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ABSTRACT

Turkish republic of North Cyprus had been in waearcity right from 1960 to date due to
limited fresh water resources, climate impact aigh mate of evaporation. There exist no
perennial rivers as such the Island depends largelyground water as main source of
supply. Gradual increase in water demand (domesiiltistrial and irrigation) had lead to

excessive extraction of fresh water from availaddgiifers in the past years, this leads to
unexpected high water quality problem as a redudea water intrusion making the scarcity
more alarming. Though several efforts have beere dorsupply additional fresh water by

desalinization and through water importation ing&atballoons from Turkey but all these

attempts were not adequate, alternatively, the tcpusa targeting and hoping to achieve
water security through the ongoing water supplygatoof capacity 75MCM annually.

This thesis provides update on trend of water bud§éNorth Cyprus based on available
data up to year 2012. This was achieved by asgpsgter demand and supply for year
2011 and 2012 and then comparing the results Wwih ¢f previous Ph.D research of Dr.
Gozen Elkiran. The manner in which domestic watmand fluctuate over time and that of
irrigation were all discussed, conveyance lossesalthation and present capacity of
sanitary treatment were also investigated and geaki In addition, Assessment of
Agricultural economy was conducted on 21 groupsrops that are grown in North Cyprus

in terms of water consumption and incomes generated

Finally, a general remark was provided on statuwaier security of the country at large, by
considering the ongoing 75MCM water supply projebie extent of contamination of
available aquifers as well as available supply father sources.

Keywords: Water budget, water scarcity, water security,ewatemand and supply, water
extraction, Agricultural Economy, TRNC



OZET

KKTC 1960 yilindan beri kisith su kaynaklari, i etkisi ve yiksek buhagma orani
nedeniyle buyik su sikinti g@maktadir. Surekli akan bir akarsuyu bulunmadian su
ihtiyacinin buyuk miktarini yeralti suyundan gtamaktadir. Tum ulkede gittikce artan su
ihtiyacl, mevcut kaynaklardan daha fazla cekimleebep olmg ve sonu¢ olarak su
kalitesinde dgusler ve tathsu — deniz suyu etlkglei yasanmstir. Tlrkiye’den balonlarla su
nakli ve deniz suyundan tatlisu elde edilmesi gitiemlerle su sikintisisdmaya calgiimis
ancak bgarili olamamgtir. Bu nedenle alternatif su kayhalarak bir projeyle Turkiye’den
KKTC'ye borularla yilda 75 milyon metrekiip su tréers amaclanny ve imnsaasina
baglanmstir.

Bu calsma, KKTC’'de su arz ve talebinin hangi yondegigeggine guncellik kazandirma
amacini gutmgitir. Bu amagcla 2011-2012 yillarina ait istatistikkullanilarak sonuclar
alinmg ve Dr. Gozen Elkiran’in doktora ¢ghasindan alinan derlerle kiyaslanmgtir.
Tam dlke icerisinde evsel kullanim suyu ve tarinsalhtiyaclari dikkate alinarak; su iletim
kayiplari, atiksu ve denizsuyundan elde edilenstatiniktarlari ¢cakilmis ve sunulmstur.
Ayrica, KKTC’de tarimsal alanda ystirilen 21 grup bitki tird icin ekonomik analiz
yapilmstir.

Netice olarak, 75 milyon metrekuplik su transfakiferlerin buginki durumu ve kullanilan
su kaynaklari dikkate alinarak KKTC'nin su guvgnlihakkinda detayli yorumlar
yapilmstir.

Anahtar kelimeler:, Su bitgesi, su kifl, su glvenki, su arzi ve talebi, su ¢ekimi, tarimsal
Ekonomi, KKTC
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CHAPTER 1

INTRODUCTION

1.1 Preamble

Cyprus is an island of total land area 9,251 kroastline of 1,364 kfrand surrounded by
Mediterranean Sea. It is located toward southemt ph Turkey in between three
continents Europe, Asia and Africa. Turkish repuladi Northern Cyprus (TRNC) has
land area of 3,229khand was established as a republic in 1983. TRNdlvised in to
three main administrative regions: Nicosia, Kyreaiad Famagusta, these three main

regions are further subdivided into seventeen Adftical sub-regions (ASP, 2012).

North Cyprus has limited surface water resourcesefore depends largely on ground
water as a main source for Domestic supply, Indesstand Agricultural production.
Gradual increase in population, impact of drougid high consumption in Agricultural
sector had raised the water demand beyond availabpply thereby leading to
extraordinary water scarcity. Previous studies fyetihat, water scarcity in terms of
guantity started since 1960’s leading many regtorlack access to adequate fresh water
supply. An effort was made by increasing rate afugd water pumping so as to meet up
demand, this was the first strategy adopted oveng period of time serving all water
need within the country. After a long period of éinsome studies came up with update
proving that, rate of pumping in Guzelyurt, Famdgusmea and Kyrenia coastal area has
exceeded the aquifers yield thereby leading toimech level of water table, sea water
intrusion and ground water contamination to verghhisalt concentration of about
5000ppm which make it neither suitable for domestipply nor for irrigation, this make
the scarcity more alarming. The following aquifevere also affected too: Incilirli,

Guvercinlik and Cayonu among others (Gokchekus. €082).



Generally, to deal with water problem effectivalyater demand and supply characteristic
of an area needs to be known. Secondly, who arewduer users and how is the

management strategies enforced? The above napateleém is what prompts the need for
the research in order to study water demand anglgswgharacteristic so as to provide
update on Trend of Water Budget of Northern Cypiluee study was carried out based on
approach of integrated water resources analysiigiir compilation and study of present
and historical data. Water regulations in TRNCgevaht statistical relationships and
Blaney-Criddle method were applied where relevamgrocessing all the data collected. A
simple water budget of TRNC were prepared in fofrilizrosoft excel program which aid

in data processing and eventually the results obtafor water budget of 2011 and 2012
were compared with that of previous studies of ®dzen Elkiran. At last, updates on the

water demand, water availability, over draft arehtt variability were all provided.

After all evaluations, assessment and comparisaesufits, it was found that the trend of
domestic water demand is positive which is incregsvith gradual increase in population

while that of irrigation demand fluctuates depegdipon size of annual cultivated area.

The findings of the research shows that, the wttker demand for 2011 and 2012 were
111.8 and 125.2MCM respectively. The average anmeeharge capacity of all the
available aquifers including those that were coimated is about 103.9MCM but sequel
to limited supply from the other sources still gnduvater pumping is beyond the recharge
capacity of the aquifers. Due to high consumptionirrigation sector, Ground water
extraction for year 2000 was 138.5MCM while in y@&01 it was 120.7MCM and for
2002 was found to be 112.5MCM. Similarly, for 2008s 112.2MCM while that of 2010,
2011 and 2012 were found to be 135.3, 99.9 and1MEM respectively as detailed in
Table 5.2 and Figure 5.6. These results justifias there was over extraction which needs

to be controlled to avoid further contamination.

There are still some uncontaminated aquifers suclyesilirmark of recharge capacity
7MCM, Kyrenia Mountain aquifer 10MCM, Korucam 1.1MCand Lefke 15.5MCM

which are being used to provide fresh water to meareas. In year 2011 and 2012, the



guantity of water obtained from other sources sashdams and desalination were
evaluated and found to be 11.2 and 13MCM respdygtiVéater demand of year 2012 was
125.2MCM unfortunately, the overall quantity of ghe water obtained from these
uncontaminated aquifers, desalination and damsfavaselow demand proving that there
was very significant imbalance between demand eseghfwater supply, alternatively up to
year 2014, shortage of fresh water necessitatepipgnof salty water for supply to many

parts of the country e.g. Nicosia.

As far as year 2012 is concerned, the total quamtft water treated from Nicosia,
Famagusta, Guzelyurt and Kyrenia central sewernaggnent plants was evaluated based
on their respective daily active capacities and feasd to be 9.5MCM however, despite
water scarcity, such quantity of water is beinghéged to nearby rivers and then allowed
to flow to sea without any reuse. Considering tkieret of ground water contamination and
the Trend of Water Budget of the Country, it cob&lconcluded that the ongoing annual
75MCM water supply project will alleviate water sy significantly but might not end
water problem completely, therefore to achieve waeeurity, government need to plan
more water development projects by looking at pfmwkyi of implementing more
desalination plants, harvesting of rain water asd hy review of existing integrated water

management system and its enforcement.

Lastly, Based on the assessment of Agriculturalnect performed, about 146.6 and
115.1million UDS were generated in 2011 and 20%peetively which is a valuable income
to NC but it was found that despite modernizatibthe irrigation methods yet there is high
water consumption in Agricultural sector particijarCitrus production. Assessment
indicates that cultivation of Tomato, Cucumber, [Ep Squash, Artichoke, Strawberry,
Potato, Eggplant, Cabbage, and Grapes are morgaptef check appendix iii for details.

Citrus production alone consumed about 41.9MCM d4dLMCM in 2011 and 2012

respectively but the incomes generated was not mochsequently, it is advisable to
minimize irrigation water supply for citrus cultit/@n or its production could be reduced or

replaced with new variety of crops that consums Veater but generates valuable profit.



CHAPTER 2

LITERATURE REVIEW

2.1Previous Studies on Water Problem

Research is a tool through which societal problearsbe identified and assessed in order to
come up with strategic measures and solution fognass and wellbeing of mankind. In
order to properly assess the trend of water budfg@RNC, it was considered important to
review all relevant previous research so as to ide@ on general component of water cycle
and climate impact in TRNC. Below are summary ayntlgesis of some previous studies
conducted in TRNC, Turkey and some part of the avorl

2.1.1 Similar Studies in North Cyprus

Gokcekus et al. (1997), Evaluation of Domestic Agdcultural Quality of Ground Water in
Guzelyurt Basin, the research deals with assessafeground water quality of Guzelyurt
aquifer for domestic supply and irrigation. Wateasassampled from domestic and irrigation
wells for chemical analysis and physical examimatiBased on the findings, the suitability
of the water of various wells was interpreted fomestic supply. Similarly, the suitability of
the water for irrigation was interoperated in ortieiprevent the use of unsuitable well for
supplying water to irrigation farms. Those that evdéraving water of good quality were

recommended for continuous usage for irrigationfan@ptimum yield.

Gokcekus et al. (1997), Water Demand in North Cgpinvestigated impact of Kyrenia
Mountain (Kyrenia range) and Torodos Mountain tonate of Cyprus. It states that these
two mountain ranges are the topographical obstdwtetering most heavy cloud to reach to
mesaoria plain which is considered as criticaldacontributing towards decline in water
level and sea water intrusion. It therefore suggksiternative ways of sourcing more fresh

water to meet up demand of the Island.



Gokcekus et al. (2002), Water Management Diffiesltwith Limited and Contaminated
Water Resources, Case study of TRNC. This reseavaluated the extent of water problem
in North Cyprus and discussed the elements thatamé&ibuting toward contamination of
available water resources. Furthermore, evaluataterwdemand and supply and also
reviews existing water resources projects theiitpesand negative impacts. In addition, it
suggested possible ways to improve the productofityvailable projects and prevent future
contamination. Further detail, the research higitéd that the water quality problem and
management difficulties arises not only due to quemping of ground water from coastal
aquifers, Geological formation, industrial wastenimg contamination and seepage of waste
disposal contributed towards affecting the quatifynatural resources. It suggested that
better use and quality of water resources can beed by reducing water system losses,
optimal water pricing or marketing policies, privation, effluent discharge regulation,

water quality monitoring as well as soil and watenservation measures.

Ergil (2002), Poor Management Impacts on Guzelpjguifer, concerned with impact of sea
water intrusion to Guzelyurt aquifer. It correlatadailable water level contours and salt
concentration for different amount of precipitatidh also determined water demand for
domestic and irrigation practices within the ar&arthermore, it recommended that,
monthly estimate of direct seawater intrusion aaadiwise contamination of Guzelyurt

coastal aquifer should be carried out.

Gokcekus (2001), Evaluation of Water Problem in TRMNarrated history of water scarcity
in TRNC, it evaluated extent of water problem irotdifferent perspectives: (1) investigated
the effect of drought to climate of North Cyprusec8ndly, it reviews the positive and
negative impact of the various water resourceseptsjcarried out across the such as a)
Yalya Irrigation project for citrus growing b) Guyert Diversion Channel c¢) Gemikonagi
Reservoir and other reservoir Projects: d) Watandportation project in Balloon from

Turkey North Cyprus by Medusa.

All the above mentioned capital projects ended elow expectation. The study suggested
adoption of modern irrigation methods in Yalya cew and keep pumping at safe yield

through regular observation and analysis. It sugge®xtra water should be provided from



elsewhere to revive aquifer in the region. It fertBuggested that feasibility study should be
carefully done before embarking on any water ressiprojects. In addition, it suggested
that physical planning department of TRNC shoulgppre and apply water master plan for
Agriculture, education and tourism sector. Awarena®gram should be planned to educate
society on how to use water effectively through isams and conferences at educational

establishment (primary, secondary and tertiaryturtgin).

Werner et al. (2012), Sea Water Intrusion Procedsesstigation and Management: Recent
advances and future challenges, deal with sea wdtesion to coastal aquifers as a global
problem, it discussed and compare techniques ofiladimg sea water intrusion research
such as laboratory and computer based techniginescdrrent sea water intrusion research
process are based on laboratory sand tank expdramennumerical simulation in order to

unveil the effect of surge, surface — ground wattsraction, heterogeneity, density contrast

and pumping.

Wheel Right et al. (1989), Forecasting Methods Kanagement. Discussed various
methods of forecasting future events, time seriethods, stationary time series (moving
average, weighing average and exponential smogthifrgnd based time series (linear
regression and double exponential smoothing), sehstime series (CMA method and

winter’'s methods). It also discussed how to evaldhe forecast and how to select suitable

method.

