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 Water resources challenges in Lebanon  

 • Water scarcity is one of the main problems currently facing the country. 

• The current situation : 

– Limited Water Resources, with additional stress exacerbated further 

from the consequences of climate change and of mass population 

movements  

– Increase in water demand across sectors, Irrigation is a highly water 

consuming 

– Inadequate water supply systems and water use 

• Environmental dilemma 

– Pollution of water resources 

• lack of Data 

– Quantity and quality of surface and ground water resources (Lack of 

temporal series 

– Inadequate development of management and planning practices.    
Limited level of water quantity and quality monitoring networks 

 



MEW & IWRM Planning in Lebanon 

 Progress & achievements  

• IWRM concepts: Creation of a framework for broad stakeholder 
participation 

• Revision  of water Legislation (2000) and its amendment (2001) 

• National 10-year Strategy Plan for the Water Sector 

• National Water Sector Strategy (NWSS) (approved March 2012) 

• Water Code: cooperation programme between Lebanon and France. 
The Water Code has been submitted to the Council of 
Ministers for approval.  

• Projet de Centre d’Information et de Formation aux Métiers de l’Eau 
C.I.F.M.E au Liban 

– This center has been labeled by UfM on 7th of April 2014 by a unanimous 
decision of 43 Member Countries of the Union, under project of title : 
“Towards a Mediterranean Knowledge Platform on Water”. 

– Feasibility study has been recently implemented by OIEau and Funded by 
AfD”.  

– Feasibility study for National Information system will be carried by EMWIS, 
funded by FAO 
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Projet de Centre d’Information  

et de Formation aux Métiers de l’Eau 

C.I.F.M.E au Liban 

For strengthening the National Policies and 

Strategies on Integrated Management of Water 

Resources 

To improve knowledge of Resources, their uses and 

the status Governance and to Strengthen Administrative, 

Legal, Financial and Technical Capacity of the various 

organizations of the water sector. 

In this context 

MEW Initiated the creation of 



General Objectives 

• Ameliorating the knowledge about the water 

resources and their uses 

 => Information Component 

  

• Capacity building of the relevant  stakeholders 

working on how to use and adopt the best 

innovative technologies 

=> Training Component 



Value of Water Information 
• For water policy planning and assessment 

– Knowledge of the resource, its status and evolution 

– Aggregated indicators with socio-economic data 

 

• Integrated water resources management and risk prevention 
with all stakeholders 

– Operational monitoring 

 

• Essential for public information, awareness raising and 
participatory approaches 

– (local) status, simulation 

 

• Simultaneous combination of various levels of action:  

– local, basin, regional, national, international, etc.  
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Information Component – Principles 

Dtabase 
Coastal Water 
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implement 

an 
organization 

Define the 
needs 

 

 

 

 

 

Collect, process, manage, validate 

Enhance, disseminate, evaluate, report 

Catalog  
metadata  

 
Dashboard 

  

Doc, Maps, infos  
Statistics  

Internet Portal 

Bulletins,  
synthèses 

 

Simulation:  
WEAP, MODFLOW,  

GWBase… 

Report 

Database 
Wastewater. 

Database 
Groundwater. 

Reference  
Database 

Cartography  

Database 
Surfacewater. 

 

 

 

Application 
of the 

International 

Standards 

 

 

 

 

measure analysis Investigations 
Satellite  
images 



Overview of NWIS and sub-systems overall architecture with 
the main stakeholders  



Data Inventory (Assimilation) 

Hydrology, watershed physical and physiographic, climatic, 

water use/demand, water quality, water systems, agriculture, 

land use/cover, socio-economic, etc 

Legislative Framework 

Laws, Policies, 

Legislations, Regulations 

Decision Support System (DSS) 

Modeling / 

Analysis 

(e.g. WEAP) 
 

Database 

(Spatial and 

temporal) 

Analysis  
(Spatial, GIS) 

Institutional 

Framework 

Institutions, public 

involvement, NGO’s, 

etc 

Planning, Management, Decision Making 

Planning: MEW, CDR, LRA, MOA, Stakeholders… Investment: (CDR, MEW, 

MOF…)  

Operation: (WE, LRA, Municipalities…) 

Acceptance 

Feedback 

Inquiries Information  

IWRM Conceptual Framework  

(MEW Lebanon) 

Communication 

Monitoring System 
(MEW, WE, LRA, MOE, MOA) 
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Data assimilation 

(MEW Geodatabase) 

