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WATER RESOURCES IN LEBANON AND THEIR IMPACT
ON THE DYNAMICS OF AGRICULTURAL DEVELOPMENT

The article presents an analysis of water consumption problems in Lebanon. Analytical data are put
forth on the annual intake of fresh stock in Lebanon, as well as its consumption by different sectors.
Particular emphasis is placed on agricultural production risks in case of a further situation deterioration
of in water supply and water shortages emergence, such as reducing food insecurity; slowing down the
country’s economic development; rising prices for agricultural products; reducing the area of crops and
the quality of products produced. The author examines the current government programs aimed at water
supply development in Lebanon, in particular: the project to expand the water supply in Lebanon and
the strategy of the Ministry of Agriculture for 2015-2019. Conclusion is drawn about the insufficiency
of the measures applied, since the population of Lebanon is rapidly increasing due to the flow of refu-
gees and the general growth of the population’s need for fresh water. On the basis of the revealed de-
structive moments in the water sector of Lebanon, the following possible ways of their elimination are
offered: structural redistribution of water resources between the country’s territories, ensuring compli-
ance with existing water regulations (fines), ensuring payment for water supplied to agriculture,
strengthening of state control over water consumption.
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Introduction. The countries of West Asia and
Northeast Africa are facing serious socio-economic
pressure due to the limited ability to exploit water
resources. This has a negative impact not only on
the standard of living for the population, but also
on the development of the economy, because the
problems of water supply directly affect the agri-
culture of Lebanon. This problem is particularly
acute in the agricultural sector, since water supply
issues are key to the production of agricultural
products. According to experts (National Council
for Scientific Research, Ministry of Agriculture,
World Bank), this problem will only get worse as
the population grows and water consumption in-
creases. In addition, climate change is a significant
factor complicating the process of forecasting water
consumption and redistribution. Lebanese scientists
agree that in most arid and semi-arid regions of
the world there may be an acute shortage of water
[1-4]. Climate change in Lebanon is projected to
increase rainfall and surface water fluctuations, as
well as decrease snow cover and glaciers [1]. Ex-
treme weather events, such as droughts and floods,
will also be more frequent. It is suggested that agri-
cultural production will be less dependent on fresh-
water resources than before [3]. Combined with
these changes, Lebanese farmers will face ineffi-
cient use or pollution of water resources, which
will ultimately affect the country's economy.

The purpose of this article is to identify the
features of water consumption in Lebanon and to
assess the possible risks of the agricultural sector
in case of water scarcity.

Main part. Water resources in the Middle East
are insufficient to meet people's needs, and their

scarcity is a subject of discussion in many scien-
tific discourses [1-3, 5]. However, it should be
clarified that Lebanon has an atypical topography
that distinguishes it from the surrounding coun-
tries. Its small area is characterized by mountain-
ous terrain, outlined by several systems of valleys.
Two mountain ranges (Mount Lebanon in the West
and Anti-Lebanon in the East) extend parallel to
the Mediterranean Sea and are separated by the
Bekaa plain, which includes a relatively wide de-
pression. Moreover, Lebanon has many sources of
surface water, including rivers, springs and lakes.
In addition, there are many aquifer rock formations
and karst canals where groundwater can accumu-
late as a result of seepage. There are also special-
ized reservoirs. The total number of licensed indi-
vidual private wells is estimated at 20,000 wells in
the Greater Beirut area. In addition, there are ap-
proximately 60,000 illegal wells. Surface water
storage capacity in Lebanon is very small, account-
ing for only 6% of total water consumption. There-
fore, it is no exaggeration to say that the state of
the water sector has not improved over the past
three decades, even though there are an excessive
number of projects, studies and government pro-
grams in this area [6].

An analysis of recent data in the Lebanese wa-
ter sector shows that today there is a tendency for
water demand to increase, and it is also quite dy-
namic (table). The increase in water consumption
in Lebanon is largely due to population growth
because of the flow of refugees from hot spots
(Syria, Iraq, etc.).

Although Lebanon has a lot of water compared
to Jordan, Palestine and Syria, the volume of
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renewable water in the region has decreased to
1000 cubic meters a year per person.

Water consumption in Lebanon for 2005-2017 [7]

Growth

Index 2005 | 2011 | 2017 rate, %
(2017/2011)

Population, mln.| 5 g5 | 414 | 610 152.9

people

Annual freshwa-
ter intake, bln. m’
Water consump-
tion per person,| 340.85(316.43(214.75 67.9
c.m.

1.36 | 1.31 | 1.31 96.3

However, the water crisis affecting Lebanon
precedes the arrival of Syrian refugees. Decades of
civil unrest and lack of investment, and then a
number of military conflicts caused by regional
and sectarian tensions led to a split of the popula-
tion of cities and towns, to the detriment of the
country's existing water infrastructure that delivers
water to the cities.