Conservation Ontario (2010), Integrated Watershethddement, Water budget overview.
This overview discussed concept of water budgethrtieal aspect of water budget
assessment, and modeling. Similarly, legislatiyeeasof water budget was all discussed for

effective management of available water resources.

Elkiran and Turkman (2008), Water Scarcity ImpamtsNorthern Cyprus and Alternative
Mitigation Strategies, it examined the extent oftavascarcity in TRNC and discussed the
factors that lead to water problem as far back 6&btnally, suggested mitigation measures

that could possibly be favorable in reviving watesources of the country.



Elkiran and Ongul (2009), Implication of ExcessiWater Withdrawals to the Environment
of Northern Cyprus, The research evaluated andyaedlthe present and historical water
budget of TRNC under drought and normal conditidhslso forecasted future demand
using different scenarios; in addition, economialgsis of water resources was conducted
on Agricultural economy. It's finding worth refer@ng for guide to engineers, scientists,

and stakeholders for future studies.

Elkiran and Ergil (2002), Integrated Water ResosrBéanning and Management of North
Cyprus: Case Study on Water Supply and Demand dimgjuDrought Conditions. It deal

with assessment of water demand and supply of TR&HE 2001. It also evaluated future
water demand through optimistic and pessimisticage. In addition economic analysis

was conducted on Agricultural economy. Based ofintiings, recommends that, water use
for agriculture should be reduced by enforcing fensro cultivate not more than necessary.
Another alternative is home base treatment pladtram water harvest. It also encourages

75MCM water transportation project by undersealpips from Turkey to TRNC.

Hochstrat et al. (2009), Flexibility in Coping witater Stress and Integration of Different
Measures, Case Study Report on Cyprus, Investigatddrecommends adaptive strategies
that could be applicable to help in controlling ®rastress especially where impact from
climate change affected the status of existing waésources e.g implementation of
desalination plants, reuse of recycled water fowifgy recharge and irrigation. Lastly

development and implementation of Integrated wagsources management system.

Stelio (2009), Trends of Precipitation in Cyprusimall Analysis for Agricultural Planning.
The research focuses on analysis of rainfall regand its implication for Agricultural
planning in North Cyprus. Variation of rainfall ertsity, period of rainy season, distribution

as well as risk of drought were all studied and@wulsed.

Elkiran et al. (2001), Assessment of Water BudgetNorth Cyprus, Evaluated water
demand in all sectors within the 17 sub-regionghefcountry, according to its findings, the
water demand was found to be 103 MCM while the ahsafe yield is 74.1 MCM. Water

deficiencies, water losses due to old conveyansteBys and the quantity of water wasted



due to low efficiency of irrigation systems wereagxned. The water deficit faced by the
different administrative regions of NC was assesard found to be between 3.6 and
36.6 MCMl/year. It recommends that, additional Daansl underground storage facilities
should be constructed for water accumulation pwpand in order to delay passage of
surface water to the sea, In addition, a rainwatwage system and desalination plant
should be designed and constructed to reclaimdiguiste of each city in order to offset the

increasing water deficit.

Department of Environment, Ministry of AgriculturBlatural Resources and Environment
through Meteorological Service of Cyprus (2010)pé&tt of Climate Change in Cyprus, the
research focuses on climate change and its findtates that, in 2010 precipitation had
decreased by 17% (100mm) due to drought and temperhas increased byd since the

beginning of the century. The changes in climaagl$eto severe problems in the agricultural
sector, vulnerability to desertification in manyas, increased wildfires during the summer
months. The research suggested not depends oalrasfmain source of freshwater, reuse

of recycled water should be considered and desmimplants should be implemented.

Evrin (2012), Analysis and Water Agenda of TRNC aDwith factors that lead to water
problem in TRNC. The analysis relates impendingewgtroblem to uncontrolled use of
water resources, population growth, Pollution oforgces, excessive-evaporation and
salinization of coastal aquifer due to over pumpifige annual water potential is 117.5
Million cubic meters with the per capita demand28bcu.m. 79% is used for Agricultural
purpose, 13% for domestic use and 8% for Industred. It discussed previous attempt
which includes: implementation of modern irrigati@chniques, sea water treatment, water
transfer from Turkey to NC and construction of wadtorage structures. It also discussed
progress of 75Million Cubic Meters of annually afirmal supply via 80km under sea
pipeline from Alakopru Dam (Turkey) to Gecitkoy eegoir (North Cyprus) with expected
completion date fixed as early 2014.

Elkiran and Ergil (2004), Water Budget Analysiskofrenia Region, Case Study Report of
North Cyprus, it focuses assessment of contributibavailable water resources system to

the water budget of TRNC. Detail result of Kyreregion was presented. Furthermore, the



conditions of groundwater resources were also gtidterein. It is considered as one of the

valuable literature available for the region.

Egil (2001), Estimation of Saltwater Intrusion Thgh a Salt Balance Equation and its
Economic Impact with Suggested Rehabilitation Sdesalt determined the amount of
water used regionally by volumetric 3D approacings20 years data of over 90 pumping
wells. The storativity of the available aquifers reveestimated. Water balance and salt
equation balance were integrated in space and fdased on its findings, contour lines
showing variation of water table level and concatin of sodium chloride (Nacl) were
clearly presented. Precautions and rehabilitatioenarios were suggested for good

management of the available aquifers

Charalambous (2010), Urban Water Balance and Managge A case Study of Limassol

Town. It examined level of water balance and mameye in urban areas. It discussed
factors that contributed towards imbalance in demmand supply such as urbanization,
population growth and drought. It emphasize onned to change approach of urban water

resources management in order to address currdritiames sustainability problems.

Tsiourtis (1996), Water Management for Sustainabgiculture in Cyprus: Quantity,
Supply and Demand Management. The study investigatpiifer situation in NC and
emphasizes on the need of water resources managenaemand and supply of all regions.
The following measures were suggested so as taeeexcessive extractions from ground
aquifers: adoption of modern systems of irrigatioontrol of network losses, rational water

supply and water charges.

Charalambous (2001), Water Management under Drougtnditions, This research
evaluated factors that leads to increase in waerathd in Cyprus, its finding shows that, the
significant increase in demand was associated wwitease in population, Agriculture and
industries. It also concluded that, traditional @vatources could not meet the demand hence
suggested need to diversify and try other sourceh @s desalinization. Some of the
measures taken procedures adopted by water Boakeroésos as strategies to manage

potable water supply to Lemesos town and enviromewway water shortage conditions and
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statement of cost incurred was state. Brief infdioma on construction process of

Desalinization of plants of the Island was alsdioeat.

Klohn (2002), Reassessment of the Island’s WatesoRees and Demand: Synthesis
Report. The study deal with re-assessment of watailability and water use in all main
water management regions. It evaluated water demadgrovided an update of Hydrology
of the Island based on 2002 records. It also pex/ichportant management and adaptation
policies. Furthermore, the project recommends prtdo of intermediate outputs and
collateral outputs taking in to account of improwntools for data collection, handling,
analysis, assessment of adequacy of data collect&imorks and review of existing

institutional and legal framework.

2.1.2 Similar Studies in Turkey and Other Countries

Otelio and Atolagbe (2003), Salt Water IntrusiotoirCoastal Aquifers in Nigeria, This
study deal with hydrogeology of Niger Delta and BeBasins; it evaluated degree of
ground water contamination due to intrusion ofysalater from Atlantic Ocean to the above
named basins. Finally, recommends some strategilécable to mitigate future further
intrusion within the study area.

Kumar (2000), Management of Groundwater in Salt avdhgress Coastal Aquifers, it
discussed factors that leads to seawater intrusiasoastal aquifers, Method for detecting
and monitoring salt water concentration and intrmssuch as geochemical techniques and
geophysical methods (geological aspect of aquifere water conductivity) were discussed.

Furthermore, measures on how to restore groundwgséems in coastal were suggested.

Duzen et al. (2013), Sustainable Development ofeéWRtesources in Turkey. It evaluated

problems and conditions water resources in rudsiof Turkey in addition, it discovered

that, precipitation regime in Turkey varies accoglito seasons and regions, therefore,
countermeasures were designed for sustainableapsweht.
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Kanat, (2004), Watershed Resources Managementanbigl after Drought. This research
investigates recent developments of water resowtéstanbul and Urban water crisis. It
also evaluates the growth in population of Istanlamd assesses water resources
management after drought years. According to itdifigs, the main reason of severe water

scarcity is associated with mismanagement of ressur

Matondo (2001), Water Resources Planning and Managefor Sustainable Development,
the Missing Link. This research investigated arstdésed conservative and integrated water
resources planning and management policies foraisiadtle development. The author
emphasizes on the need of proper coordination mvitlsiter budget monitoring authorities at

all level of level of government for as an impottesue for sustainable development.

FOA Water Report No. 36 (2013), Climate Change,avand Food Security. It discussed
impact of climate change on Agriculture and Agriatel water management. The
publication summarizes challenges facing agricalamd water without considering climate
change, it then integrate specific impact of clienat different regions of the world. It finally

suggests adaptation and some mitigation measures.

Trenberth et al. (2006), Estimate of the Global &/@&udget and its Annual Cycle Using
Observational and Model Data. It gave brief revigixclimate analysis section at National
Center for Atmospheric Research (NCAR) on watetecyEhe results were used to estimate
global Hydrological cycle for long term annual medor reservoirs and flow of water to
them. It also provides information regarding Mowttgrecipitation, evapotranspiration,
atmospheric moisture convergence of the land akeeording to its findings precipitation
exceed Evapotranspiration physically unrealistigg do the fact that, evaporation mostly

exceeds precipitation over land particularly in@icoand sub-tropic regions.

Fikos et al. (2005), Water Balance Estimation irthemountas (Greece) River Basin and
Correlation with Underground Water Level. ESRI AI8® Environment was used to obtain
several data and present detail calculation of watdance of the said study area.
Correlation between flow of Anthemountas River,uyd water level, precipitation, climate

and evaporation were all discussed. Similarly,redationship between demand and supply,
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negative water balance and drop of underground rWatel was also evaluated and

discussed.

Bouwer (2002), Integrated Water Management forttieCentury-problem and Solution. It
stresses the need and importance of integrated wegeurces management in controlling
public health, environmental protection, economyg auastainability. Furthermore, it stated
the importance of surface water storages, grounidrwasources and re-use of effluent water
for their contribution in bridging the gap betwedgmand and supply.

New Jersey Department of Environmental protect@d00Q), Water Budget in the Raritan
River Basin. Discussed basic concept of water budgd presented the water budget of
three watershed management area in Raritan Rivedban long term average and on
annual basis. It also focuses on analysis annuiptation received evaporation, runoff
and infiltration. Finally, management strategiesevdeveloped for water security.

Myers et al. (2008), Impacts of Multiple StressaesWdater Demand and Supply Across the
Southeastern United States. This research deal litlgeting of water available from
various sources for supply to serve demand of tindysarea. Water supply stress index and
supply index ratio were determined in order to eatd water stress condition. It discovered
that population growth significantly stresses wasepply within metropolitan area of
Florida and Piedmont. Other factors includes clengtange and land cover. Land use and

human population model were used to project sugipéss for 2020.

Kenney et al. (2004), Use and Effectiveness of Mpai Water Restrictions During
Drought in Colorado. Determined the impact of watenservation, water restriction and
urban water management for effective use of domesdter use under drought condition.
Other approaches were applied by 8 water providlack water saving techniqgues measured
for comparison between 2000 and 2001 usage. Marydgstriction was realized as the best
effective way in coping with drought. 18 to 56% is@vcould be achieved compared to 4 -

12% saving during voluntary restriction.

Fahad University (2014), Impact of Agricultural glon Irrigation Water Demand: Case

Study of Saudi Arabia. Deal with assessment fagatron water need of various crops
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grown in Saudi Arabia. It was realized that therdophas been heavily exploiting ground
water for irrigation to purposely achieved foods#y. Based on the assessment, cultivation
of some crops including wheat was discouraged g0 &miit water extraction. Similarly, a

new policy was enacted to reduce over extracti@hearcourage importation of food.

David (2013), Regulation and Reality: Some Reftaeti on 50 Years of International
Experience in Water and Waste Water. This articiecussed important and recent
development concerning level of waste water treatnfier re-use. It also emphasize on

regulation that are necessary to be observed fari@use of sanitary water.

Combalicer et al. (2010), Assessing Climate Impamts Water Balance in the Mount
Makiling Forest, Philippines. Investigated the imapaf climate change on mount makiling
forest watershed. The following facts were discedesn the water balance of the watershed,
42% of rainfall is converted evaporation, 40% teain flow and 10% flows as losses due to
deep seepage. It was finally concluded that tharal indicates dramatic fluctuation of
hydrologic events which bring about high evaporatmsses, decrease in stream flow but the
subsurface flow remain unaffected, based on theselopment, strategic measures were

provided on how to mitigate effect of climate chang

WMO (2012), Technical Material for Water ResourcRssessment. This publication
provide technical guide in a logical format on htmacarry out water resources assessment.
The guide have been developed and prepared byierped specialist such as Dr. Annia
Calver, Dr. Jeanna Balonnishniova e.t.c. detailsgeneral approach on water resources
assessment such as data collection techniques randsping, rainfall analysis, impact of

water extraction, land use, pollution and climaterevall discussed.

