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Rational use of water resources
in Cyprus

Dora Chimonidou, Polycarpos Polycarpou and Loukia Vassiliou

Agricultural Research Institute, Nicosia, Cyprus

Abstract. For Cyprus, water is the most important resource and a prerequisite for progress. lts scarcity has
acted as a limiting constraint for the development of agriculture and for other economic activities such as
tourism. Irrigated land accounts for 35.100 hectares or 16,2% of the total area; 57% of the annual amount
of water for irrigation purposes is provided mainly from Government Irrigation Schemes. In the Government
schemes, the sources of water used are surface water, groundwater and reclaimed water. As a rule, the water
demand in the non-Government schemes is satisfied by groundwater. The scarcity of water together with the
high cost associated with collecting and using the limited surface rainwater for irrigation, has become a real
constraint for our irrigated agriculture. This is why, particular emphasis is placed on the water use efficiency
and modern irrigation technology. Modern irrigation systems have been used in Cyprus agriculture for the
last 40 years. It is estimated that currently over 95% of the total irrigated land of the country is being served
by modern irrigation methods. Recently, particular emphasis has been laid on protected cultivation and more
specifically on the cultivation of vegetables and flowers in substrates and soilless cultures (closed and open
systems with minimum drainage). At the Agricultural Research Institute, the use of local materials i.e. perlite,
mixtures of perlite with pomace, almond shells, pine bark etc. have been tried successfully. In this paper,
results of the application of modern techniques, hydroponic cultures, re-circulation of irrigation water and
nutrient solution in closed systems and control of the climatic conditions in the greenhouse are discussed.
In making the supply meet the demand the Government policy has encouraged and adopted management
measures as water rationing, increase in public awareness for water conservation measures and water pricing
for improvements in the water use efficiencies. The main measures, as well as the new Government water
policies, are discussed in this paper.

Keywords. Water saving — Water management — Irrigation water — Irrigation methods — Water supply — Water
demand — Water policies.

Utilisation raisonnée des ressources en eau a Chypre

Résumé. Pour Chypre, I'eau constitue une ressource fondamentale et une condition incontournable pour
le progres. La pénurie d’eau est donc une contrainte majeure pour le développement de I'agriculture et des
autres activités économiques telles le tourisme. Les terres irriguées s’élevent a 35.100 hectares soit 16,2 %
de la supefficie totale ; 57 % de la quantité annuelle d’eau d’irrigation est fournie principalement a travers les
Périmeétres d’Irrigation Gouvernementaux. Dans ces derniers, les sources utilisées sont les eaux de surface,
les eaux de nappe et les eaux assainies. En régle générale, la demande d’eau dans les périmétres non
gouvernementaux est satisfaite en utilisant I'eau de nappe. La pénurie d’eau et les codts élevés liés a la collecte
et a lutilisation des eaux de pluie limitées pour l'irrigation représentent un obstacle réel pour I'agriculture
irriguée dans ce pays. Par conséquent, on accorde une attention particuliere a I'utilisation efficiente de I'eau
et aux technologies d'irrigation modernes. Ces 40 derniéres années, des systemes d'irrigation modernes ont
été employés dans le domaine de I'agriculture a Chypre. On estime qu’a I'heure actuelle, plus de 95 % de
la superficie irriguée totale est desservie par des méthodes d’irrigation modernes. A présent, on s’intéresse
de plus en plus aux cultures protégées et notamment, a la production de légumes et de fleurs sur substrat
et en culture hors-sol (circuits clos et ouverts avec un drainage minimum). Différents matériels locaux tels
la perlite, les mélanges de perlite et marcs, coques d’amandes, écorce de pin efc., ont été testés avec
succes a l'Institut de recherche agricole. Les résultats de I'application des techniques modernes, des cultures
hydroponiques, de la recirculation de I'eau d’irrigation et des solutions nutritives dans des systemes clos et
du contréle des conditions climatiques en serre sont passés en revue. Pour pouvoir faire face a la demande,
le Gouvernement a entrepris une politique d’encouragement et a adopté des mesures de gestion comme
le rationnement de I'eau, la sensibilisation a la préservation de I'eau et la tarification de I'eau pour accroitre
l’efficience d’utilisation. Enfin, on illustre les mesures principales et les nouvelles politiques de I'eau mises
en place.