Climate, Hydrology, 
water resources, water 
quality, socio-economic 

data… 

Model implementation 
and calibration  

Hydrologic modeling 
(surface runoff, ground 
water recharge, ET, etc) 

Water Resources 
Modeling 

Water demand/use 

Future Scenarios 

Implementation of 
climate scenarios: 

Hydrologic 
forecasts, Future 
water resources 

forecasts 

Water Quality 
Modeling 

Assessment  of 
major drivers and 

impacts 

Analysis 

Evaluation and assessment of 
current and future conditions 

(identification of 
impacts/drivers), evaluation of 

different scenarios (e.g. 
climate change impact 

analysis) 

Decision making 

Mitigation, adaptation, 
risk management, 
management plan, 

program of measures... 

Decision 
implementation  

Monitoring plan 

MEW Integrated DSS 

DSS 



Data Decision 

Data 

•Historical data 

•Monitoring 
stations 

•Field 
observations 

•RS datasets 

•Statistics and 
census 

 

Data 
management 
system 
(DMS) 

•Hydro database 

•Data exporter 

•Data sharing 

 

Modeling 
software 

•Surface water  

•Groundwater  

•Water budget  

Modeling 
indicators 

•Water  

•Shared 
information 

Decision 
making 

•Informed decision  

Looking at 
trends  

Station data 
(climate, streamflow, 

springs, snow, 
groundwater) 

Management data 
Water rights 

 

Surface and 
groundwater 
planning and 
management 

Modeling datasets 
Future scenarios 
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Meteo 
Data 
(CA, 
LARI) 

WA Data 

MoA 
Data 

LRA 
Data 

MoEW  

Water DSS, 
Drought 

Monitoring 
System 

CA,  

LRA 

WA 
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Water availability for agriculture. 

Projected drought impacts. 

Drought vulnerability.   

Water availability from springs, 

wells, reservoirs, and dams. 

Projected water demands by 

sector. Drought forecasts. 

Projected water shortages. 

Spatial estimates of 

precipitation and temperature. 

Drought forecasts. Drought 

vulnerability. Projected 

streamflow. 



Simulation: WEAP, MODFLOW, GWBase… 



Modeling software: Developing an integrated DSS for Narh El Kelb (ongoing activity) 



Modeling indicators 
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Decision making? 

• for surface water: 
– mapping of the location and boundaries of water resources (e.g. 

watersheds, rivers, streams, wells, etc); 

– Assessing climate and hydrologic variables; 

– Detection of baseline conditions for surface water resource (i.e. 
hydrologic cycle) 

• For groundwater: 
– Mapping of the location and boundaries of groundwater 

resources (i.e. geologic, and hydrogeological analysis); 

– Detection of baseline conditions for ground water resource 

• Scenario analysis  
– Water resource management, operations, and planning 

– Climate variability and change analysis  

– Stakeholder consultations / water users contribution 



NWIS Benefits 

• Data management: 
– Supporting decision making (water and other sectors) 

– Better data accessibility  

– Better control on costs 

– Upgrade of existing (sub) systems 

• National referential data sets 
– Comparability 

– Quality control & stability over time 

– Optimising monitoring networks 

– Aggregating and combining data 

– Openness to add applications/services 

– Integration of water data with data from other sectors 

• Regional harmonisation 
– Sharing experiences, existing guidelines 

– Use of international standards supporting data exchange 

– Sustainability of technical solutions   

– Easier reporting to international initiatives 

– Potential international support 

 



Data access & visualization at 

different levels 

Drivers 

Pressures 

Impacts 

Environmental 

Status 

Water Accounts 

Action Plan (e.g. 

investments) 

 Flood Risk 

Management 

Water bodies 

Characterization 



Data integration and 

visualization: Water balance 

• Example from Arno river basin (Italy) 

Abstraction & Restitutions 

Annual average 2010-2015 Minimum Year (2012) 

Year Worst month 

in summer 
Year 

Worst month 

in summer 



 

Monthly hydrographic 

situation 



Status of Waste Water Treatment Plants  

http://www.assainissement.developpement-durable.gouv.fr/   

 

http://www.assainissement.developpement-durable.gouv.fr/
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SWIM and Horizon 2020 Support Mechanism 
Working for a Sustainable Mediterranean, Caring for our Future 

Feasibility Study for the information component of 
the Information and Training Centre for Water in 

Lebanon 

Kick-off workshop  

Name 

email 

website  

 

www.semide.net/initiatives/MWKP  

http://www.semide.net/initiatives/MWKP