Rawat et al. (2014), Poor State of Irrigation Stats in India: The Case of Pumps, Wells
and Tube wells. Investigated the impact of pootisttes on ground water extracted for
irrigation, this was achieved through comparisonreéorded data obtained from four
government agencies, the data included are forngravater extraction through tube wells,
diesel pumps and electric pumps from mid 1980s i 2000s. The research discovered

wide divergence in data documentation! This rezpiiurgent attention because lack of
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adequate and reliable data affects realistic cafic of important information on ground

water extraction.

Aqgadi et al. (2013), Water Policy in Jordan. Thiticke review past policies on water
management in Jordan. The water problem in Jordas wttributed to policy and
implementation failure, the effectiveness and weakrof the policies were evaluated based
on which recommendations were made on how to imgnmanagement and planning
process. Similarly, implementation of more desdioraplants is considered as one of the

viable option to be adopted so as to meet incrgagemand of water.

Zekri et al. (2013), Managed Aquifer Recharge Udihgaternary Treated Wastewater: An
Economic Perspective. This article investigatedgbssibility of recharging aquifers using
treated. About 31 million cubic meter of sanitarater will be produced annually from
Muscat and Oman. It focuses on health and econaspect of adopting this artificial
recharge after reverse osmosis treatment, but demsg health risk, the project face

rejection from domestic users of not willing to mmig treated sanitary water with domestic

supply.

Omar (2013), Water Demand versus Supply in Saudbiar Current and Future Challenges.
Deal with analysis of demand and supply. It wasized that Saudi Arabia is sourcing water
to meet up demand through conventional and nonergional water resources along with
excessive extraction of ground water. The resefmatasted possible gap between demand
and supply for the next 20 years through 3 diffeissenarios: Pessimistic, moderate and
optimistic. The study predicted that Saudi Arabid experience gab between demand and

supply, hence conservation and management plamseaded to tackle future scarcity.

Dessu et al. (2013), Assessment of Water Resouyeasability and Demand in the Mara
River Basin. It deal with assessment of availabilit fresh water and demand within entire
Mara River Basin. Twelve sub basins were definetltheir water availability was assessed
based on long term precipitation — runoff simulatizith the aid of soil and water
assessment tool (SWAT). A model was customized @l in evaluating the status of

water resources of the basin along with anticipalechand, space time matrix was used to
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show the result of the model for easy comprehenarmhdecision making. The outcome of
the research shows considerable variability of wateilability and demand within the
basin.

Anghileri et al. (2014), Trend Detection in Seadobata: From Hydrology to Water

Resources. This paper investigates the relationsbipeen hydro climatic trend and its
impacts on water resources at a basin scale cosopaaf Swiss and Italian catchment for
the period between 1974 - 2010. Data analysis we$ed out using moving average over
shifting horizon (MASH) which allow simultaneousvastigation of seasonal data and filter
out effect of inter annual variability thereforecildate trend analysis and detection. The
analysis shows that there are statistically comalle changes in hydro climatic record but

had limited impact on water resources.

J. Gupta et al. (2007), Inter-basin Water Transéed Integrated Water Resources
Management: Where Engineering, Science and Polititsrlock. This article assess
situation of inter basins water transfer from mdigplanary perspective and also discussed
whether such transfer are compatible with conceptimegrated water resources
management. The criteria for inter basin transfas wroposed by international commission,
scientist and policy communities so as to servguade for evaluation. The criteria were
applied to some river linking project within Indi@r preliminary assessment, finally
conclusion were drawn on required institutionalamaty for controlling water and also to

adopt changes of environmental policy.

Cheng Fu et al. (2012), Cropping Pattern ModifmatChanges Water Resources Demand in
the Beijing Metropolitan Area. This research inigetied the impact of changes in cropping
pattern and demand variability, it also discuss hecent changes in cropping affects water
resources in Beijing metropolis. It was discovetbdt, there is significant increase in
irrigation water need as a result of changes irpmirgg pattern from cereal to vegetable
crops which greatly affects domestic supply. Finatloncluded on the need to develop

integrated water resources policy.
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Fenghua et al. (2012), Impact of Climate ChangeWater Resources at Local Area in

Anhui Province. Investigated the correlation beveémate change and water resources
and its impact on natural ecosystem, Agricultureddpiction and human life. 50 years

hydrological and climatic data of Anhui province reeanalyzed by using linear trend

variation and statistical method. The finding shdhat precipitation and temperature have
been increasing in Chaochu and Ninggou basin wslight decrease was observed in
Chuzhou.

Shangwei Qu et al. (2012), A Water Management &jsaBased on Efficient Prediction and
Resource Allocation. This research deal with dgwelent of water distribution

programming system, aimed at ensuring that thdablaiwater resources could be utilized
to meet demand of China from 2013 to 2025. Basedhensecond exponential soothing
method, the demand was evaluated to be 616 bilitac meter while the water resources is
nearly 531 billion cubic meter for the year 2018eTindings indicate that, Guangdang and
Jiansu will experience serious water shortage. éfbeg, water resource allocation model
(WRAM) should be applied to minimize expenses ontewaallocation and also for

conservation.

Kim-Poh et al. (2013), Using System Dynamics forstdinable Water Resources
Management in Singapore. In an effort to achievetew security, Singapore invested
significantly in desalination, water catchment ngeraent, waste reclamation and many
other related projects. Among the alternatives wayaugment the water scarcity problem,
decision and law makers are interested in knowirtgchv methods is efficient and
sustainable plan to adopt. This research develogge8y Dynamic (SD) model of title
Singapore water which were used to analyzed lony fenpact of different investment
plans. The finding of the research indicates the¢sting on underground water storage only
is not sufficient. It is therefore concluded that, desalination infrastructures are
implemented after there is shortage, then it vedlult in getting to 5 years of water scarcity
before balance could be attained, hence thereeid teebuild desalination infrastructures in

advance so as to tackle future water scarcity.
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CHAPTER 3

CONCEPT OF WATER RESOURCES AND WATER MANAGEMENT IN TRNC

3.1 Concept of Integrated Water Resources Managemen

Integrated water resources management is a systepratess for achieving sustainable
development through appropriate allocation and g@romonitoring of available water
resources taken into account economic, social andraamental goals. It deals with
challenges of sectorial management where respditsilof drinking water supply is
controlled by one Agency, for Irrigation water wahother agency and for environment also
with yet another. Lack of co-ordination and linkageostly leads to uncoordinated
management and defragmentation of developmentt éffereby leading to contamination of
resources, conflict and unsustainable developm&herefore, to achieve sustainable
development and water security, it is imperativeh&we linkage among water governing

agencies that control sectorial water uses as showigure 3.1 (Ontario, 2010).

Integrated management

i e Watmr for
Agricultis Firmrres otfeer uses

Figure 3.1: IWRM and its Linkage to Other Sub-Sectors (GWR®0
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In recent years 2011 and 2012, the water resowtdRNC comprises of precipitation,

Dams, Ponds and ground water, other sources indedalinization and water recycled
through sanitary plants. These resources are linige to the fact that there exist no
perennial rivers except some ephemeral streamslomator short while during rainy season
contributing minor quantity of water for domestiedairrigation demand. With all the above
resources at its disposal, the country have beparencing water scarcity right from 1960
to date, this is associated with scarce water ressy growth in population, urbanization,
impact of drought, high consumption by old irrigetisystem and above all conventional

water management (Gokcekus et al. 2002).

3.2 Natural Water Budget and Water Balance

Water budget is a scientific term which basicallgans technical information on how water
naturally occurs and flow in and out of a catchmama, Lake or any geographic area of
interest. Water budget of a catchment area hascorgponents: input and output. The input
component includes precipitation, surface runoffl ggroundwater inflow. The output
component covers evaporation, transpiration, sarfaater outflow, ground water outflow
and demand for Domestic use, Industrial use andcAlgural production as shown in Figure
3.2 (New Jersey, 2000).

Figure 3.2: Conceptual Water Budget of a Watershed
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Assessment of water budget refers to evaluatiowaier available from various sources,
study of rainfall/runoff relationship as well asna@nd and supply for a variety of uses. It
also deal with impact of climate change, Urban@atand human interactions which can
significantly alter natural supply of water espéygiaf there are nearby Sea, Ponds or
Wetlands. Assessment of water budget is needeetéondine possible changes in storage so

as to plan mitigation measures for sound water gamant.

Mathematically, water budget equation can be eggdased on the components outlined

below:
FAS =P —E —ET £SRO + GF ..o e 1

Where:

AS: Change in Storage
P: Precipitation

E: Evaporation

ET: Evapotranspiration
SRO: Surface Runoff
GF: Ground flow

If the value of the expression on the right-harde sif the equation is positive, the storage
will increase and water level in the study ared vigle. Positive change in storage is often
termed a surplus, while a decrease in storagensrghty termed as deficit (New Jersey,
2000).
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3.3 Biophysical Information
3.3.1 Topography and Drainage/Streams Characteriste

Cyprus is an Island which is merely dominated by tMountain ranges: Troodcand
Kyrenia Mountain withMesari: central plain situated in between. Troodos Mounfi
altitude 1,952m covers significant part of west andth of the Island nearly half of its ar
Kyrenia Mountain is narrow in shape extending alonghern coastline but has less altiti
and occupes less area compared to Troodos as s in Figure 3.3Wikipedia, 2012
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Fig 3.3: Topographic Nap of CyprusTroodos Mountain (1,952m) and Kyrenia Mount
range (Wikipedia, 2012)

Sequel to arid climate impact and mountainous eabfifNorth Cyprusaccess to adequate

supply of fresh water hi been difficult. There exist no perennialers in the whole Islan
except som@etwork of ephemeral streams that naturally origiedrom Troodos Mountai
and flows to different direction as shoiin Figure 3.3.All the streams become dry duri

summer, Pedhieos antlalias Rvers flow eastward through Me&ato Famagusta Bay .
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shown in Figure 3.3 while Serraghis River flowstharest across Morphou plain. Various
dams and water ways have been constructed to atatedivert water to farming areas
(Wikipedia, 2012).

Kanlidere and Yalya are the main streams in TRNG@ddition, there are ten ephemeral
rivers that originated from Troodos mountain ofthoGyprus discharging about 43MCM of
water yearly but nowadays the rivers have been Dednapstream in southern part of the
Island (Wikipedia, 2012).

3.3.2 Land Use and Vegetation Cover

Land use such as Urbanization contribute towarckiggimg large quantity of surface runoff
during winter period alternatively forest and grémsd retain runoff and thereby delaying
and allowing significant part of the water to infiite to the ground. As it was previously
discussed that the total land area of TRNC is ¥g&89Table 3.1 provides distribution of
land resources across the country (ASP, 2012; \&ftkgy 2012).

Table 3.1:Land Use in TRNC (ASP, 2012)

Land Use Area (Donum) (%)
Agriculture 1,398,123 56.7
Forest 480,740 19.5
Grassing 122,157 5.0
Towns, Villages, Rivers and Dams 263,471 10.7
Unused Land/Bare soll 201,061 8.1
Total 2,465,552 100

Cyprus has variety of natural vegetations compgisihforests and grasses covering 19.5%
and 4.95% respectively. Broad-leave trees and Fa@sifers such as Cypresses, Pinus
Brutia, Cedar and Oaks are the main types of tfaetpthat are in Cyprus. Mesaria was

densely forested and still there are considerabtests on Kyrenia and Troodos ranges
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particularly at lower altitudes which delay flow mfoff and increase infiltration as well as

ground recharge. In vegetal cover area where ikere forest it will be found that tall shrub

communities such as strawberry tree, Golden oalke@ixist and grow at different altitude
as shown in Figure 3.4 (Wikipedia, 2012).

(a) Urbanization @griculture (c) Vegetation Gov

Figure 3.4: Land Use in TRNC

3.3.3 Geology and Ground Water

Going by opinion of geologist, extraction of grounater in whole Cyprus had becomes
dangerously lawless therefore requires severe esrfoent of new and existing regulations.
Normal salt concentration in potable water is lg&s 400ppm but Guzelyurt aquifers and
some others had becomes completely saline to aentation of about 5000 ppm of salt.
These aquifers will definitely require long time @iny seasons or decades to replenish
themselves to fresh water status and also togiltaunormal water level. In reality, is very
possible that most of these wonderful resourceddcbe lost completely for ever if

extraction continues beyond safe yield (Ellis, 2009

Geological investigations show that there existesalvtypes of water table and aquifers

(confined unconfined and patched aquifers). Thegaifexs are recharged in different
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manners some by rivers that originate from Troodod Kyrenia Mountain range while

others by ground water inflow.
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Figure 3.5: Geological Map of Cyprus (Ellis, 2009)

Figure 3.5 display a minimal detail of geologic fation of the whole Island, Kyrenia

Mountain (Besparmak) is permeable sedimentary ra#tending 160km along Kyrenia

coastline. It significantly consists of lime andndatones of different types formed by
seismic activity in sea. During winter, significapércentage of rainfall infiltrate into the

rocks and flows downhill percolating different lageas far as the layers remain porous.
Considering southern slopes, the porous layer dxtery well up to many kilometers

towards south of the foothills up to Mesaria andwey water to e.g. Nicosia septic area.
Similarly, there was no Vadose water in the rediah several Phreatic aquifers exist from
which fresh water were being extracted at diffetenél. The quality of the ground water is

generally fair due to the fact that it containssdised calcium salts of limestone (Ellis,

2009).

Besparmak Mountain is translated as five finger mtain due to it five raised sections near
Kyrenia. Geologically, it consists of sedimentaoyrmiation and some metamorphic as well

as igneous rock. The mountain has many historiecttres such as Kantara castle and
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monasteries including St. Hilarion Castle. A harhwfild fire in July 1995 leads to burning
of significant parts of these mountains which bratgput loss of large natural habitat and
forest land (Ellis, 2009).

