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Overview

Water Poses a Critical Challenge for Bahrain

National Oil and Gas Authority (NOGA) is working to achieve 
sustainability goals 

Develop Integrated Water Resource Management Tools and 
Strategies

 Standardization and Coordination of Water Data

Common Collaborative space. 

Outcome -“Water and Climate Knowledge Platform” or WCKP 
in support of IWRM



A Water and Climate Knowledge
Platform for Bahrain



SDG 6 seeks to ensure safe drinking water and sanitation for all, focusing on the sustainable management of water resources, 
wastewater and ecosystems, and acknowledging the importance of an enabling environment. In the 2030 Agenda for 
Sustainable Development, countries have committed to engage in systematic follow-up and review of progress towards the 
Goals and targets, using a set of global indicators.

Sustainable Development Goal on water and sanitation (SDG 6)



Robust Decision Making
1. Decision 
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Stakeholder Driven: Elicitation of Needs and Expectation:
The XLRM Problem Formulation Framework

Exogenous Factors /Uncertainties (X) Management Levers/Strategies (L)

Uncertain factors that are outside of the 
control of water managers but which have the 
potential to impact the decisions being made.
e.g. population change; climate change; new 
regulation …

Options under consideration by water 
managers to improve the performance of a 
water system under consideration.
e.g. new desal plants, conservation programs, 
recycled water, rainwater harvesting, 
strategic groundwater reserves, TSE use, etc.

Relationships/Models (R) Performance Metrics (M)

Models that are constructed to capture the 
relationship between uncertain factors, 
management strategies, and system 
performance.
e.g. WEAP Modeling; expert opinion, WCKP …

Measures that will be used to evaluate the 
potential performance of the selected 
strategies in the face of identified 
uncertainties.
e.g.  Unmet Demand, Groundwater Storage, 
Water Costs; compliance with regulation



 Policy levers (L) actions that decision makers can consider
 Exogenous uncertainties (X) are factors outside decision makers’ control, such as 

climate change, demographics, demand for water and energy;
 Metrics (M) are the performance standards used to explore if choices achieve goals;
 Relationships (R), simulation models that describe how the policy levers perform, as 

measured by the metrics, under the various uncertainties. 

X

L

R

M

Hydroinformatics- The Water Evaluation and Planning 
Decision Support System

https://WEAP21.org
Windows Application
Web-enable
40,000+ registered users

https://weap21.org/


The WEAP IWRM Model   

Water Supplies

 Water Supply Network

 Electricity and Water Authority Network

 Desalinization Supplies

 Groundwater Supplies

Water Demand

 Domestic

 Commercial and Domestic

 Irrigation (Agriculture & Amenity)



IWRM Model - WEAP  



IWRM Model – Performance Metric 



Data and Information

IWRM – The Water-Climate Knowledge Platform  

Add Data



IWRM – The Water-Climate Knowledge Platform  

Data and Information



Data and Information

IWRM – The Water-Climate Knowledge Platform  



IWRM – The Water-Climate Knowledge Platform  

Knowledge



Conclusion and Recommendations  

 Taking Data and Information to the “Next Level”

 How do we develop Hydroinformatics that are relevant to both Specialists and Policy 
Makers?

 How can Decisions Support Approaches (Robust Decision Making /  XLRM) be made 
useful for policy makers

 Policy Implications

 New insights into water resource sustainability

 Metrics to Improving Sustainability Metrics

 Common Framework for Storing Historic Data and Adding New Data

 Visualization and Analysis Tools for Improving IWRM


