCO Chair+partners to convene ) - 2010 

11) Need to closely interact with emerging modelling techniques such as the motivated 
machines (may require integration of existing models with new machine learning methods). 
This will also integrate with modelling people behaviour with biophysical models. A study of 
state of art and possible seminar e.g. agent based approaches. (1 to 5 years) 
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Agenda 

April 21, 2009  

Welcome, Introductions and Background       

Expected Outputs from the Workshop     Shahbaz Khan 

Integrating Modelling and Decision Making     Hector Malano 

Motivated Machine Learning for Water Resource Management Janusz Starzyk 

Integrated water resources modelling – Challenges in crossing the disciplines Nicola 
Fohrer 

Integrating Economic Modelling Approaches into System Harmonisation Brian Davidson  

Modelling multiple interests in a river basin     Mukand S Babel 

Use of Participatory Scenario Modelling as Platforms in Stakeholder Dialogues Lotta 
Anderson 

Integrated modeling approaches to support decision making and development of a policy 
framework for water resource management      Anhsuman  

Scoping pathways to convergence of different disciplines     All 

Scoping pathways to convergence of different disciplines     All 

6.30 Close 

 

April 22, 2009  

Scoping convergence of modellers and practitioners    All 

Action Plan for New Frontiers in Integration for Sustainable Water Management  All  

Summary and Close        Shahbaz Khan 
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