It was scientifically observed that, in many placsere exist sedimentary formation
overlaid by recent geological alluvial deposits w&yed and brought down by very old
natural river systems flowing from Troodos massifl amearly cover about half eastern part
of Mesaria, northwest of Famagusta, as well ashseesgt of Nicosia. In addition, it exist in
Larnaka and Guzelyurt stretching to Zygi. Akropeninsula is nearly all alluvial formation
in the region. Alluvium consists of unconsolidasstiimentary rock (marl) and clays which
normally forms an impervious layer over the exgtunderlying rock formations (Ellis,
20009).

Troodos Mountain is impermeable metamorphosed waicack. Rainfall is absorbed into
the formation through openings called honeycomtsatmic faults and other available
structural cracks. There is no aquifer or watetetai the formation but the water is in the
form of Vadose which is relatively soft in qualibeing there is little sedimentary calcic
formation with variety of dissolved mineral saltspgnding on the rock formation through
which it percolates. Where such Vadose water resattitee surface it flows and forms spring

which is exploited and packaged as bottle watdis(E1009).

Due to high altitude, the water flows with a pressprovided there is rainfall. In many

cases, nearly all the water flows from volcanidwoag through cracks and opening and then
enters more porous formation in the area of Mesarch coastal plain below sea level from
which it eventually discharges into sea, the pnessifi the water prevent its contamination

by sea water as the direction of the flow goesteatrds the sea (Ellis, 2009).

Within plain areas, large quantity of water werevously extracted through boreholes
beyond yield capacity which leads to drying of saime available Phreatic aquifers along
with drastic dropping of water level especiallyagricultural regions. On the other hand,
Pyrga area have unlimited supply, its water tablevailable just few 10 meters below
ground level (Ellis, 2009).
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In Troodos massif region and around foothills &tavrovouni, ground water supply had
becomes less reliable due to the fact that welts lmoreholes have to penetrate up water
carrying cracks or faults so as to be rechargigg Mosfiloti area. In July 2008, a borehole
was drilled in the area but due to decline in witeel the hydrostatic pressure has fallen
allowing infiltration of sea water to the aquifgrarticularly in agricultural zones. This case
is very alarming in south eastern part of e.g. kamta, Dhekelia and Cape Greco where
brackish water was noticed in pumping wells. Thataminated aquifers in these regions
may remain unusable for decade even if replenighitrdfresh water after adequate rainfall,
this is because of the time lag between precipitafialling on Mountains reaching the lower
levels and also because flushing the salt outeottntaminated aquifers is a long process of
continuous successive dilution. Some other regionsluding market gardens around
Maroni, with important tomato and cucumber produttihave also experienced similar
problems (Ellis, 2009).

3.4 Characteristic of Input and Output Components ® Water Resources in TRNC

Considering year 2011 and 2012, the input compaeneintvater resources of North Cyprus
comprises of precipitation, Ground water, ephemeping, Dams, Ponds, desalinization
and recycled sanitary water. Previously, water ingsorted in medusa bags between 1998
to 2002. Similarly, in an attempt to meet up watemand of the country another capital
project was designed and is expected to start pplgimg 75MCM yearly to TRNC by
September 2014. The output of the water budgettitotes supply of water for domestic,
Agricultural, industrial needs, Evaporation andwak losses.



26

3.4.1 Precipitation and Climate
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Figure 3.6 Cyprus Automated Weather Stations (AWS) and Metegical Instruments

The weather of Cyprus is characterized by hot dmreer and cool wet winter. Precipitation
is being recorded annually mostly from October fwilA Rainfall and other meteorological
data are recorded at the following metrologicaliorg: Besparmak, west Mesaria, central
Mesaria, east Mesaria, east Seaside/Coast and Kstqgon. Figure 3.7 shows variation of
average monthly rainfall for year 2011 and 2012RA2011; ASP, 2012).
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Figure 3.7: Rainfall Pattern in TRNC Year 2011- 2012 (ASP, Z0ASP, 2012)
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Based on record obtained from department of meliegyp North Sea side and Besparmak
Mountain recorded highest rainfall intensity of i@% in November 2011 while the monthly
average was 40mm. The average temperature was a8@ibut as low as below’@ in
winter. Similarly, the average monthly regionalatate humidity was about 63.8 but it falls
to 61mm (ASP, 2011; ASP, 2012).

Similarly, for 2012, North Sea side and Besparma#uMain recorded highest rainfall
intensity of 191mm in January while the monthly e was 48mm. The average
temperature was about 19.6ut drop to 18C in winter. Similarly, the average monthly
relative humidity by regions was found to be 6408vaver it goes decreases to 52mm (ASP,
2011; ASP, 2012).

During summer period, temperature in N.C rises@8C3and some time even up to 40°C
thereby leading high rate of evaporation and trmagpn, only 20% of the total rainfall
received contributes to the water budget while 80%turns to atmosphere by
Evapotranspiration and some part drained as ruiofflediterranean (Elkiran and Ergil,
2004). According to previous studies, drought hgdiBcantly influence water scarcity and
has been jeopardizing water sustainability paridulin North Cyprus. Analysis of long
term rainfall data base on long term annual avestg®vs that, there was 1.68mm/year
reduction in precipitation between 1975 and 2004hasvn in Figure 3.8 (Sharif, 2006).

December

350.0
300.0 4

2600 4

200.0 4 y = -0.2724x + 99.771
{One tail t-test,p<0 001)

Avg.Rain
——
|
——
[

[

100.0

T \f/

Figure 3.8: Rainfall Pattern in TRNC 1974 to 2008 (Sharif, @D0
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3.4.2 Dams and Ponds

Generally Dams are constructed across rivers te staface runoff for future use during dry
season, for aquifer recharge and in some casesntoot dangerous flooding. In TRNC the
need of Dams arises shortly after noticing watar@ty in 1960, DSI of Turkey considered
Dams and Ponds as important renewable water resowcd immediately designed 41
reservoirs of variable capacities out of which 18revconstructed for Irrigation and 23
others were constructed to purposely prevent difemiv of ephemeral streams to
Mediterranean Sea, since then these infrastructarescontributing efficiently for their

intended purposes. About 27MCM of water is obtaiagdually from 28 streams located in
North Cyprus, there are also additional ten ephahstreams that originated from Trodos
mountain of South Cyprus discharging about 43MCMwatter yearly but nowadays the

rivers have been Dammed upstream in southern ptré dsland (Gokchekus, 2001).

Mining remnant such as gypsum and halite minerakc(Nin Guzelyurt catchment area near
Gemikonagi have been contaminating surface wat&eamikonagi basin and the reservoir
situated in the area making all surface runoff tufdr the intended Irrigation storage.

Furthermore, 4 Dams in TRNC do not function to feéipacities due to accumulation of
sediments leading to reduction in their storageaciy significantly while one Pond dried

off completely (Gokchekus, 2001).

According to Duygu Alan’s article in Havadis, sdiéin observations show that water level
in Dams and lake within northern part of Cyprusénéallen by 7.9% because in March 2013
the total volume of standing water in dams was 484136 cubic meters but due to high
temperature during summer it decreases to 9,163dbit meter in June, 2013 (Wikipedia,
2013).

A total of 34 streams are actively used for doncestater supply (834,679year) along
with 28 for irrigation of capacity 565,321%ear (Ozturk, 1995). Table 3.2 provides the list

of 18 irrigation Dams, locations and their respextapacities.



Table 3.2:Irrigation Dams and Storage Capacities
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sio | Dams Location Year of Capacity Irrigated
of Dams construction | (m% x10® area (ha)

1 Yilmazkoy polatdere Nicosia 1994 517.167 40

2 Gegitkdy Dam Kyrenia 2014 26,500.000 | 13,848

3 Arapkdy uzundere Kyrenia 1990 444.150 40

4 Arapkdy ayanidere Kyrenia 1990 608.881 65

5 Begparmak alagadi ciftlikdere Kyrenia 1992 774.575 67

6 Hamitkoy batanlikdere Nicosia 1992 529.125 95

7 Dezirmenlik cataldere Nicosia 1990 296.814 30

8 Serdarli gillidere Nicosia 1992 391.880 56

9 Gegitkale gridere Famagusta 1989 1,360.510 240

10 Ergazi sayadere Famagusta 1989 405.025 84

11 Mersinlik azganlidere Famagusta 1989 1,145.065 70 1

12 Dayolu tUgparmakdere Kyrenia 1994 392.250 82

13 Gemikongi madendere Guzelyurt 1988 4,121.204 640

14 Gonyeli Nicosia 1962 453.857 150

15 Kanlikdy Nicosia 1963 730.294 NA

16 Haspolat Nicosia 1964 117,390 115

17 Gonendere Famagusta 1987 938,666 150

18 Akdeniz Guzelyurt 1988 1,468,157 430

* Total 41,195,011 | 16,272

Due to the ongoing water supply project of capacBMCM annually, Gecitkoy Dam was
upgraded and is expected to start serving foridigton of water to irrigation and domestic
sectors, the upgraded storage volume is now 26.5MENUre 3.9 provides yearly peak
water storage variation in TRNC Dams.



30

12
10.6 10.6
10 93
S 8
2
% 6 5.0
‘g 4 34
g
s 2
0
2000 2001 2002 2011 2012

Figure 3.9: Fluctuation of Water Storage in Irrigation Resérw'ear 2000 to 2012

3.4.3 Ground Water and Sub-Surface Flow

Due to the fact that, TRNC has limited water resesy it largely depends on ground water
as a major resource of supply for domestic anddtion demand, the other sources includes
Dams and ephemeral streams. There are 11 maineexjaf various storage capacities.
Guzelyurt, Famagusta and Kyrenia coastal aquifertiae three main aquifers of recharge
capacity 37MCM, 5MCM and 10.2MCM respectively. Thater extracted from these
aquifers is directly used for domestic supply am@yation. Figure 3.10 provides a map
showing location of coastal and the Inland aquitdiscdet, 2012).

According to geological investigations, Guzelyuquder is the biggest of storage area of
180knf, storage capacity 920MCM, safe yield 37MCM andregimately 80knlies in the
southern part of Cyprus Island. The water obtaifteth this aquifer was being used for
domestic and irrigation purposes in the region sme part of Nicosia. However, overdraft
beyond safe yield had lead to sea water intrusioa very high concentration along with
decline of water level to about 60m below meanleeal (Gokcekus 1999; Necdet, 2012).
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Figure 3.10: Aquifer Map and Locations in NC (Necdet, 2012)
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Famagusta coastal aquifer is another importantcsooir fresh located in the eastern part of
the Island, it has an area of 45kaf which 16knf is in NC with storage capacity of SMCM
and safe yield of also SMCM. There are about 50@gag wells in the area with average
discharge capacity of 1Zfhr for domestic and irrigation supply, likewisexcessive
extraction leads to contamination of the aquifet960’s. The normal concentration of Nacl
in potable water is less than 400ppm. However, rceotration of about 5000ppm was
noticed in the area (Elkiran, 2003; Elkiran and @ng009).

Kyrenia coastal aquifer had also been contaminaiéid sea water due to its proximity to
Mediterranean Sea as well as due to excessivec#gtialt's storage area is 160knstorage
volume of 8 to 10MCM and has 5 to 7.9MCM as anresdtaction capacity but Kyrenia
Mountain aquifer of storage capacity 10.2MCM issafe yield without jeopardy of salt
contamination, the status of all TRNC aquifers waravided in Table 3.3. The remaining
aquifers which include Yesillkoy, Incirli, guverdikk Cayonu e.t.c though, they have
relatively small storage capacity and their confitn to domestic use is limited but also
had became affected by growing demand in Urbansamed Tourism sector (Elkiran and
Ergil, 2002).

Previous studies show that, the annual water dern&ilNC between 1985 t01996 is about
106.6MCM. According DSI report, annual safe yiefdatl the aquifers is about 74.1MCM
but sequel to inadequacy in supply, an averagedoakof 28.9MCM was recorded in 2002.
Camlikoy and lefke are two different regulator cheals constructed to divert excess water of
the regions to Guzelyurt Dam with the aim of ennghground water resources of the area
but due to impact of drought the canals have dsfédThe 41 reservoirs constructed by DSI
of Turkey have been contributing efficiently in nacging nearby aquifers. However, late
construction of these reservoirs along with ovdtdnad lead to alarming depletion and

salinization of most existing coastal aquifers (&R, 2003).

In 2006, the water demand increases to 125MCM du@ndrease in population and is
expected to keep increasing over time, detail efaquifer situations was provided in Table
3.3 (Elkiran, 2006).
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Table 3.3: Aquifer Storage Capacities and Situation after&otton Year 2006 (Necdet,

2006)

Aquifers Storage Recharge | Safe yield | Extraction Situation

Area (knf) (10°m?) (10°m?) (10°m?) (10°m?)
Guzelyurt 180 37 37 57 -20
Akdeniz 20 15 15 15 Safe
Lefke-G.Konagi-Y.Dalga 3.0 15.5 6 6 Safe
Yesilirmark 2.5 7 15 15 Safe
KyreniaMountain - 115 11.5 115 Safe
Famagusta - 2 2 8.5 -6.5
Beyarmudu - 0.5 0.5 0.5 Safe
Cayonu-Guvercinlik- 12 2 2 2 Safe
Turkmenkoy
Serdarli 60 0.5 0.5 0.5 Safe
Yesilkoy 9.0 1.6 1.6 -1.4
KyreniaCoast 160 5 5 ) Safe
Yedikonuk-Buyukkonuk 2 0.3 0.3 0.3 Safe
Dipkarpaz 1 15 15 15 Safe
Korucam 60 12 12 1.2 Safe
Others 2 2 2 Safe
Total 89.1 74.1 103.0 -28.9 deficit
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3.4.4 Snow Fall

Generally, in cold climate zone, snow fall is calesed as a source of water input
contributing significant quantity. In North Cypruthe maximum snowfall ever recorded
occurred between 1992 to 2002 and was measuredraxamum depth of 150mm, Since
then, it rarely occurred till of recent where véight snow fall unexpectedly occurred in

Nicosia area. The depth of the snow was insigmfiGs such could not generate runoff.
Though Besparmak Mountain is high enough but sremely occurs there, for that reason,
snow is not counted as one of fresh water sourcB&Ci conversely, it is usually available at
the peaks of Trodos Mountain of south Cyprus. Previresearch shows that, Snowfall in
the southern part ranges between 0.5 to 3.0m dgergerabout 100MCM of fresh water

which normally occurs between January to Februalkiran and Ergil 2004).

