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Abstract

The present trend of continuously expanding irrigated agriculture under severely limited
water resources and arid climatic conditions, as it is the case in most of the North African
and Middle Eastern countries, has raised several questions related to its potential
sustainability in  achieving the desired objectives of economic efficiency, environmental
integrity and social equity. An intensive investigation has been undertaken to assess the
negative impacts of irrigated agriculture in the Northwestern region of Libya. A total
irrigated area of 90 thousand hectares has been cultivated with more than 15 major crops
with a total irrigation water demand of no less than 730 million cubic meters per year (m /y)
The analysis of water samples and hydrological data collected from more than 90 wells
representing the whole region shows clearly that groundwater resources are depleting at
an alarming and increasing rate. The negative economic and environmental impacts of this
excessive groundwater depletion have been reflected in severe water level and piezometric
head declines, intensive and extensive irreversible seawater intrusions, deteriorating water
quality, soil salinization, exposure to nitrate pollution and reduced crop productivity. To
prevent any further deterloratlon of the present situation , the gap between the renewable
water supplies of 200 million m /y and the agricultural water demand of 730 million m /y
must be closed through the diversion of no less than 500 mllhon m /y from phase two of the
Man-made River Project (MRP) at the cost of 0.34-0.83 US$/m>.This huge project has been
implemented with the intention of transferring the national groundwater resources that are
abstracted from the regions of abundance and redistribute them among the regions of
water scarcity. This water supply will have to be subsidized, however, since irrigated
agriculture is unable to pay back even 10% of this cost. The other alternative is to limit the
irrigation water demand to the renewable water supplies through the importation of virtual
water, reducing the irrigated area and the cultivation of crops that have the highest
economic crop water productivity values. The results of this investigation recommends that
unless immediate measures are implemented with competent managerial skills, sustaining
any reasonable level of irrigated agriculture in this region is unattainable.

Keywords: Groundwater depletion, seawater intrusion, soil salinization, unsustainable
irrigation
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REDUCING AGRICULTRUAL WATER DEMAND IN LIBYA THROUGH
IMPROVING WATER USE EFFICIENCY AND CROP WATER
PRODUCTIVITY
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ABSTRACT

The looming water crisis in Libya necessitates taking
immediate action to reduce the agricultural water demand
that consumes more than 80% of the total water supplies.
The available information on water use efficiency
indicates that the total agricultural water demand can be
reduced while maintaining the same, if not more, total
agricultural production at the national level. Crop water
productivity, which is depressingly low , can be doubled
through implementing several measures including:
relocating  agricultural ~ crops  among  different
hydroclimatic zones and growth seasons; crop selection
based on comparative production advantages; realization
of the maximum genetically determined crop yields; and
several other measures of demand water management.
There is an urgent need to establish the necessary
institutional arrangements that can effectively formulate
and implement these measures as guided by agricultural
research and extension services involving all beneficiaries
and stakeholders in the process.

KEY WORDS
Water productivity, irrigation, water management, water
use.

1. Introduction

Similar to most countries of West Asia and North Africa
(WANA), Libya has always been in a delicate balance
between the limited available water resources and the
basic human needs of a subsistence way of life. During
the last few decades, however, the introduction of modern
ways of resource utilization developed in the highly
industrialized western humid zones has shifted the
balance towards water resources exploitation at levels far
exceeding their rates of renewal. The situation has been
exacerbated by unchecked population growth demanding
more food and a better standard of living under conditions
of scarcity, poor resource management and low
production efficiency. To meet these demands agriculture
has been dramatically changing from its traditional
rainfed practices into an extensively expanded large scale

irrigation and intensively exploited water resources base.
The available renewable water resources are insufficient
to meet the present rate of expansion on sustainable basis.
The deficit between renewal and utilization has been
presently satisfied through overdraft and mining of
groundwater aquifers and increasing dependence on poor
quality water supplies. The result is lower piezometric
levels, seawater intrusions, soil salinization and more salt
accumulation and pollution in production environments.
When the other rising water demands of urbanization and
industrialization that compete with irrigated agriculture
are considered, the present situation is by all measures
highly unsustainable and calls for serious interventions
and reconsideration of the presently established growth
and development models, especially those related to
irrigated agriculture that represents more than 80% of the
total national water consumption. This paper is intended
to clarify some aspects of irrigation water management
that are potentially promising to getting more agricultural
production with less water use through increasing water
use efficiency (WUE) and improving crop water
productivity (WP).