According to experts, the domestic demand
in 2017 was 467 m’/year. Demand in 2030 is pro-
jected to be 1258 m’/year for the domestic market,
increasing from 163 to 440 m’/year for industrial
production and from 900 to 1220 m*/year for agri-
culture [6].

Lebanon's scientific institutions, Government
and water utilities are working to address the prob-
lems of infrastructure and water resources that
underlie the water crisis.

This includes upgrading infrastructure for wa-
ter and wastewater treatment systems. However,
complaints about the lack of understanding of the
unbalanced water supply in Lebanon are often the
subject of controversy, and budget expenditures to
address these problems have not yet been properly
calculated.

In addition to the problems of water scarcity
and the deterioration of its quality, the problems of
water resources in Lebanon's agriculture are only
getting worse. At the farm level, businesses are
small and fragmented, which increases the cost of
installing irrigation systems. The current irrigation
systems are old and inefficient. Farmers do not
realize the value of water and its rational use,
which exacerbates the problem of water loss when
it is consumed free of charge.

Agriculture consumes 85% of available water
resources, and the increasing demand for water puts
additional pressure on irrigated agriculture, leading
to an increase in abandoned land due to lack of wa-
ter or diminished investment opportunities.

Lebanon’s agriculture plays an important role
not only in shaping the country's GDP, but also
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supports a certain level of food security in the re-
gion. In this regard, it is necessary to indicate the
possible risks in reducing the water supply of agri-
culture in Lebanon:

— reduction of food security;

— slowdown of the country's economic devel-
opment;

— price increase for agricultural products;

—reducing the area of crops;

— reduction in the quality of products pro-
duced;

— environmental risks: water and soil pollution.

In recent years, the Lebanese government has
taken many initiatives to improve water manage-
ment, including the adoption of the National Water
Strategy, which included increasing irrigated land
from 90,000 to 170,000 hectares and had launched
the Canal 800 project to irrigate southern Lebanon
[8, p. 24].

New irrigation technologies that improve the
efficiency of water use and distribution at the mar-
ket level are now being actively introduced into the
work of Lebanese agricultural enterprises. In addi-
tion, there is a sewage infrastructure that allows the
collection and treatment of wastewater and its re-
use in irrigation, as well as the possibility of in-
creasing groundwater recharge.

The weaknesses of the state regulation of the
Lebanese water sector are the lack of long-term
plans for the implementation of modern irrigation
systems in the agricultural areas of the country, as
well as a detailed assessment of the necessary in-
vestments for this. The limited number of local and
national programs in the field of water resources
management can also be indicated, in particular in
the field of irrigation. There are no legislative acts
on creation and management of water resources by
the Association of water users. All this adds com-
plexity in carrying out scientific researches and
distribution of their results in practical activity of
bodies of the government and economic entities
[8, p. 25].

Today in Lebanon, measures to ensure the
safety and improvement of water resources are
becoming a priority. National and foreign organi-
zations, including public and private institutions,
have recently paid attention to this, and this is con-
firmed by the implementation of new programs
and projects developed by regional and interna-
tional organizations (UNDP, USAID, IDRC, etc.).
These programs contain actions and plans adopted
by the Lebanese government, in particular: imple-
mentation of law no. 221. It was adopted to divide
the boundaries between public policies in the water
sector and the provision of water services. As part
of the implementation of this law, four new water
treatment canals have been established for various
regions of Lebanon.
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Till 2014, the Lebanese Council for Develop-
ment and reconstruction (CDR) did achieve a re-
markable step by approving the implementation of
agricultural projects. These projects were prepared
in the past several years after the implementation
of sectorial development programs beginning with
the urgent rehabilitation plan and in coordination
with the responsible ministries.

The European Community has funded the im-
plementation of the Agricultural Planning Support
Project. This resulted in the development of the
elements and guidelines of the agricultural policy
according to the Technical Support Project for the
agricultural statistics that we imposed by the coun-
cil. This resulted in the development of the Leba-
nese Ministry of Agriculture strategy and work
program for five years (2005-2009).

In the field of irrigation, a World Bank loan for
rehabilitation of irrigation projects allows the reha-
bilitation of 27,000 hectares of agricultural land [9].

The loan was also financed through contracts
to strengthen the capacity of the Ministry of Ener-
gy and Water and the Litani Authority, which in-
clude the provision of vehicles, equipment, consul-
tancy contracts, training and studies that facilitated
the implementation of these projects.