Mots-clés. Economie d’eau — Gestion de I'eau — Eau d'irrigation — Méthodes d’irrigation — Approvisionement
en eau — Demande d’eau — Politiques de I'eau.

Options Méditerranéennes, A n° 88, 2009 - Technological Perspectives for Rational Use
of Water Resources in the Mediterranean Region



| - lIrrigated agriculture

Cyprus is the third largest island in the Mediterranean with an area of 9251 km? (925000 ha).
Presently, the agricultural land consists of 216000 ha. The irrigated land amounts to 35100 ha
(16.2% of the total agricultural land - Agricultural Statistics 2002) with provision to be expanded.
The irrigated agriculture in semi-arid countries like Cyprus demands large amounts of water and
faces the serious challenge to increase or at least sustain agricultural production while coping
with less and/or lower quality water.

There is an increasing concern about the effective and efficient utilization of water for
agriculture and water conservation in general. The promotion of effective water use and on-
farm water management were identified as important contributions to the management strategy
(Chimonides, 1995), needed to address problems of water scarcity and practicing intensive
agriculture on environmentally sound grounds. Improving the water use efficiency at farmer’s
level is the major contributor to increase food production and reverse the degradation of the
environment or avoid irreversible environmental damage and allowed for sustainable irrigated
agriculture (Papadopoulos, 1996). The overall target is to maximize positive impacts of irrigation
and minimize potential environmental hazards. The interaction between agricultural production
and the environment should be complementary rather than competitive for balanced development
of both. In the same line, in scheduling irrigation it is also important to identify the critical periods
(stages) during which plant water stress has the most pronounced effect on growth and yield of
crops, since this is also directly related to the nutrients requirement by the crop (Chimonidou,
1996).

Hence, the Government decided to improve the situation by creating and strengthening, with
personnel and equipment, the Water Use Section of the Department of Agriculture in 1960 and by
applying the water Use Improvement Project in 1965 and water supply (Special measures) Low
No. 35 of 1965. With the creation of the Agricultural Research Institute in 1965 experiments were
carried out on basic concepts of soil-water plant relationships (Chimonides, 1995).

1. Irrigated crops (permanent, annual)

The percentage of water demand for permanent and annual crops is 59% and 41%, respectively.
This accounts for 95,8 MCM/year and 65,5 MCM/year.

From 35.100 hectares of irrigated crops, 19.100 refer to temporary crops, while 16.000 refer to
permanent crops. The main irrigated temporary crops are vegetable and melons with 27,6%,
followed by fodder crops with 12,8% and cereals with 11,4%. The main irrigated permanent crops
are citrus with 15,3% followed by fresh fruits with 10,2%, olives and carobs with 9,4% and Vines
with 7,1% (Agricultural Statistics, 2002).

2. Origin of irrigation water

A percentage of 57% of the annual amount of water for irrigation purposes is provided mainly
from Government Irrigation Schemes. In the Government schemes the sources of water used
are surface water, groundwater and reclaimed water. As a rule, the water demand in the non-
Government schemes is satisfied by groundwater.

Surface Water: Surface Water: Although the capacity of all main dams is 273.6 MCM, the average
annual amount of water available for use is estimated to be about 112.5 MCM. Out of the 112.5
MCM, 93 MCM are used within Government Projects, 14.5 MCM for domestic use (after treatment)
and 5 MCM for ecological areas.
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During the dry year of 2005, the contribution to irrigation of all dams was 63 MCM while for 2006
it was only 39.5 MCM. Today the situation is very difficult since in our dams the stored capacity is
only 13.5 MCM (August 2008).