2. Water Resources Situation

The Libyan population increased from less than one
million in 1955 to 6 million in 2005 and it is expected to
reach more than 12 million by the year 2025 [1]. As
indicated in Table 1, the total available fresh water
supplies on sustainable basis has been estimated at the
fixed rate of 2279.5 million cubic meters per year [2].
According to these figures the national annual average per
capita water availability has been reduced from 2280
cubic meters in 1955 to 380 cubic meters in 2005 and is
expected to reach 190 cubic meters by the year 2025.
Thus, the whole country is already experiencing water
scarcity that is getting severer with time. These national
averages, however, mask the spatial and temporal
variability of the severity of water scarcity on a water
basin by water basin basis as indicated in Tablel. Even
within the same water basin water availability varies



POTENTIAL RISK OF GROUNDWATER POLLUTION BY NITRATES IN
NORTHWESTERN LIBYA

Saad A. Alghariani
University of Tripoli

Abstract: The Northwestern region of Libya is considered the most economically and socially important region of
the country. Its dwindling limited groundwater resources and continually increasing water demand necessitated the
augmentation of its water supplies through the importation of more than 800 million cubic meters per year (mcm/y)
from the Southwestern regions of the country via the conveyance system of phase two of the Man-made River
Project (MRP). This relatively huge volume of water is abstracted and collected from a large well-field that comprises
484 high capacity deep wells. Unfortunately, however, the collected and imported water is characterized by a very
high nitrate content that averages around 68 parts per million (ppm). In addition to its impacts on human health, if it
is used domestically, this water can be a significant source of groundwater pollution by nitrates as it is intended to
irrigate a targeted agricultural area of more than 100 thousand hectares distributed throughout the region.
Investigation of this potential risk revealed that, in some cases, the applied water needed to meet the water
requirements of the various irrigated crops in the region adds more nitrogen to these crops than their actual seasonal
nitrogen demand. The excess will eventually seep down to the local free groundwater aquifers with drainage water
and rainfall infiltration. As most farmers are either unaware of or do not believe in the fact that their irrigation water
can satisfy some of , if not all, the nitrogen requirements of their crops, the situation is aggravated by further
additions of nitrogen fertilizers as if the irrigation water contains no nitrogen at all. This paper assesses the expected
potential of local groundwater pollution and sets both precautionary and remedial measures and interventions to
prevent its occurrence.

Key words: Northwestern Libya , Nitrates , Groundwater , Pollution

1. INTRODUCTION

The Northwestern region of Libya represents only 5% of the country’s total area but it
accommodates more than 50% of the total population and their socioeconomic activities. The
whole region depends on the local groundwater aquifers of limited storage capacity and annual
recharge for its water supplies. Expanded water abstractions to meet the increasing water
demands changed the hydrological situation in the region from a surplus of 160 mcm/y in 1952
to a water deficit of more than 1000 mcm/y in 2006. This deficit has been met by overdraft
pumping from groundwater storage with disastrous environmental impacts that have been
reflected in declining piezometric levels, seawater intrusions along the coastal areas,
deteriorating water quality, soil salinization, reduced agricultural productivity and diminishing
biodiversity ( Alghariani, 1988 ). To reverse this undesirable situation or even to halt its further
deterioration extra water supplies must be imported to the region from elsewhere. It was
decided to satisfy this need through implementing phase two of the Man-made River Project
(Alghariani, 1996). This phase (Figure 1) was planned to convey to Northwestern Libya no less
than 800 mem/y of fresh water that is abstracted from 484 wells in the Southwestern region. It
started operating in 1996 of the last century with a minimum capacity of 250 mcm/y , mostly
used at the present time for domestic purposes since the water distribution infrastructure for
agricultural uses has not been completed yet. After its completion the distribution system will
irrigate, fully or partially, no less than 100 thousand hectares. This article attempts to assess the
overall water quality of the imported water to the region and its potentially positive and/or
negative environmental impacts.
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