3.4.5 Water Transportation

Having known that, water scarcity in North Cypraarted since 1960’s and had gradually
reached an alarming stage, an effort was madddetafiater scarcity among which includes
water importation from Turkey. Hassan Ali Bicak Bastern Mediterranean University in
collaboration with Glenn Jenkins of Harvard Indgtufor International Development
reviewed water balance in NC, they proposed wat@ortation as one of the modest water

potential for new water resources in the countiiit&n and Ergil 2004).

In summser 1998, NC began importing water from €yrlat a price of 0.55 USD/nA
Norwegian firm ships were used to ships the watdviedusa bags towed behind ship, this
plastic bags have capacity of 10,000 to 20,00@ach. The shipment is from Aydincik,
Turkey to Kumkoy reservior near Guzelyurt. A traarsbf 5SMCM of water was planned
yearly, unfortunately, the first ship arrived inpB&mber 1998 over the whole year a total of
65,374m3 was supplied, in the second year 1999 60,2679,339r was transported.
Similarly, a total of 1,719,010twas supplied in 2001. The price of the supplytdiig
handling charges at NC stand at 0.79 UShwhich is less than other alternative supply

options such as desalinization. The total quamtityorted in five years from 1998 to 2002
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was 4.1MCMas depicted irfFigure 3.11 this was quite below expectation compared tc
5MCM planned yearly consequntly, the contract leetn water works department(SI and
Norwegian firm company as considered inefficient and subsequently terracha 200z
(Elkiran and Ergil 2004).
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Figure 3.11: Trend ofWater Imported from Turkey 1998 to 20@Kiran and Ergil 200¢

Sequel to inefficiency of the above importation qgasses, undersea pipeleine water su
from Alakopru Dam Turkey to Gecitkoy reservoir obth Cypru: was designed and
proposed with a capacity of 75MCM yee as depicted in Figur8.1z. After conducting
feasibility studies,the project was awarded and had commenced, hopefll be
completed by September 2014. After completion,pitogect is expected to supply Northe
Cyprus with water for a period of 50 years. Outled 75MCM, 37.7 MCM corresponcg
50.3% will be distributed for domestic supply ahé temaining 37.2MCM (49.7%) will k
allocated for irrigation to availle potentials. It wasoped that, the project will help
offset groundwater overdraft thereby reviving aquisituation across Noiern Cyprus,
similarly, it is expected 1 positively contribute towards improving the stamtlof living of

Guzelyurt and Mes& regions by spplying irrigation water to 6,413ha and 7, ha of
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these areas respectively as well as other regiamBdp serious water stress (Elkiran and
Ergil, 2004; DSI, 2010).

_ Alakdpri Dam _~
\ 23 km Transmission Line

80 km Seo Crossing
Pipeline

3 km Force Main Gegitkdy Dam

Figure 3.12: TRNC Water Supply Project: 75MCM Annually (Gokchiek2014)

3.4.6 Effluent Re-use/Anthropogenic Input

Despite the fact that North Cyprus have been irewstress long ago, however, re-use of
recycled water to minimize water stress were noepted due to traditional believe. There
are medium scales central treatment plants establifor sewerage treatment at Nicosia,
Kyrenia, Famagusta and Guzelyurt. Considering @1 and 2012, Nicosia modern
central treatment plant has capacity of 30,086ay with its picture appearing in Figure
3.13 while Kyrenia, Famagusta and Guzelyurt haviy daapacity of 3000, 3000 and
600nT/day respectively. Considerably large quantity citev is treated and the whole
recycled water is diverted to rivers nearby thattreent plants and then the treated water
flows to sea without any reuse except few farméagthe downstream part of the rivers

that utilize the water for irrigation (Oznel, 2014)
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Figure 3.13:Nicosia Central Sewerage Treatment Plant

There are small private institutional seweragetmneat plants that were established at
various hotels, the treated water from these Haselseing use to irrigate trees and flowers
within their respective compound. The yearly tumnod recycled water is as follows:
Famagusta A (36,8701 Yeni Iskele (5,422N), Kyrenia West (7,321F) and Kyrenia East
(41,026M) (Muslu, 2003).

3.4.7 Desalinization

Desalinization refers to any of several processesl o remove salt and other minerals from
saline water. North Cyprus had considered des@imas a cost effective way of producing
fresh water suitable for human consumption as waellffor irrigation. Other potential by-

product of the process includes table salt whichlse a useful ingredient for cooking. This
process is independent of rainfall. The cost oflleating sea water (energy, infrastructure
and maintenance) is generally higher than othegrredtives such as water recycling.
Achievable cost of treatment ranges between 0.BUB$/nT. Table 3.4 provides a list of

desalination plants and corresponding average datlye capacities in NC (Elkiran, 2006).
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Table 3.4:Desalination Plants and Average Daily Active Cétpes Year 2012 (Temel,

2014)
S/No Desalination Plant Location Active Capacity/gay)

1 Salamis Famagusta A 600
2 Famagusta Famagusta 7,000
3 Nuhun gemisi Yeni Eronkoy 300
4 Merit park hotel (mercury) Kyrenia East 500
5 Cratos Kyrenia East 1,000
6 Esentepe golf sahasi Kyrenia East 2,500
7 Accapulco Kyrenia East 900
8 Palm beach Famagusta A 150
9 Bafra Mehmetcik 2,000
10 Merit cristal Later Kyrenia West 500

Total 15,450

The above mentioned desalination plants in Tablewgre established at regions of NC,
some of which belong to private institutions. Thiougere are some technical problem such
as power failure and maintenance but the averaigé daily production is 14,950tuay
roughly the Plants are contributing about 5.8MCMHhe water budget of the country yearly
(Temel, 2014).

3.5 Water Demand and Utilization

Generally, water demand is considered as one ofntam water output in world water
budget or any study area of interest. The worldaye demand for Agriculture, industries
and domestic sectors are 70, 22 and 8% respectiVélgre are three basic sectors that
require water supply in NC: Agriculture, industriasd domestic sector (Gokcekus et al.
1997).
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3.5.1Domestic and Industrial Demant

Domestic water supply comprises supply of water House hol, Tourism sector,
Universities, commerciecand small scale industries acrése countr. According to census
data, tle total populations of resideincreases over timas shown irFigure 3.14 certainly,
the demand will also biacreaing proportionally.
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Figure 3.14: Trend of population in North CyprSPD, 2014

Considering year 2011 havi total population 286,257, Based on the approvedage
consumption of 250L/day/cap, municipal water demand only v estimated to be
57,251.4nVdaywhich roughlycorresponds to 20.8MCM/yeakcluding losse

In NC, there are several small scale indus e.g. beverageequiring fresh water supply fi
optimum production. Water supply to these industri® considered as integral part
domestic supply via same pipe netw (Temel, 2014).

Historical data shows that, wa for domestic use was beimptained from 162 wells ar
boreholes. The total volume water obtained from these pumping wells is abousAEM
per year while stream flow provis about 0.3MCM. It was roughly estimated that, gettio

500nt/day of water is pumped to the south from North aedrly the same amount of wa
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is pumped to the North from south due to crossingreviously laid water network which is
still in use (Elkiran and Ergil, 2004; SID, 2003).

Though gradual increase in population was notiagdhe supply is still below demand, this
factor necessitates enforcement of some consenvatidasures such as restricting water

supply for only some hours in a week to some af8Ht3, 2003).

3.5.2 Agricultural Demand

Agricultural production have been contributing siigant amount of income to economy of

NC, the sector takes largest share of water suggdpunting about 70%. The efficiency of

production depends largely upon quantity and qualitthe water supplied as well as land
fertility. It is known that, 56.7% of the total ldrarea of NC was allocated to Agricultural

sector for cultivation of variety of crop and litesk farming, however, according to a paper
titled Water Management difficulties with limiteché contaminated water resources in
TRNC, water demand for Agriculture, domestic andustrial use was between 190 to
197MCM annually, however, sequel to water scarsitgne irrigation areas were abandoned
and in some places primitive methods were replaggd modern techniques thus, the

demand subsequently dropped to 106.6MCM in 199&¢Ekus et al. 2002).

In TRNC, irrigation water is obtained mostly fromals and tube wells. Out of 41 Dams
within the country, 18 were constructed for irrigatas explained previously. Annual water
need does not vary significantly but gradually @ases over time. Previous literatures came
up with different account regarding water demandiffiegation e.g, 82.5 MCM by Bicak
and Jenkins (2000), 144MCM by Ozturk (1995), 170M18y Gunyakti and Ergil (2002),
117MCM By Elkiran (2006).
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3.5.3 Evaporation and Transpiration

Evaporation and Transpiration is an important congmd of water cycle and is also

considered as one of the significant output of airbdor integrated water resources
management. Evaporation simply refers to vapoomabf water from earth surface to

atmosphere while transpiration means transfer demmolecules from plants leaves to
atmosphere. In irrigation field, potential evapanrspiration (PET) simply refers to

summation of evaporation and transpiration of aegiarea and for specific crop type (it
represents the evapo-transpiration rate of shegrgcrop that completely shade ground of
uniform height having adequate water in its’ roohe) (Akintug, 2011).

The rate of Evaporation and Transpiration depemdsany factors such as solar radiation,
wind speed, relative humidity and the nature of #waporating surface. In NC these
important parameters are considerably high duedio temperature of intensity of about 34
to 42C as well as high wind effect particularly duringremer period (Gokcekus et al. 2002;
Akintug, 2011).

3.6 Socio — Economy of TRNC
3.6.1 Agricultural Structure and Economy

NC Agricultural sector comprises of four sub-sestarop production, livestock farming,
fishery and forestry. Crop production has significehare as such generate a lot of revenue
for economic development. Out of the total landaaod NC 329,890.8 ha, 56.7% was
suitably allocated as irrigation potential. Thidgudial allows cultivation of wide variety of

products such as cereals, Citrus, legumes andalggst(ASP, 2012).

The agricultural product exported to adjacent coestincludes citrus, potatoes and
processed products. In 1982, the share of agui@ilexport was considerably high about
80.05% was Citrus fruits. Potatoes, live stock pratessed product were 6.3%, 3.3%, 5.1%
and 5.3 respectively. Later due to water scartity,total export trim down to 64.4% out of

which 28.6% was Citrus fruits, potatoes 1.4% andi#3was for processed Agricultural
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product. In 2009 export of agricultural product@act for$20.9 million of whichs14million

was for citrus and2.4 million was generated by Potato production (AZ9).

3.6.2 Citrus Production

The Citrus fruits are cultivated in all the threaimregions of NC, some of the fruits include
Orange, Lemon, Grapefruit e.t.c and it accountdoge part of agricultural production. Out
of the total Citrus produced about 6% is consumghdinvthe country, 34.9% was exported
and 54.6% is processed by NC industrial sectoraiBedf regional turnout are provided in
the Table 3.5 (ASP, 2001).

Table 3.5:Main Agricultural Region and Corresponding Yietd Citrus Production Year
2012 (ASP, 2012)

REGION AREA (donum) YIELD/TURNOUT (Ton/donum)
Nicosia 38,840 3.2

Famagusta 345 2.9

Kyrenia 888 11

Total 40,073

3.6.3 Crop Production and Cropping Pattern

There are different types of crops that are cuidsglain NC, the profitability of this
production depends largely on fertility of the dable land, water quality, efficiency of the
irrigation methods and soil management. Crops lipxhatively similar water requirement
are grouped together under same cropping pattexbleT3.6 provides list of the various
cropping patterns in TRNC (ASP, 2012).
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Table 3.6: Crop Patterns in North Cyprus Year 2012 (ASP, 2012

S/No Crop Pattern Examples of crops

1 Cereals Wheat, Barley, Oat

2 Pulses Beans, Chickpea

3 Industrial crops Tobacco, Cotton lint

4 Oil Seeds Groundnut

5 Tuber Crops Potato, Onion, Garlic, Beat,

6 Fodder Crops Cereal Hay, Barley Forage, Alfalfa,

7 Leafy or Edible Stem Cabbage, Artichoke, Louvana, Lettuce

Vegetables

8 Fruits Bearing Vegetables Tomatoes, Cucun®kra, paper, Sweet
Melon

9 Leguminous veg. Green Beans, Peas

10 Root, Bulb and Tuberous Carrot, Green Onions, Radish

Vegetables

11 Other Vegetables Cauliflower, Kohlrabi

12 Nuts Almonds, Walnuts, Pistachio

13 Pome Fruits Apple, Pear, Loquat,

14 Stone Fruits Apricot, Peaches, Plum,

15 Grape and Grape like Fruits Banana, Pomegrgnatebve, Figs,
strawberry, Sultana Grape

16 Citrus Fruits Tangerines, Lemons, Valencig,
Shiamouti, Washington, Grapefruits

17 Greenhouses and Tunnels Cucumber, Papers, Btgpl&Green
Kidney Beans, Tomato, S &W. Melon

Cultivation of the above mentioned crops requirgdaguantity of water of good quality for
irrigation during dry season however, despite #et that primitive irrigation methods were
replaced with modern techniques (Sprinkler and Bygtems) but still the seasonal supply is
below demand.
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3.6.4 Animal Production/Husbandry

Livestock farming is also an important sector cimiing some income towards the
economic development of NC, the total number oédieck grown in its’ sub-regions are
presented in Table 3.7.