Groundwater extraction is estimated to be about 127.4 MCM on an annual basis. Such figure
does not mean the safe yield of the aquifers, which is much lower. From this amount, 100.4 MCM
are used for agriculture (26 MCM are within the Government Irrigation Schemes and 74.4 MCM
are outside the Government Schemes).

Springs contribute very little, amounting to 3.5 MCM per year, for domestic use in the mountainous
villages.

At present, desalination units contribute up to 33.5 MCM per year.

Treated sewage effluent: Presently, only about 3.5 MCM are used, from which 2 MCM for
agriculture and the rest for landscape irrigation.

Il - Methods of irrigation and irrigation technology

Modern irrigation systems have been used in Cyprus agriculture for the last 30 years. Due to
the relatively high installation cost, the drip method was initially used for irrigation of high value
crops, such as greenhouse vegetables and flowers. At a later stage the installation cost was
reduced, and the use of drippers, minisprinklers and low capacity sprinklers was expanded for
irrigating trees and field vegetables. Proper hydraulic design of the irrigation systems, offered
free of charge by the Ministry, coupled by a subsidy of the installation cost, resulted in a rapid
expansion of the new irrigation systems.

Farmers have extensively adopted modern irrigation systems. The new technology introduced is
continuously being tested by the Agricultural Research Institute in order to evaluate the different
systems under local conditions and select the appropriate irrigation method for each cultivation
(Metochis and Eliades, 2002).

For densely spaced field vegetables like potatoes, carrots, beans, etc. the permanent low capacity
sprinkler system is recommended for irrigation. However, in case of limited financial resources,
the portable sprinkler system can be used instead, although it requires more labour.

Drip irrigation is the only applicable method for irrigation of row vegetables grown in greenhouses,
low-tunnels and in the open field, spaced at a relatively great distance on the row and between
rows. One nozzle is usually installed to deliver water to each plant. Among permanent plantations,
drippers are mainly recommended for banana, grapes and several other crops, like aromatic
plants. Generally, unless there is a particular problem, drippers with larger nozzle opening are
preferred, because they are not easily blocked by impurities; therefore, they require less filtering
and they are characterized by higher uniformity in flow.

For irrigation of permanent tree plantations both drippers and minisprinklers can be successfully
used. No differences have been observed concerning crop development and production;
therefore, the choice of the irrigation method depends on several other factors. Minisprinklers
are generally preferred and are more widely used for irrigation of trees, mainly due to lower
installation cost. Moreover, as nozzle opening is relatively large, they are not easily blocked by
impurities present in the irrigation water.

The introduction of modern irrigation systems in Cyprus resulted in the expansion of irrigated
agriculture, increase of water use efficiency and production, and improvement of yield quality.
Continuous testing of new technology and instrumentation is always required for further
improvement of the design and management of the systems.

—_
—_
—_
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It is estimated that currently over 95% of the total irrigated land of the country is being served by
modern irrigation methods. With the improved irrigation systems and the scheduling of irrigation
based on experimental work of the Agricultural Research Institute, the overall water use efficiency
at farmers’ level is above 80%.

1. Modern irrigation technology

Modern irrigation technology has moved very rapidly from an experimental technique to a
commercially significant method of irrigation. The ability to carefully control water application
not only offers improved efficiency in the use of an increasingly scarce natural resource for
agriculture, but also opens the door to new and more efficient ways to manage fertilizers and
other agricultural chemicals.

Perhaps the most significant trend has been towards greater control and automation of the
frequency and amount of water application, using programmable computer-based systems and
including such devices as sequential metering valves and sensors to monitor weather and soil
moisture variables. More recently, new drip-irrigation systems have been introduced for use with
wastewater in both agricultural and garden settings. The rubber tubes of these pipes have a
labyrinth “toothed” water passage, which facilitates superior filtration. Chemigation and particularly
fertigation are yet other developments of major importance (Papadopoulos, 1996).

2. Protected cultivation and Soilless culture

In most Mediterranean countries the problem of an adequate water supply to meet the present
and future demands of irrigated agriculture is very important. Water supply must be used in the
most efficient way especially in countries where water is scarce, of high cost and in most cases
of poor quality.

