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Water resources management can be challenging when confronted 

with pollution, water shortage, floods, and water-related diseases. In 

addition, the quality and quantity of the available water is expected to 

deteriorate further by climate change and variability and population 

growth, especially in developing countries. Water resources manage-

ment are best managed at the scale of the geographic river basin.  By 

doing this, following aspects can be addressed: the impact of up-

stream water users on the downstream users, the need for water re-

sources management across administrative boundaries and the alloca-

tion and control of the available water resources between the different 

sectors spread over the river basin, including households, agriculture, 

energy  production, industry, tourism and ecosystems. 

  

In this thesis, it is assessed how the management of a multi-functional 

river basin can be facilitated through the development and testing of 

analytical tools in data-poor and data-rich context. This thesis focuses 

on the selection of the most appropriate tools and best management 

options to address the context-specific challenges in river basin man-

agement. A variety of tools and strategies is developed and tested on 

a variety of stakeholder selected themes: cost-effective improvement 

of water quality in the Nete river (Belgium), an early warning system 

for flash floods in hyper-arid Egypt and integration of human health in 

wetland management in the Inner Niger Delta (Mali). 

 

This thesis arguments that the development of tools can support inte-

gration and cooperation between experts and decision-makers. Trans-

parency on limitations, assumptions and expected outcomes can gen-

erate trust of the scientific tools with decision-makers. Important ele-

ments for this are where and how to involve stakeholders in tool de-

velopment. If there is a perceived lack of data and capacity, besides 

questioning the tool complexity, equally important is the process used 

for model development and stakeholder involvement. In data-poor 

context, in order to be effective, tools and information must be simpli-

fied to a level where they can be understood and used by managers, 

not only by technical experts, although this does not preclude the 

need for specialist input.   
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