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Project: Implementing the 2030 Agenda for water efficiency/productivity and 
water sustainability in the countries of the Near East and North Africa region

• FAO has partnered with the International Water Management Institute (IWMI) to 
execute the project funded by SIDA

• Scope of the project: Meeting the Sustainable Development Goal 6 on clean 
water and sanitation calls for an integrated approach, one that has the power to 
transform the management of strategic and scarce resources such as water, 
land, and energy (WHO and UNHABITAT, 2018).

• Lebanon was one of the countries which has been chosen to benefit from this 
project

• Elkalb river basin has been selected as the study area



Project: Implementing the 2030 Agenda for water efficiency/productivity 
and water sustainability in the countries of the Near East and North Africa 
region
• Component ONE – Water Accounting

• First Cycle-Rapid Water Accounting Key findings plan and training

• Second Cycle – Advanced Water Accounting, Key findings, plan and training

Water Accounting Institutionalizing :Establishing a water accounting unit/team or mandate its 

function under the   existing function at MEW (i.e. Program and Follow up Department) 

• Proposed Support (MEW, FAO and IWMI)
• Discussion and Decision 

• Component Two – Water Auditing
1. Proposed plan and training: undertake water governance analysis (High level regional Introduction

water governance analysis (water auditing) ;

2. Strengthen the capacities of the national stakeholders/actors to support the water auditing process ;

3. Build the capacity of the local team, to perform and support the water governance analysis/auditing

process in the Country

• Proposed Support (MEW, FAO and IWMI)

• Discussion and Decision 



Background

• Rapid Water Accounting (RWA) was conducted in Kalb River Basin (KRB)

• Kalb River Basin (KRB) was chosen being the main water supplier for Greater Beirut.

• Aim was to estimate the water accounting major components, determine data gaps,
and define capacity building needs.

• RWA mainlydepends on secondary data (revising), field visit, and local interviews

• Water in KRB is mainly used for domestic and agricultural purposes in addition to
industry and tourism/recreation.

• RWA considered water year 2015 as a normal precipitation year with inflow and
outflow estimates of 321MCM and 558MCM.

• This estimated deficiency (-237MCM) is assumed to be compensated by “reduction of
groundwater storage” – thus requiring detailed assessment.



Elkelb river basin

Historical and cultural basin.

Surface water catchment about 260km2.
Topographic elevation extends from sea 
level to >2400masl.

Major spring is Jeita Spring – groundwater 
catchment extending outside KRB.



Challenges:

➢ water is supplied unevenly amongst the population

➢ water distribution and access to water

➢ Climate change

➢ Increasing demand and competition 

➢ population growth and the influx of Syrian refugees

➢ Increased groundwater extraction and illegal wells 

➢ Food production

➢ Deforestation



Water deficiency is compensated 

from: 

1. Ground water

2. Water stored in Chabrouh dam

Annual water budget (hydrological year 2015)
Annual water budget

Inflow Outflow

Precipitation 283.66
Flow to the sea 231.29

GW inflow 34.80
Import 3.24

ET 

Agriculture 20.81
Urban 25.94

Industrial 1.34

Natural land 145.28

sub-total 193.36

Water Surface E
Water reservoir 

E
0.27

Exports 65.31
GW outflow 67.7

Total 

Inflow
321.70 Total Outflow 557.9

Change in 

storage

-236.2 (+3.4 from surface reservoir and -239.6 from 

GW)

Findings of RWA in Kalb River Basin

Overall balance in KRB (Rapid 

assessment) is 

Negative.

▪ Water needs exceed 

available water



Lessons learned
• water accounting helped in its systematic quantitative assessment of the water balance 

(availability, supply, demand, use, etc.) in any given basin, no sufficient insight and proper 

decision making can be established without data, information, and knowledge.

• We cannot manage what we do not measure – this is fundamental for any water accounting 

plan that will be adopted nationwide.

• Remote sensing could fill data gaps, without dispensing extensively with ground measurements 

• As a result of the assessment, more than 40% of the water outflow are depleted for non-beneficial 

purposes, while water needs is less than the renewable water resources.

• The negative water budget could be balanced if water depleted toward the sea are collected.

• Analyzing different scenarios  (building a second dam and usage of unconventional water ) shall help 

in a better decision making

• The importance of strengthening participation of local communities that help in data collection and 

give a clearer view of the situation.

• Stakeholders engagement in any project  reduce the uncertainties

• Capacity building is important 



Lessons learned
In General:

• Planning and developing “at basin level” versus “administrative units” in Lebanon 

is essential when considering the principle of integration of water resources 

management in line with the trends of social and economic development while 

taking into consideration the preservation of the environment.

• Application decrees must be set forward for the “Code de l’Eau” (Law 192/2020) 

in a conjunctive (surface water and groundwater) manner which catalyzes an 

integrated management while incorporating water accounting in equitable, safe, 

and transparent ways.



Lessons learned

Water Accounting WA+ (IHE Training):

• While this framework utilises the use of freely available remotely sensed data (satellite data) to define 

water balance for any given basin, the validation of such data cannot be achieved without ground 

measurements especially for precipitation (rainfall and snow, at different elevations, snow water content, 

etc.), evapotranspiration (real and actual), and landuse/landcover.