The area under protected cultivation represents only 1% of the total area, uses the minimum
quantity of water and gives the highest return/income compared to the rest of the irrigated
cultivations. The greenhouse cultivations represent the most profitable crops per volume of water
(m3). This is a very important consideration in countries of the Mediterranean region since water
is the limiting factor in agricultural production (Chimonidou, 2000).

The scarcity of water, together with the high cost associated with collecting and using the limited
rain water for irrigation, has become a real constraint for our irrigated agriculture. Because of
this, alternative water resources, innovative approaches and new technologies are sought to
help solve the problem. Development of more efficient irrigation methods to save water, better
utilization of marginal quality water, and the turn to intensive irrigated agriculture, protected
cultivation and soilless culture are promising alternative and innovative approaches (Chimonidou,
2000).

Recently, particular attention was given to soilless cultivation and the area under soilless culture
is rapidly expanding. Experiments at the Agricultural Research Institute showed that the local
materials (i.e. perlite, pomace, almond shells and pine bark) can be also used as substrates for
rose cultivation without any reduction in the total productivity or the quality of the roses produced.
On the contrary, higher productivity was recorded in the substrate of pine bark and almond shells
(50:50), followed by the substrate of perlite and pomace (50:50). Significant differences were
observed also on the weight of the flower stems of the roses produced on the substrate of pine
bark and almond shells (50:50). Irrigation levels of 800 ml (6 times/day X 2 min) and 530 ml
(4 times/day X 2 min), irrespective of substrate, did not have any significant effect on the quality
or quantity of the roses produced (Chimonidou et. al., 2007).

Experiments conducted on other cut flowers (i.e. Lysianthus) showed that no significant differences
existed between the different substrates or the stressed and not stressed plants with respect to
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total productivity (number of stems) or the quality characteristics (number of flower buds, stem
length and fresh weight) of the variety Eustoma grandiflorum. On the contrary, the plants under
the low level of irrigation (530 ml/ day = reduction 33%) lasted more days in vase with or without
preservative (Chimonidou et al., 2003).

3. Hydroponic systems

The open system for soilless culture is at present the most favoured commercially in Cyprus due
to its simplicity, mainly in managing the nutrient solution.

Pollution of the environment (underground water), waste of fertilizers and water are though only
some of the problems faced in open hydroponic systems. The leachate is usually collected in a
reservoir and is used for the fertigation of open cultures or greenhouse cultivations in the soil. This
results in approximately 30% loss of fertilizers and water from the system.

For this reason ARI started a research program in order to develop a locally adopted closed
hydroponic system, using locally available inert substrates, like crashed gravel produced in a
copper mine in Cyprus. The leachate from the substrates is collected in a tank and is recirculated
after being sterilized passing through a UV lamp. The EC and pH of the water are regulated
using an automatic fertilizer-mixing unit as by the open system. The water consumption of a
well-managed closed system is reduced to the evapotranspiration level of the plants. The system
requires water of very good quality that is difficult to find in Cyprus. In the coastal areas where
greenhouse cultivation has developed due to the favourable climatic conditions, the ground water
salinity ranges from 1.5 to 4 dS/m, whilst the salinity of water coming from dams is around 1
dS/m. The fresh water supplied to the closed system can be therefore rainwater collected from the
greenhouses or water treated by a small reverse osmosis unit. Thus, the need for replacing the
nutrient solution due to the increasing concentration of chlorides and sodium is minimized. The
experiments are carried out at the ARI research station at Zygi on tomato cultivation (Polycarpou
and Hadjiantonis, 2004).

In addition, an open system using a mixture of locally available organic materials with perlite or
peat moss as substrate is being studied in floriculture. In this “zero loss” system, the nutrient
solution is supplied to the plants, planted in big boxes (substrate volume 15 liters/plant), in such a
quantity that leaching just starts. In this way the water and fertilizer loss from the system is minimal.
The salts are pushed by the irrigation water away from the root zone and are accumulated in the
outer volume of the substrate not affecting the growth of the plants.