Figure 3.7: Animal Productions (ASP, 2012)

Regions Cattle Sheep Goats
TRNC 51,734 210,792 60,405
NICOSIA 20,115 37,579 12,627
Central Nicosia 2,439 8,714 2,837
Degirmenlik 6,196 13,749 4,964
Ercan 11,480 15,116 4,825
FAMAGUSTA 15,837 65,555 14,904
Famagusta A 803 11,774 2,010
Famagusta B 1,142 11,439 1,683
Akdogan 9,627 24,319 5,086
Gecitkale 2,400 10,662 3,466
Gonendere 1,865 7,361 2,659
KYRENIA 5,544 29,122 17,743
Kyrenia East 1,305 5,079 3,679
Kyrenia West 132 2,085 1,439
Bogaz 1,963 10,240 4,837
Camlibel 2,144 11,718 7,789
GUZELYURT 4,691 20,765 6,068
Guzelyurt 3,747 13,691 3,921
Lefke 944 7,074 2,147
ISKELE 5,547 57,771 9,063
Iskele 3,158 14,513 3,750
Mehmetgcik 1,117 14,774 1,380
Yeni Erenkdy 1,272 28,484 3,933

The population of the livestock varies from one sabion to another, in 2012 the total
population of cattle, sheep and goats were 51,238,792 and 60,405 respectively. This
data were also applicable for evaluation water adddr live stock farming.
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CHAPTER 4

METHODOLOGY

4.1 Preamble to Agricultural Regions

According to Department of Agriculture, North Cyprbave 3 main administrative regions
namely: Kyrenia, Nicosia and Famagusta as showthenFigure 4.1 each region acting
separately, the main regions are further sub-dividéo 17 Agricultural sub region all

requiring good quality water for domestic, Agricutil and industrial use. Previous studies
discovered that not all the regions were blessatl ailequate water resources for daily

needs e.g. Nicosia is obtaining water from Guzelsegion.

Y. Erenkoy
Region
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¥, lsk
Hegion

G West
Region

5. East .
iy RL'E'II'II

Bugaz™

R
E'n:nrn._}

Region

\ 4] 20 Hikm
————

Figure 4.1: Map of Agricultural Regions in North Cyprus (ASE)12)

The hydrological and demographic data collectedesgnting all the administrative regions
formed the bases for evaluation of water availarld water demand respectively. Water
demand and supply for 2011 and 2012 was evaluaitidtie aid of an excel program after
which the output were compared with the resultre¥/pus research.
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4.2 Data Collection

Hydrological and demographic data were formallyuesied from responsible Authorities.
Rainfall data were collected from meteorologicapaiement of NC for determination of
rainfall pattern and stream flow. A different set data were obtained for monthly
evaporation. Data on ground water were collectethfGeology department for assessment
of aquifers storage capacities, safe yield, reahacgpacity and status in terms of
contamination. Dams and ponds storage capacitidsvanation of storages on monthly
bases were requested for estimation of water dikiya Daily production of various
desalinization plants and historical data relatedvater importation were all collected from
water works department of Nicosia (SID). Data oodpction of sanitary water for Nicosia,
Kyrenia, Famagusta and Guzelyurt central sewersggnient plants were collected from
sewerage department municipality of Nicosia forinestion and justification of sanitary

water usage.

To determine water demand for Domestic and Indalstonsumption, demographic data on
population of residents, students at various usities for the year 2011 and 2012 were
obtained from North Cyprus statistics and plannilegpartment (census board). For water
need by hotels, data on bed capacities was obt&iogdstatistical year book published by
tourism department. In addition, population of ligeock was obtained from agricultural
statistic for year 2011 and 2012. The demand wakiated based on water regulation in NC

and in accordance to approved per capita demand.

For evaluation of Irrigation demand, data on aréacudtivated lands, various cropping
pattern and irrigation methods were obtained frarblipation on agricultural statistics, year

2011 and 2012. Description on how all the data wweoeessed was provided in Figure 4.2.
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4.3 Summary of Hydrological and Demographic Data

Input Data: 2011, 20:
|

A 4 A 4

Rainfall 1. Population

Ground water Residents & Livestock
Dam storage Hotels/beds capacities
Stream flow Universities & Industries
Desalination 2. Area of cultivated land
Water importation 3. System of irrigation:
Sanitary water Drip & sprinkler

Data processir

A 4

Total available watt

A 4

Regional deman

Water deficitAs

A\ 4

A 4

Comparison of resu

Figure 4.2: Flow of Data Processing Using Prepared Excel Riragr

4.4 Evaluation of Municipal Water Demand

Municipal demand includes water need for domestippl/, universities, small scale
industries, livestock and hotels. The total popakabf resident in NC for 2011 and 2012 are
286,257 and 289,692 respectively. Domestic supy @valuated regionally on monthly
scale and based on total population of residestoh region and in accordance to approved
per capita demand as provided in Table 4.1, likevias universities, small scale industries,
livestock and hotels.
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Table 4.1: Approved Consumptive Water Supply of Different t8exin TRNC (Temel,

2014)
Sectors Water consumption (L/day/capita)
Residents 200
Small industries 30
Commercial 20
Cattle 50
Sheep 15
Universities 150
Tourisms 200

For tourism sector, bed capacities of all activéelsowere obtained and entered to the
program accordingly, similarly, the populationsligé stock that was grown in all the sub-
regions were all taken in to consideration. Figlu@ shows some results of municipal water

for Guzelyurt region year 2012.

As far as previous studies are concerned, conveyérgses in respect of water supply
pipelines was 30% but in recent years it is comedléo be 25% due to replacement of old
water network with new water supply pipes. Watemded and the losses were evaluated
separately and then added together to obtain esdjiupply for each region on monthly

bases. The monthly demand were than summed tancdmaual demand of each sub region

and then for whole North Cyprus (Temel, 2014).
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Figure 4.3: Excel Sheet Showing Monthly Water Need for GuzelfRegion Year 2012

— Home Insert Page Layout Formulas Data Review View
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53 Copy —— | ) el e
g  Format Painter |EE|E||= = | a{merge & Center ~ ||| § ~ % 2| T 58|
Clipboard Tu Font i Alignment Tt Mumber T
@ Security Warning Some active content has been disabled. Options...
U164 - | ke | =ROUND{5T5159%(5T5156%{1+5\/524/100) ) *B164/ 1000 1+5T5160),0)
| A B 0] v W X Y Z A
160 GUZELYURT
181 Municipal Needs Water Need Flow to sea Stream Flow
162 Area (Donum) University  Municipality Irrigation Drinking | Sanitary Drinking Irrigation
163| m*3/ay m"3/ay m"3/ay m"3/ay m*3/ay m"3/ay m"3/ay
164|Octaber 3 5.434 1 268153 2,994 262 | 266,567 13,020 0 0
165/ Movember 30 8,162 249 826 164,265 257 988 10,800 0 0
166 December 31 5434 258,153 ] 266 567 9,300 0 0
167 | January 31 8434 258 153 0 266 587 9,300 0 0
168 |February 28 7.618 23317 0 240,789 3.400 0 0
169 March 3 8.434 258,153 33,072 266,587 11,160 0 0
170] April 30 8,162 249,826 2925934 | 257 988 12,600 0 0
171 May 31 8434 258 153 4581092 | 266 587 14 880 0 0
172 June 30 8,162 249 826 6,860,037 | 257,968 16,200 0 0
173 | July 31 8434 256,153 8222491 | 266,587 18.600 0 0
174 |August 31 5434 258,153 7,672 648 | 266567 18,600 0 0
175 September 30 8,162 249 826 5,289,500 | 257 988 14 400 0 0
176
i 99,304 3,039,544 38743291 3,135,848 157 260 0
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4.5 Evaluation of Irrigation Water Need

Prepared monthly crop water requirement was obdafrem Agric Department of TRNC
which was prepared based on Blaney-Criddle metfibts method is a function of crop
coefficient and climate factors. The Tables 4.3, @d 4.4 provide consumptive water use
of some crop which was studied under this rese@itickaya, 1977).

Table 4.2: Tomato Consumptive Use in*f@onum/Month by Regions (Kilickaya, 1977)

Tomato Consumptive Water Use per Donum
Month/Regions | Nicosia Guzelyurt Famagusta Kyrenia
October (31)
November (30)
December (31)
January (31)
February (31)
March (31)
April (30) 135 155 14 13.5
May (31) 95 86 92 95
June (30) 248 220 231 238
July (31) 296 258 269 275
August (31) 65 53 58 58
September (30)

21 different groups of crops were studied each nwuifferent water consumption as
outlined in Appendix Ill. The seasonal consumptibreach crop was determined regionally
in accordance to monthly consumption, cultivateglhaand the efficiency of the irrigation

methods. In recent years, there are two diffengmeg of irrigation methods available in the
country: Sprinkler and Drip system with efficienaf/70% and 85% respectively, eventually
the results obtained were added together to gat iwigation demand. Detail results were
presented in chapter 5.
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Table 4.3: Citrus Consumptive Use in¥onum/Month by Regions (Kilickaya, 1977)

Citrus Consumptive Water Use per Donum
Month/Regions | Nicosia Guzelyurt Famagusta Kyrenia
October (31)
November (30)
December (31)
January (31)
February (31)
March (31)
April (30)
May (31) 136 100 58 68
June (30) 252 253 258 245
July (31) 306 303 283 286
August (31) 248 250 235 235
September (30) | 85 95 99 105

Table 4.4: Cabbage Consumptive Use if/Bonum/Month by Regions (Kilickaya, 1977)

Cabbage Consumptive Requirement per Donum
Month/Regions | Nicosia Guzelyurt Famagusta Kyrenia
October (31) 17 90 14 17
November (30) 27
December (31)
January (31)
February (31)
March (31)
April (30)
May (31)
June (30) 27 27 27
July (31) 153 139 153
August (31) 221 27 207 221
September (30) | 170 92 170 170
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4.6 Evaluation of Water Availability for Supply

Municipal and irrigation water supply are beingabéed from various water resources of
NC, which consist of Rainfall, ground water, Darsgrings and desalination. The quantity
of fresh water available from the above mentionedrses was evaluated regionally on
monthly bases and then on yearly so as to determhegther there is balance or deficit

between demand and supply.

4.6.1 Rainfall

There are 5 rainfall stations in 5 regions of N@rtN Sea side/Besparmak Mountain, west
Mesaria, east Mesaria, east sea side and Karpemrag shown in the Table 4.5. The data
provided by these stations were prepared to obtgimesentative data to the seventeen

Agricultural regions. The program accepts monthipfall data as input and then quantifies

the volume of rainfall received in according to #ees of regional land area.

Table 4.5: Meteorological Stations and Rainfall Data in mmYear 2012 (ASP, 2012)

Regions | Jan| Febl| Mar| Apr | May | Jun | Jul | Aug | Sept| Oct | Nov | Dec | Total
Besparmak

Mountain | 191.3 76.4| 30.2| 12.4| 44.1| 19|04| 13| 0.0|73.6|125.9|118.0/ 675.5
West

Mesaria 145.3 72.3| 25.2| 12.0| 28.7|10.9| 6.4| 0.0| 0.0|80.3| 85.9|122.7| 589.7
Middle

Mesaria 94.943.8| 17.2|12.4| 43.3| 0.6|1.6| 56| 0.0|/64.8) 48.6| 88.1| 420.9
East

Mesaria 147.0 38.0| 13.0/13.1] 84.2| 0.7/ 0.2| 0.9| 0.0|51.7| 42.2| 99.3| 490.3
East sea

side 149.4 59.1| 20.0| 8.3| 83.4| 09| 19| 0.0] 0.0/41.6] 50.2|111.5| 526.3
Karpaz

region 235.9 81.0| 29.7| 26.6| 20.5| 55| 19| 0.0] 0.0|86.1|130.4|101.8] 7194
TRNC

(Av.) 160.6| 61.8| 22.6| 14.1| 50.7| 3.4|2.1| 1.3| 0.0/66.4| 80.5|106.9] 570.4




4.6.2 Ground Water Extraction
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Annual Ground water extraction, aquifers yield, aborage capacities were obtained from

geology department from which Table 4.6 was prepaBata of year 2012 and that of

previous years was entered to the program in daleletermine total annual extraction as

well as annual water overdraft (Necdet, 2012).

Table 4.6: Aquifer Situation after Extraction (Necdet, 2012)

Aquifers Storage Area | Recharge Safe yield | Extraction Status

(km?) (10°m3) (10°m?) (10°m?)
Guzelyurt 180 37 37 48.0 Contaminated
Kyrenia Mountain Aquifer 62 9.3 9.3 7.9 Safe
Famagusta Coastline 16 1.5 1.5 Varies Contaminated
Turkmenkoy 13 0.5 0.5 0.5 Contaminated
Beyarmudu 9 0.5 0.5 0.5 Contaminated
Cayonu 12 0.8 0.8 varies Contaminated
Guvercinlik region 8 0.6 0.6 0.4 Contaminated
Incirli region 14 0.8 0.8 0.8 Contaminated
Lefke-G.Konagi-Yedidalga 8 15.5 15.5 3.0 Safe
Kyrenia shore aquifer 160 10 10 5.0 Safe
Nicosia-Serdarli 60 6.0 6.0 5.0 Contaminated/Gypsu
Yesilirmark 2.5 7 7 15 Safe
Yesilkoy 9.0 1.6 1.6 2 Contaminated/ Sulphu
Akdeniz/Mediterranean 20 15 15 1.7 Contaminated
Korucam 60 1.1 1.1 1.1 Safe/Limited supply
Buyukkonuk- Yedikonuk 2 0.5 0.5 0.5 Safe/Limitegply
Dipkarpaz (Yen. Eronkoy) 1 1.5 1.5 15 Safe/Limisegbply
East Mesaoria 70 5.0 5.0 varies Safe/Limited suppl
Gypsum aquifer 36 3.6 3.6 2.0 Contaminated/Gypsu
Total 104.8
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4.6.3 Desalination

There are several desalination plants contribuiiggificant quantity of water in North
Cyprus. The program evaluated monthly productictoeding to respective average daily
active capacities of the desalination plants asrgin the Table 4.7, The monthly production

of each region was determined from which the ansupply was evaluated to be 5.8MCM.