According to the USAID project, the Deir Al
Ahmar area which is located in AL Bekaa valley,
has a very limited resources, and using the tradi-
tional irrigation, a lake of local springs and collect-
ed rain water cannot irrigate this 300,000 meters
area, it can barely irrigate 10% of the total area.
But, with the help of the new project that is fi-
nanced by USAID program and named as Lebanon
Water Project, it is possible to irrigate all of these
lands from the same lake. Around 30 to 35 farmers
will be able to benefit from this project. The drip
irrigation, allow Lebanese people to enjoy a better
quality crop and greater yield.

In 2017, the Committee of Agriculture and
Tourism in the Lebanese Parliament declared the
measure of small farmers. Increasing the irrigation
efficiency for small farmes by providing them the
supporting irrigation equipment, and encouraging
them to use the renewable irrigation projects, which
leads to the increase the irrigated agricultural lad
drip by 15% in 5 years, and secure and install the
drip integration equipment for 1,000 hectares of
agricultural land every year, and reduce the cost of
operating irrigation systems by supporting solar
power generation system (estimated total cost of
12 billion over a period of 5 years).

“Phosphorus” — a fiber optic irrigation sensor
project is heading to the final stage. Lebanon co-
operates with Italy and Switzerland representatives
in nine major international scientific bodies, to
create the first intelligent irrigation system, that use
sensors based on fiber-optic technology. These

sensors are designed to measure variables like
temperature and humidity, concentration of ferti-
lizers and pesticides, as well as enzymes in the
soil, allowing for optimal irrigation, which increas-
es yields. Besides saving water, this also reduces
the cost per hectare from USD500 to USD60, ac-
cording to the project calculation.

The key programs aimed at increasing the level
of water supply in Lebanon today are the following:

— Law no. 221;

— Lebanon water supply expansion project;

— Strategy of the Ministry of Agriculture for
2015-2019.

The challenges that lie ahead are extremely
complex and locally diverse. It is necessary to
focus on policies to improve the efficiency of wa-
ter use in agricultural production, significantly
reduce the impact of the sector on freshwater con-
sumption and increase its resistance to water risks.
This will require, at every level (state, commercial
and public), the adaptation of consumers to specif-
ic water systems.

At the level of farms and small agricultural en-
terprises in Lebanon, the government has to
develope the following actions:

— the creation of information systems at the
farm level on water resources;

— to encourage farmers to adopt water-saving
and risk-tolerant technologies and practices;

— to contribute to improving farm management
practices that can internalize environmental costs on
the basis of the “polluter pays damage” principle.

At the water supply level, the Lebanese gov-
ernment can:

— improve information systems for assessing
water quality and the geographical location of
groundwater flows, which will help limit risks in
agricultural production;

— determine the property rights associated with
water intake, water discharge and provision of the
ecosystem;

— develop flexible and reliable water distribu-
tion systems that allow fluctuations in both price
and quantity of consumption — through market
mechanisms, for example, in response to seasonal
conditions and climatic shocks;

— use regulatory, economic and collective
measures to control the intensive use of groundwa-
ter in agriculture and water pollution.

In economic terms, a favorable environment
for the efficient use of water resources in Lebanon,
in my opinion, should be formed on the following
suggestions:

— ensuring compliance with existing water reg-
ulations, with sanctions and fines being imposed if
they are not followed;

— ensuring payment for water supplied to agri-
culture. It means, it should reflect the full cost of
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supply and ideally cover the alternative cost of
water intake. Lebanon's social policy on water
consumption should compensate the poorest farm-
ers in the event of climate disasters to facilitate the
necessary consolidation in the affected sectors;

— development of risk management tools that
will increase the resilience of farmers to uncertain-
ties associated with weather and climate change;

— abolishing non-water policies that distort
prices, such as agricultural and energy subsidies;

— creation of transparent and open markets that
will allow to engage in agricultural production
where it will be cost-effective and environmentally
sustainable.

Conclusion. Lebanon is a country experiencing
water scarcity and the depletion of water resources
is becoming a dominant phenomenon. Lebanon is
located in arid region with climate variability that is,
with rising temperatures and changing rainfall pat-
terns, as well as with a marked increase in the popu-
lation, accompanied by increased demand for water.
Poor wastewater management, treatment and the

high cost of managing water treatment plants have
led to the direct use of untreated wastewater in irri-
gation, posing risks to public health and the envi-
ronment. In addition, the excessive pumping of
water in several coastal areas has led to the mixing
of sea water with fresh water. Polluted, poor-quality
water prevents the use of some new technologies.
Climate change and the additional number of resi-
dents, due to the massive movement of refugees
from Syria to Lebanon, contribute to the further
depletion of water resources.

Despite of government’s programs, projects,
strategy Lebanese water management needs to
upgrade information systems for assessing water
quality, property rights, water distribution systems,
control system of use of groundwater in agriculture
and water pollution.

The main measures should be developed in
payment for water supplied to agriculture, compli-
ance with existing water regulations sanctions and
fines, risk management tools, abolishing non-water
policies.
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