In designing and operating such a closed hydroponic system, the following main parameters are
to be considered:

Crop related matters such as the life span of the crop, the water and nutrient requirements (recipe)
and the cultural practices needed.

Method for fertilizer mixing and supply of irrigation water (Using simple volumetric fertilizer
injectors or automatic fertilizer mixing units).

Use of locally available inert substrates like perlite, coarse sand, crashed gravel vs. imported inert
materials like rock wool.

Climate Control in Greenhouses, like monitoring the aerial climate requirements (temperature,
relative humidity, light, CO,, etc), the root zone requirements (root temperature and O, supply in
the root zone) and improving the PAR transmission of covering materials and lowering their NIR
transmission.

Due to the advantages of the closed hydroponic system compared to the open one, ARI is
investing a lot of efforts in optimizing its parameters, simplifying its operation and training the
growers in its effective management and utilization (Polycarpou and Hadjiantonis 2004).

N
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lll - Water resources assessment and water policy

1. Water supply

The maximum quantity of water, for calculating its availability for planning purposes, is the mean
annual long term precipitation that is 513 mm (1987-2000) times the area that is 9250 Km2. It
corresponds for the whole island to approximately 4600 million cubic meters (MCM) of water
per year. More than 80% of this returns to the atmosphere through evapotranspiration. Only the
remaining 20%, i.e. about 900 MCM, can be considered as the actual water available for use. From
this, 600 MCM is surface water and the rest i.e., 300 MCM, flows into the aquifers. The above are
estimates of 1970 and refer to the whole island. They are based on rainfall-runoff and groundwater
hydrology relationships of past years. Since then, rainfall has decreased considerably, more than
13%. Consequently, there is a noticeable decline of the surface and groundwater sources. It is
estimated that the reduction may be as high as 30 to 40%. A reassessment of both the surface
and subsurface hydrology is urgently needed, for meaningful planning and management of the
water resources of the island (Socratous, 2003).

The drastic reduction of the water supply coupled with the concurrent increase of the demand for
water have brought about the full utilization and even overuse of the available traditional water
sources, i.e. groundwater and surface water. Groundwater is reliable, clean and cheap when
compared to other sources. The result is that all aquifers in Cyprus are today exploited beyond
their safe yield, which is estimated at 230 MCM per year. The excess pumping over natural
recharge is in the order of 40 MCM per year. The result is sea intrusion into most of the coastal
aquifers. The Government of Cyprus embarked in 1960, the first year of its independence, into an
ambitious program of tapping the surface waters that used to be lost into the sea. This program
was in essence a comprehensive water resources program that was produced in 1967 to 1970
with the technical help of the United Nations Development Programme. Thanks to this program
the storage capacity of surface reservoirs has reached 327,5 MCM from a mere 6,1 MCM in 1960.
The yield of these reservoirs is about 130-150 MCM/year. This value is now seldom reached
because of the decline in rainfall and hence of runoff (Socratous, 2003).

Now, as the conventional water sources are reaching saturation in their development, the
Government is planning the use of treated sewage as the additional main source for water supply
for agriculture and the use of desalination water for domestic purposes.

The first large sewage treatment plant in the Government-controlled areas started operating
in Limassol in the summer of 1995. Sewage treatment plants are now under design or construction
in all the major cities and sensitive mountain villages of Cyprus. All municipal sewage treatment
plants have provisions for tertiary treatment. Projections estimate that the volume of reclaimed
sewage effluent will increase to 25 MCM by the year 2020.