•  Although surface water runoff and stream discharge can be defined (to certain limitations) using 

remotely sensed data, the accuracy while adopting in the balance is highly dependent on real ground 

measurements as to contribution from direct springs discharge, runoff (urban or agricultural), direct 

precipitation, industrial/wastewater discharge, groundwater seepage and baseflow, etc.

• The current capabilities of the water establishments or other water authorities (LRA for example) in 

addition to meteorological stations (NMS) to continuously monitor and record real time parameters for 

validation purposes, are largely hindered due to financial factors (equipping and equipment 

modernisation), and skilled human resources (trained and capacitated personnel).



Lessons learned

Groundwater Modeling:

• The model buildup requires a large data set of geological, hydrological, hydrogeological 

parameters to conceptualise and build a mathematical model of the basin domain. While lack of 

research in a certain basin to define such boundaries is mostly the case, large uncertainty in the 

groundwater contribution (recharge, discharge, and storage) component can lead to biased and 

inaccurate interpretations of water balance models.

• What applies to surface water monitoring, applies to groundwater monitoring and specifically 

real time groundwater level fluctuations (in monitoring wells, or public production wells) and 

discharge from wells (public and private; in addition to springs). Modernisation, equipping, and 

capacitation are a must in this regard, while overcoming financial and logistical limitations.



Water Auditing

❑ Objectives:

O Produce information needed to recommend how to reduce water stress in Kalb

River Basin such as water consumption by region or sector, water productivity, etc.

O Deepen /understand of the definitions and key concepts of Water Auditing

(Water Governance Analysis) among the WA team and stakeholders who may be

involved in WA (WA team/production network)

O Deepen /understand in the WA team on the role of every stakeholder in the

Water Auditing process



Four-phase Governance Analysis/Water Auditing 



Step 1: Problem Framing (3 parts)

• Literature Review: Country Context + Basin Context + Stakeholder’s Mapping

• Interviews

• National Water Governance Workshop: 19-20 November 2021 in Beirut

Step 2: Institutional Analysis

• Identifying key institutional challenges

• What is the institutional challenge?

• What are the key organizations and actors?

• What are the rules and processes?

• Literature Review: Water Reform texts

• Interviews

• Field Visits: Ministry of Energy and Water + KRB upper basin

Step 3: Political Economy Analysis

• Analysing political economy behind key challenges

1. What are the power relations between the institutions?

2. Who influences what?

3. Who has an interest?

4. Interviews

Step 4: Priorities for Action
Developing programmatic 
priorities for action

1. Develop a cadastral survey to 
investigate all plots with water 
rights: The status of the right, 
the usage of the right, etc. 

2. Push for Irrigation 
Management Transfer through 
the Adoption of the Law on the 
Water Users Associations



Mapping Stakeholders

1-Ministry of Energy and 
Water

2-Water Establishments

3-Litani River Authority

4-Municipalities

5-Water Users Associations

6-Ministries

7-Consumers

8-Irrigators



The Context - Country

• Laws and Policies:

Before 1920
2000-

Present
1990-
2000

1975-
1990

1943-
1975

1920-
1943

Law 221/2000

Decree 14438/1970

Law 20/1966Mecelle Code 
in 1877

Order 144-S/1925
Order 320/1926 Law 210/2012

Several laws/decrees
related to the AWOs**

Decree 12084/1956, 
5916/1960, 9722/1968

Water 
Master 
Plan

NWSS Updated
NWSS

Decree 1082/2008

Law 192/2020

* Reviewed to date; ** Autonomous Water Offices



Contributing Factors - Hypothesis
• Inequitable tariffication, Inefficient cost recovery

• Non-participative decision-making processes,

• Lack of sectoral coordination,

• Legal pluralism, institutional duplication and fragmentation of responsibilities,

• Private rights on water,

• Overlapping or fragmentation of responsibilities, 

• Fragmented political & territorial system,

• Policies of austerity,

• Increasing water scarcity, 

• Water quality deterioration, 

• Political turmoil, 

• Aging employees,

• Lack of data, 

• Obsolete institutional arrangements and bureaucratic restraints, 

• Alienated programs by external agents,

• Groundwater overexploitation.

• ...



• The project included literature review on water reform in relation to the basin, 
interviews with public servants, a national water governance analysis 
workshop, and field visits to the administration and the upper basin.

• A detailed report on the country context, basin context, problem definition, 
institutional analysis and political analysis was produced, in addition to a 
brochure and a banner. 

• The ongoing results of the exercise were disseminated regularly to the Ministry 
and Water Establishment during bi-monthly meetings, encouraging all the 

partners to engage. 

Water Auditing Exercise – Results and Impact



• The project shed the light on the importance of ensuring water for irrigation in order to 
enable resilient agro-food systems.

• The positive engagement of the ditch riders (employed by the water establishment) with the 
project should be built on.

• The need to Develop a cadastral survey to investigate all plots with water rights: The status 
of the right, the usage of the right, etc

• Irrigation Management Transfer through the Adoption of the Law on the Water Users 
Associations is a must

• The continuous interest of all the partners in water governance issues, especially in times of 
political, economic, and climatic instability is important.

• The Ministry and the Water Establishment understand the importance of combining both 
Water Accounting and Water Auditing exercises to achieve better outcome.

Water Auditing Exercise – Lessons Learned



Thank you!