4.6.4 Water Importation

The program was designed to integrate addition&mmported to the country. Meanwhile,
according to report provided by DSI of Turkey tloairact for water importation were active
only between 1998 to 2002, eventually the projeas verminated in 2002 due to technical
problems and inefficiency of the method. Sequehtd, the program reflects zero quantity

of imported water as far year 2011 and 2012 areeroed.

4.6.5 Assessment of Agricultural Economy

It was part of the aim of this study to carry ocbromic analysis on Agricultural production
related to water supply and incomes generated. Watdeing supplied to farmers in
Guzelyurt area at the cost 0.35, 0.40, 0.55, ®@8BATL/NT there is no fixed value and this
Figure also fluctuate in every region. 21 differgmbups of crops were studied and the
income per cubic meter of water used for each arepe evaluated and compared so as to
find out which of these crops generate appreciadlern. To achieve this aim, data on
annual production of each crop and its correspangmoducer price in TL/Kg were
considered (ASP, 2012).

Example Tomatoes: year 2012
Total production = 3,950,600Kg Price: 1.37TL/K@.82USD/Kg

Total Income = 3,951,600*0.82 = 6,221,900 UDS
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Total volume of water consumed = 1,189,749.41
Income per cubic meter of water used = 5.23 USD

The excel program computed the water requireddw grach crop and their corresponding
incomes for comparison and assessment of profiteeses.



Table 4.7:Desalination Production in TRNC Year 2012
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DESALINATION PLANTS AND DAILY/MONTHLY PRODUCTION

. Nuhu_n_ . Cratos Esentepe G. Merit C.
Salamis (Famag. A) Gemisi Merit P Hotel (Kyrenia | Sahasi Accap_ulco Palm Beach Bafra _ L. Kyrenia
(Famag. A) (Yen. (Kyrenia East) East) (Kyrenia East) (Kyrenia East) | (Famagusta A)| (Mehmetcik) West)
Eronkoy)

P(:ggfd‘:;';’)” 600 7,000 300 500 1,000 | 2,500 900 150 2,000 500
Oct | 31 | 18,600 217,000 9,300 15,500 31,000 77,500 ,90D7 4,650 62,000 15,500
Nov | 30 18,000 210,000 9,000 15,000 30,000 75,000 ,00B7 4,500 60,000 15,000
Dec | 31 18,600 217,000 9,300 15,500 31,000 77,500 ,9007 4,650 62,000 15,500
Jan 31 | 18,600 217,000 9,300 15,500 31,0Q0 77,500 ,90Q7 4,650 62,000 15,500
Feb | 28 | 16,800 196,000 8,400 14,000 28,000 70,000 ,2005 4,200 56,000 14,000
Mar | 31 18,600 217,000 9,300 15,500 31,000 77,500 9087 4,650 62,000 15,500
Apr | 30 18,000 210,000 9,000 15,000 30,000 75,000 ,0®@r7 4,500 60,000 15,000
May | 31 | 18,600 217,000 9,300 15,500 31,000 77,500 ,9007 4,650 62,000 15,500
Jun | 30 | 18,000 210,000 9,000 15,000 30,000 75,000 ,0027 4,500 60,000 15,000
Jul 31 | 18,600 217,000 9,300 15,500 31,000 77,500 ,90D7 4,650 62,000 15,500
Aug | 31 | 18,600 217,000 9,300 15,500 31,000 77,500 ,9007 4,650 62,000 15,500
Sep | 30 | 18,000 210,000 9,000 15,000 30,0Q0 75,000 ,00Q7 4,500 60,000 15,000
Total 219,000 2,555,000 109,500 182,500 365,000L2,5D0 328,500 54,750 730,000 182,500
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CHAPTER 5

RESULTS, COMPARISON AND DISCUSSION

5.1 Results

As it was previously discussed that a simplifiedexdoudget of TRNC was created in form
of excel sheets/program, this program was adopiealf evaluations on bases of regional
measurement of the following components: water cdeinaground water extraction,

precipitation, stream flow, Dam/Pond storage, Dea#ibn, losses in conveyance system,

hotel sanitary treatment and central sewerageneset

The result for 2011 and 2012 are summarized anskpted in tabular format as Appendix
IA and IIA respectively for easy assessment andpasieon. The tables provides detalil
results of water need for Agricultural and domesise along with losses in conveyance
systems on regional and monthly scale. Similarigtad results of water available from
various sources could also be easily observedsimalified manner within the tables. The
results of the following Hydrologic years (2000,020 2002, 2003 and 2010) were obtained

from previous Ph.D research of Dr. Gozen Elkiranclamparison and trend assessment.

By carefully looking at tables we can simply obgehwow the components of the water
budget fluctuates based on population growth, sizesiltivated area and adopted irrigation
methods. Likewise, the water available in Dams,deation, and Ground water extraction

e.t.c all the results obtained were compared asclidsed as follows.
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5.2 Comparison and Discussio

5.2.1 Trend of Water Demand in TRNC

Water Demand Chart
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Figure 5.1: Comparison oWater Demand for Domestic, Agricultural and To

Consumption

Figure5.1 above illustrates t trend of domestic andgacultural water demanas well as
total consumption. It was observed that, the trefdlomestic consumption gradua
increases on yearly basianging from 35.9 MCM iryear 2000 to 52.0MCNn 2012 losses
inclusive. This wa associated with gradual increase in populatioretident, international
students at variougniversities and tourism sec as depicted ifrigure 5.2, however Figure
5.1 and 5.3shows the, the trend of Agricultural demand gradiy descends from
106.5MCM in year 2000 to 62.7MCM in 2011 owing to modernizatioh primitive
irrigation methodsvith modern techniques such as sprinkler and digpesn but th«demand
rises to 74.0MCM as a result of more cultivatechare2012 compared to 2011. Simila
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the total demand fluctuates dut effect of fluctuation of gricultural deman, details of the
results argrovided in appendix, 1A and 1A (ASP, 2011ASP, 2012Temel, 2014).
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Figure 5.2: Trend of Population Growth in TRNGPD, 2013
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Figure 5.3: Annua Fluctuation of Irrigated Land in TRN@&SP, 2012
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Regional Water Demand Year 201
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Figure 5.4b: Regional Water Demand Year 2(

Figure 5.4a and Figufe 4k illustrates the three main administratregionsin North Cyprus
each with itsespective water demand for ye2011 and2012. It could be observed ttor
year 2011Nicosia main region which comprises of Central ie¢gDecirmenlik, Ercan and
Guzelyurt hasigher water consumption compared to Kyrenia anddgusta main regio.
Nicosia main region account for .2 and 51.MCM as water demand for domestic ¢

agriculturaldemand respectivelhaving grand total of 78.2MCNbllowed by Famagust
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main regionwith grand total of 1.6MCM as shown in Figure Ssdwhile Kyrenia main
region which compriss of Kyrenia East, Kyrenia West, Bogaz and Camlibel tatsl

domestic and Agricultural demand a7 and 4.81CM respectivel with a grand total of
14MCM, therefore Nicosia main region | higher water demand due to la population

and irrigation practicdpr detai on regional demand sappendix IG, U, & IL

considering year 2012he grand total of domestic andrcultural water demand f(Nicosia

main region increases 86.6MICM followed by Famagusta main reg with 22.1MCM as
shown in Figureb.4b whilethat of Kyrenia main region, thgrandtotal for domestic and
agricultural demandhcreases a little bit t16.4MCM, this shows thi Nicosia main region
hashigher water demar compared to Famagusta and Kyrenia main rec for detail on

regional demand segpendix 1IG, 11U & IIF.

5.2.2 Trend of Water Demand andConveyance Losses
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Figure 5.5: Comparison oAnnual Water Demand ando@veyanceLosses

Figure 5.5above indicategradual decline in conveyance losses fr¢c5.8MCM in 2000 to

24.6MICM in 2012 while the total demand fluctuate ddithbased on fluctuation of Irrigatic



62

consumptionfor details see Appendi, IA and IIA. Previously, losses account for 30%
total supply but in recent yei e.g. 2011 and 2012 d@ropped to 25%, thiwas attributed to
replacement of some old conveyance system withpipe network. Considering the ent

of water stress in countrgonveyance losses need to be controlled to mirgonantity so a
to effectively utilize the available water in thedb possible way. Therefore itadvisable to
replace all the deadater pipes despite what it mii cost as it could brecovered from

water revenue in a short wh

5.2.3 Trend of WaterResources it TRNC (Input Components of Water Budget)
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Figure 5.6: Trend ofinputs Components to WatBudget: of TRNC

Figure 5.6 illustratedrend of water resourceavailability in NC from 2000 to 201
Hydrological years. The chart clearly indicates etefency on ground water extraction
supply to domestic and agricultural ses, this wa relatively associated to limited sup
from other resources especially stream flow, t exist no perennial rivers except ephem
springsthat flows only for a short period in rainy seaskmwas observed that ground wa

extraction gradually decreases certainly due tolempntation of some desalinatiplant
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along with adoption of new irrigation methods, tigantity of ground water extracted was
138.4MCM in year 2000 but fortunately decrease93®MCM in 2011; however the
quantity fluctuates in 2010 and 2012 due increassize of cultivated land. Desalination
account for 109,500%in 2000, 2001, 2002 up to 2003 but in an effoprtovide more clean
water to the general public, more desalinationtphare implemented thereby increasing the
guantity to about 5.8MCM in 2011 and 2012, breakaa the results were provided in
appendix IA and appendix lIA.

The central sewerage treatment plant of Nicosiakyrénia all together have capacity of
3MCM in year 2000 but in recent years Guzelyurt &athagusta sewerage treatment plant
were constructed which leads to increase in praoolu¢d 9.5MCM in year 2012 but despite
water scarcity such quantity of water is divertedséa without any reuse due to traditional
belief. Similarly, the treated sanitary water wtdls was being used to irrigate flowers and
plantations within their respective compounds. éary2012 their production accounts about
0.226MCM. Check appendix IA or appendix IIA for diés.

Stream flow is minimal as a result of impact of Medanean climate, aridity and absent of
perennial rivers as such the statistics of watarestin Dam varies from year to year. The
annual water stored in all irrigation Dams is beusgd for irrigation and in some places for
aquifer recharge, the trend analysis shows onli@/& was available for supply in year
2000 but the quantity fluctuates with incrementalue up to 10.5MCM in year 2012 as
shown in Figure 5.7, this information point out dgbt relief which alternatively allows

more cultivation in rainy season.

Generally, without ground water, life would havesbelifficult and threatening in TRNC,
this is due to the fact that in 2012 the total diarof desalinated water and Dam storage
was 12.9MCM while that of fresh ground water is mmial all together the total available
guantity is far less than total demand. This cleahHows that there was very significant
imbalance between demand and supply, for detadskcAppendix |, IA and Appendix IIA,
this justifies and proves dependency on ground maveng limited supply from these
sources. As previously discussed, excessive eiiraot ground water had lead to decline in
level of water table within the whole Country alomgh salinization of most coastal and
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Inland aquifers, the best alternative way of refigvthe aquifers will be active supply of
75MCM of water annually from Turkey to NC, which gedully when completed and

properly distributed will simultaneously give rigecultivate more irrigable land at the same
time allowing the aquifers to replenish back toskrestatus. To achieve this objective
integrated water resources management need tofdreeoh
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Figure 5.7: Fluctuation of Water Storage in Irrigation Resérw & ear 2000 to 2012

5.2.4 Trend of Average Annual Precipitation 1975 2012

Figure 5.8 above shows trend of annual sum of pitation in NC, this random variable
fluctuates with time and in accordance to drougirtditions. Considering the range of the
plotted data, the long term average was evaluatdze t373mm for details check appendix
IV. It has been stated earlier that NC has arich@ale as such experience low rainfall in most
of its regions. From Figure 5.8 it could be seeat gerious droughts were experienced in
1982, 1989 and 1990 likewise in 1995, 1998, 193byarar 2008.
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Figure 5.8: Trend of Rainfall in TRNC 1975 to 2012

Luckily, the intensity increases to above long teawerage right from year 2000 to date
(2012) except in 2005 and 2007 where other drowgigre experienced as depicted in
Figure 5.8 and appendix IV. It was also observeat the long term average is small
compared to eastern part of Turkey which has up2@0mm as annual rainfall sum, the
impact of climate change and drought contributezhtly in water scarcity due to the fact
that rainfall was less yielding relatively smallamtity of stream flow as such less Dam
storage were registered all over TRNC. Hence tiereeed for integrated water resources
management for efficient utilization of availabkesources in order to meet up future need

which is also associated with increase in poputadiod unexpected drought impact.