Desalination of seawater was first introduced in Cyprus on a large scale basis, on the 1st of
April 1997, with the operation of 20 000 m®/day reverse osmosis Dhekelia plant. Due to the
drought prevailing at the time, the plant was soon expanded to 40 000 m®/day. The plant operates
on a Build, Own, Operate, Transfer (BOOT) basis and the desalinated water is presently sold
to the Government, at source, at a varying unit price which is about £0,54/m3. A new seawater
desalination plant, of 51 667 m®day nominal capacity, has been constructed next to the Larnaca
airport. It started normal operation in February 2001. This too, is a reverse osmosis BOOT type
plant. The cost of the water from this plant is only £0,43/m?®. However, the present tragic situation
demands the construction of another 30 000 to 40 000 m?*/day seawater desalination plants. In
this way, the domestic water demand for water will not any more be dependent on the vagaries
of the weather.
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Other tertiary or exotic sources of water supply, such as, importation of water from abroad, artificial
rainfall, undersea fresh water tapping, underground deep drilling and evaporation suppression
from water surfaces are not economically justifiable and/or risky and unreliable (Socratous, 2003).

2. Rainwater harvesting

The government promotes the collection of rain water from the roofs of greenhouses for irrigation
purposes. This is achieved by installing a simple rain harvesting system next to the greenhouse.
The water falling on the greenhouses is collected and stored in a water reservoir for later use.
The reservoir is dug in the soil and a UV stabilized plastic membrane is used for preventing water
leakage. The good quality water harvested can be used for leaching the salts from the soil, or for
irrigation of the crops. Considering the yearly rainfall in Cyprus this would mean a water supply
of about 20% of the irrigation water needs of the crops in greenhouses. An area of about 4 times
that of a greenhouse would be enough to cover the entire needs of a greenhouse.

3. Water demand

Domestic use and irrigation are the two main sectors of water demand. The total water
consumption in the Government controlled areas in 1994, a year having no appreciable water
supply restrictions was 235 MCM, of which 55 MCM was for the domestic sector. The industrial
and tourist demand were 6 and 11 percent respectively of the total domestic consumption. Gross
and net consumption of water was 220 l.p.c.d. and 140 l.p.c.d. respectively. This compares
well with consumption in most European countries. As the tourist industry seeks new forms of
recreation e.g. golf facilities, the water demand for recreation will be increasing. It is conservatively
estimated that the domestic water demand will rise to 100 MCM in 2020. Irrigation water use in
2007 in the Government controlled areas totalled up to 73.9 MCM i.e., 67.5% of the total water
demand. More than half of this amount was supplied from Government water works. The demand
for irrigation water will increase to 225 MCM by 2015. Demand for irrigation water is expected to
remain stable thereafter.

4. Water management

In making the supply meet the demand, the Government policy has encouraged and adopted such
management measures as water rationing, increase of public awareness for water conservation
measures and water pricing for improvements in the water use efficiencies.

Water rationing has been extensively applied in an attempt to curtail the demand in periods of
drought. This has allowed the authorities in the last year to reduce the water by 30% of the normal
demand for domestic purposes and by 50 percent for irrigation purposes. Water conservation
measures include subsidies for use of inferior quality groundwater or the treatment of the grey
water from households for the flashing of toilets and irrigation of house gardens in the cities.
Furthermore, the campaign for raising the “water awareness” of the public towards water
conservation proved to be successful. Now, water pricing is an integral part of the Government
policy on water. Water for municipal including industrial, commercial and tourist purposes is sold at
full cost, while irrigation water is heavily subsidized by as much as 77 percent. The Governments’
policy towards agriculture is very generous and this has contributed to the selection of non-
efficient cropping patterns and even to the wastage of water. It should be noted that in the last
six years the water tariff for the domestic sector does not reflect the full cost as is formed with the
recent introduction of the comparatively expensive desalinated water. The subsidy is as high as
34 percent. The present price of the water to agriculture and domestic sector is 6.5 ¢/m3 and 33,5
¢/m3 respectively (Socratous, 2003).

The disruption of water supply from the governmental water works forced the greenhouse growers
to use saline water from boreholes with negative impact on the soil salinity. The bad water quality
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led the growers to the solution of water purification through reverse osmosis. This technology
utilizes about 60% of the water and the rest that is heavily loaded with salts is rejected to the
environment causing pollution problems. Table 1 shows the water balance and water reserved in
dams for the years 2007/08 and Graph 1: Water flow in Dams for the last decade.

In addition to the above, the Ministry of Agriculture, Natural Resources and Environment have
announced measures for saving drinking water, such as periodic water supply to the households,
subsidizing the excavation of private drills for irrigation and other domestic purposes, promote
the installation of domestic water recycle systems and initiate campaigns for public awareness.

Table 1. Water Balance and Water Reserves in Dams for the year 2007.

Water Sources MCM

Water reserves in dams on 1/1/2007 60.5
Plus Water flow in Dams 38.8

Desalinization units 30.0

Drills 6.7

Recycled water 4.2

Less Watering -73.9

Irrigation -35.6

Evaporation, losses, enrichment -17.3

Water reserves in dams on 1/1/2008 13.4
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Graph 1. Water flow in Dams for the last decade (Water Development Department, http://www.moa.
gov.cy/moa/wdd).

5. New Water Policy

It is apparent, by a simple comparison of the supply and demand, that the current water situation
is not sustainable. The recent droughts of 1989/91 and 1995/2006 demonstrate quite convincingly
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how critical the water situation may become. A new water policy is warranted that will bring about
sustainability. The new water policy should include the following specific measures.

a. Secure additional sources of supply

b. Ensure efficient use of available water

c. Modify the current irrigation water allocation matrix
d. Build up strategic water reserves

e. Maintain and enhance the quality of water

f.  Introduce new effective/efficient management procedures through the establishment of
a Water Entity.

These measures should be holistically applied. Each measure compliments the other.

The basic water policy of the Government is the production of desalinised sea water, the use of
non-conventional sources such as the use of recycled water for irrigation, recharge and amenity
purposes, the desalting of brackish water, the efficient use of available water including the better
use of pricing and water conservation measures, the harmonisation with the European acquis, the
protection, preservation and improvement of the water quality, the introduction of new effective
management procedures through the establishment of a Water Entity and the development of the
remaining existing water resources with the construction of dams until 2015.

The government water policy focuses on the maximum potential exploitation of non-conventional
water resources, such as recycled water, the use of which produces equal quantities of good
quality water. Tertiary treated recycled water is used for irrigation of existing cropping land and for
recharging aquifers. Full exploitation of recycled water is a long-term costly process, the success
of which will decrease or even eliminate the necessity to build more desalination plants.

As regards the installation of sewage central collection and treatment systems, within the
framework of harmonization with the European aquis, a program has been established for
the installation of central sewage systems in all areas with equivalent population if over 2000
persons. The harmonization program will be completed by 2012. In parallel, the establishment of
sewage systems in smaller rural communities that do not fall within the harmonization obligations
(with population less than 2000 persons), is being promoted, because these communities have
sewage disposal problems.

The construction of additional water works, such as new dams and expansion of irrigation
networks, as provided in the Strategic Water Development Plan for the period up to 2015, is also
under development.

In addition, the implementation of the Water Framework Directive constitutes an integral
part of the government policy. The objective of this Directive is the conservation, improvement
and safeguarding of the good condition of water bodies (surface, groundwater and coastal)
until 2015 and the development of a river basin management plan at river basin level (WDD,
http://www.moa.gov.cy/moa/wdd).

IV — Conclusions

Water is by far the most precious resource in Cyprus. The quality of life and almost all economic
activities depend upon the presence of an economic water supply. The present water situation is
not sustainable in spite of the impressive development of the conventional surface water sources
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in the last four decades. Much has been done but still a lot remains to be done in the realm
of water resources development and management. A new approach is presented that ensures
sustainability of the water sector of the island.

The targets of this new plan are summarized below:

The relief of the domestic sector from the vagaries of the weather;
The increase of water tariffs for all uses;

The use of recycled water for amenity purposes and irrigation;

The formation of underground strategic reserves;

The reduction of horizontal expansion of irrigation;

The changing of the cropping pattern to less water demanding crops;
The preservation and further enhancement of the water quality;

The formation of a Water Entity.
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