5.2.5 Distribution of Arable Land and Fluctuation of Cultivated Area
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Figure 5.9: Variation ofAllocated Land for Agriculture andultivated Area

NC was blessed with fertile land consisting of adiuated clay sediment and loamy <

suitable for production of variety of economic csop total land area of 1,398,1.donum

was allocated forgricultural productio as shown in Figure 5.9nfortunaely due to water

scarcity, a totaland areeranging from 73,677 in 2000 to 95,89@mdim in 2012 were put |

cultivation through irrigation whic correspond to 5.27 to 6.8666 the total available land

respetively. This showsthat there is plenty irrigatn potential whickwhen cultivated will

boast economic delapment very significantly. able 5.1 provides distribution regional

agricultural land all over the north Cyprus
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Table 5.1: Regional Agricultural Land Distribution

, Land

S/NO Regions Distribution

1 Central Nicosia 105,566
2 Degirmenlik 54,325
3 Ercan 123,203
4 Guzelyurt 106,776
5 Lefke 53,718
6 Famagusta A 34,892
7 Famagusta B 91,588
8 Akdogan 132,663
9 Gegitkale 100,922
10 Gonendere 73,964
11 Yeni Iskele 102,099
12 Mehmetgik 91,549
13 Yeni Erenkoy 112,622
14 Kyrenia East 34,725
15 Kyrenia West 20,346
16 Bogaz 50,491
17 Camlibel 108,674
Total 1,398,123

The above irrigation potential when properly mamageder supply of good quality water,
large amount of incomes will be generated for ectingrowth. Similarly, by utilizing all
the land resources, large number of peoples wileggloyed thereby reducing

unemployment through this perspective.



5.2.6 Aquifer status in TRNC Year 2012
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Table 5.2: Aquifer Storage Capacities and Status Due to @xéraction and Mineral Contamination (Necdet, 201)

2000 2001 2002 2003 2010 2011 2012
Aquifer Name Sub-region Rech.| Wat. Aqu. Wat. Aqu. | Wat. | Aqu. | Wat. Aqu. | Wat. Aqu. | Wat. Aqu. Wat. Aqu. | Status
Cap. Ext. Sit. Ext. Sit. Ext. Sit. Ext. Sit. Ext. Sit. Ext. Sit. Ext. Sit.
(109 1% | (109 (1% | 1) | 10) | 1) | 1) | 1) | (1) | (1) | (1) | (1) | (1) | (109
(m®) (m’) | (m) (m) | m) | () [ @) | (m) | m) | (W) | (m) () | (m’) () (m’)
Guzelyurt Guzelyurt 37 83.2 -46.2 73.6 -36.6 65|828.8 | 67.2 -30.2 81.8 -44.8  60.1 231 622 -25.2 nt@woinated
Lefke Lefke 155 5.2 17.3 5.2 173 | 3.6 189 | 3.3 19.2 | 5.7 16.8 11 115 141 8.4 Safe
Yesilirmark Lefke 7
Serdarli Nicosia 6 0.6 5.4 0 6 0 6 0 6 0 6 0 6 0 6 | Gypsum
Contamination
K. Mountain Degirmenlik | 10 4.7 5.3 4.7 5.3 4.8 5.2 5.1 4.9 5.4 4.6 4.9 4.85 6.2 3.54 Safe
Total 75.5 93.7 -18.2| 835 -8 74.2 1.3 75.6 -0]192.9 -17.4 | 76 -0.75| 825 -7.2
K. Coast Kyrenia 9 14.4 54 10.9 -1.9 11.0 -2 511 | -25 125 -35 7.6 14 9.9 -0.9 Contaminated
Korucam Camlibel 11 21 -1 2.1 -1 15 -0.4 1 01 32 | -12 0.5 0.6 0.5 0.6 Limited
supply
Akdeniz Camlibel 15 23 -0.8 2.2 -0.7 2 -0.5 2 5-0] 2.5 -1 1.2 0.3 14 0.1 Contaminated
Total 11.6 18.8 7.2 15.2 -3.6 14.4 -3 14.5 -2|917.3 5.7 9.3 2.3 11.8 -0.2
Eas. Mesaria Famagusta|A 5 Contaminated
Maras Famagusta A 1.5 10.6 -4.1 7.8 -1.3 | 7.7 -1.2 7.4 -09 |9 -25 3.7 2.8 5 15
Turkmenkoy Akdogan 0.5
Beyarmudu Akdogan 05 4.6 -2 35 -09 | 3.8 -1.2 3.3 0.7 | 4 -1.4 3.9 -1.3 4.2 -1.6 Contaminated
Cayonu Akdogan 0.8
Incirli Akdogan 0.8
Guvercinlik FamagustaB 0.6 0.9 -0.3 1.1 -0 09 03-| 09 -0.3 1.3 -0.7 0.9 -0.3 1.7 -1.1 Contamitiate
Buyukkonuk Mehmetcik 0.5 1.9 -14 2.1 -1.4 2.2 1.7 2.6 2.1 2.3 -1.8 0.2 0.3 0.2 0.3 Safe/Limited
supply
Karpaz Y. Erenkoy 15 Safe/Limited
3.9 -0.9 3.6 -06 | 6.1 -3.1 4.3 1.3 | 41 -1.1 3.1 -0.15 | 2.8 0.15 | supply
Yesilkoy Y. Erenkoy 15 Sulphur cont.
Gypsum Aquifers| Scattered 3.6 4.1 -0.5 3.9 -013 3| 6 0| 2.7 0.9 45 -0.9 3 0.6 34 0.2 Gypsum
Contamination
Sub-Total 16.8 26 -9.2 22 -5.2 237 69212 | 44 25.2 -8.4 14.8 1.95 17.3 -0.55
Total 103.9 138.5 -34.6 114.3 -168 1125 -86 12.21| -7.4 135.4 -31.5 99.92 35 11513 -8
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Table 5.2 provides information about aquifer sitwatin TRNC year 2000 - 2012.
According to some report by Geology department,aherage annual recharge capacity of
all the available aquifers is about 103.9MCM howetkee findings of this research which
was presented in Table 5.2 shows that there haa tweer pumping beyond safe yield as
such almost all the aquifers have became contaadnatth sea water except few. In
addition, the water level in some of the aquifeexl lgone down which allow limited
extraction only through deep pumping wells. Growater extraction for year 2000 was
138.5MCM while in year 2001 it was 114.3MCM and #0102 was found to be 112.5MCM.
Similarly, for 2003 the quantity was 112.2MCM whfta 2010, 2011 and 2012 were found
to be 135.3, 99.9 and 115.1MCM respectively asildetan Table 5.2. These values also
justifies that there is over extraction which neddsbe controlled to avoid further

contamination.

Though there was overdraft but still Yesilkoy anefde aquifers were not contaminated
likewise Kyrenia Mountain aquifer is also fresh doghe fact that it is above sea level and
it is recharged by rainfall. Then again, owing teeraft, only limited supply is available
from Korucam, east Mesaria, Buyukkonuk and Karpgafars. Mineral contamination also
contributed toward making ground water unfit neitfi@ drinking nor for irrigation e.g
Nicosia Serdarli was contaminated by Gypsum asatdd in Table 5.2, in the same way,
Yesilkoy was contaminated by sulphur as such caoldbe use for any purpose to society.
Apart from the above discussed aquifers all otlseih as Guzelyurt aquifer are in contact
with sea water and had became seriously contandineith salt to a concentration of about
5000ppm due to overdraft beyond their respectife wald.
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Guzelyurt aquifer is the main aquifer supplying evao Guzelyurt area, Nicosia and so
other parts of the countnFigure 5.10ashows that the aquifer has recharge capaci
37MCM annually. Hweve, water scarcity had necessitateg&r pumping beyond its sa
yield. It could be observed that in year 2000re was an overdraft of 46.2MCNalthough
the salt concentration was very high yet the agquieontinuously beinover extracted up
year 2012 Similarly, Kyrenia coastal had been experiencithg same problem of ov
extraction as presented Figure 10b detail were provided ihable 5.2 possibly over
extraction is tocontinue in this mann until the ongoing 75MCM wter supply project is

completed, thereforgudicious water resources management is..
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Figure 5.10b:Kyrenia Coastal Aquifer Recharge Capacity, Watdard&etion and Overdra

5.3 Assessment of Agricultural Econom

Cyprus was blessed with fertile land suitable faydoction of variety of cropsUp to year
2012 several types of crops are growr almost all regiongespite water quality ar

guantity problem which is expected to be a histarthe near future. Effort wire made to
carry assessment ofcultural econom on 21 groups o€rops listedin Figure 5.11. The
assessment was intended to be in ternaverage charge of wateonsumption per Donun

cost of farm maagement and farmer profit peonum, unfortunatelydata on cost of farm
management v&adifficult to obtain and varies according to ctgpes and regions. The or

availableguiding information iswater charge per cubic meter for Guzelyurt regidnctv

also varies ranging from 0.35, 0.40, 0.55, 0.8%.@TL/m® which correspondto a range of
0.20 to 0.484USD/h For detail information orassessment of Agricultural econc check

Appendix Il
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Figure 5.11:Fluctuation olincomes Generated by 2Xdbp oi Crops

Figure 5.11 providea list of 21 differer crops each with its evaluated incomes in US>,
It could be seen that some crops are very pro@tadmme are intermediate while others
minimal or no gain at all. Similarl\Figure 5.11shows how the incomes fluctuate from «
year to another which is associatedwater quality, land fertilityand society nec¢. The
assessment of agricultural economy conducted s that about 146.6 and 11million
UDS were generated in 2011 and 2012 respectivelghnib valuable income to N(

Based on the approach incomes generated per cubic metidwe chart indicates that,
cultivation of Tomato, CucumbelPepper, Squash, Artichok&trawberry, lotato (spr),
Eggplant, Cabbage, ar@rapes are most profitable to tfeemers with over 5.0USD/ as
incomes. The profit othe other crops such as potato (atrapjon (dry), vegetable e.t
ranges from 2 to 4.99USD? except beans (dry), Fruit and Alfalfa which hazery minimal
profit. Within thesevaluable incoms, the farmers paywater charges, cost of la
management and other miscellaneous expenses ant gain relatively considerable prc

to take care of them self and their far. For detail see Appendix Ill.
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In addition, it was observed that, Citrus produttmonsumed the highest percentage of
water to a quantity of 41.9MCM and 41.1MCM in y@&11 and 2012 respectively but the
farmer ended up with low income of 2.18 in 2011 amentually dropped to 1.59USD71im
2012, for that reason, the farmers could hardly gaime profit considering overall cost
during cultivation. Therefore, cultivation of Cigushould also be investigated to check
whether it is really profitable or not based on evatharge, cost of land management and
other miscellaneous expenses, if it is profitalbent its’ production could be allowed and
encouraged to carry on or else the annual watesurnad by citrus could be diverted to
grow other new variety of crops that consume leatewand of valuable profit, likewise for
Beans (dry) and Alfalfa. Finally, it is advisabler fMinistry of Agriculture to orient and
advise farmers on how to utilize water, land arfteotelated resources effectively so as to
increase vyield for high economic benefit. Appendik illustrate breakdown of the

assessment.
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CHAPTER 6

CONCLUSIONS AND RECOMMENDATIONS

6.1 Conclusions

At the beginning of this research it was hypothesithat water demand for domestic and
Agricultural demand might be increasing, decreasingfluctuating over time based on

several factors to be investigated.

Based on assessment of water budget of TRNC fot, 228012 and on comparison with the
results that of previous research conducted byG@azen Elkiran, it was realized that the
trend of Domestic water need is positive which gedly increase in relation to increase in
population and is expected keep rising as far asanupopulation keeps increasing. On the
other hand, the trend of water demand for agricaltproduction fluctuates with time due to
fluctuation in area of cultivated land, however arerage, its’ trends is negative owing to
modernization of primitive irrigation methods to desn techniques as well as minimization
of losses through replacement of old water convegaystem. Though there are limited
water resources in NC but these findings stronglys that, the trend of water demand in
TRNC will be positive meaning that the demand wdkp increasing if more land will keep

being cultivated through irrigation.

Nicosia main region which comprises of Central Niap Degirmenlik, Ercan and Guzelyurt
have higher water consumption compared to Kyrenth Bamagusta main regions. In year
2012, Nicosia main region account for 86.6MCM aangr total of water needed for
domestic and agricultural demand followed by Farmsggunain region with grand total of
22.1MCM while Kyrenia main region comprising of Kyria East, Kyrenia West, Bogaz and
Camlibel has total domestic and Agricultural demasdL6.4MCM, therefore, Nicosia main
region has higher water demand due to high popumatind irrigation practice as such

require more fresh water than the Famagusta anerkgur
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According to geology department the average anragplifers recharge capacity is
103.9MCM but the findings of the research shows tha2012 ground water extraction

accounts for 115.1MCM, this confirms that yet th&esignificant overdraft. Guzelyurt

aquifer supply water to most part of the country $eguel to water scarcity an overdraft of
25.2MCM was recorded in 2012.

The total demand for year 2012 was 125.2MCM howetver total quantity of desalinated
water and Dam storage was 12.9MCM and that of frgslund water obtained from
uncontaminated aquifers is minimal, all together tittal quantity of available fresh water is
far below demand leading to very significant imibaka between demand and fresh water
supply. Therefore despite the ongoing developmesitait of 75SMCM water supply project
from Turkey to North Cyprus of which 50.3% (37.7MCMill be allocated for municipal
supply and the other 49.7% (37.3MCM) will be use fyriculture still even after
completion of this project, the total availablestnevater will be less than demand. Hence, it
could be concluded that, the water supply projedit gveatly alleviate water scarcity but
there is tendency for some parts of the countrgdntinue experiencing water scarcity.
Therefore, to achieve water security, there is nfgdgovernment to plan more water
development project such as implementation of moesalination plants at strategic
locations and also there is need to review thetiagisvater laws, policies and integrated
water resources management system so as to guaravdeer security and avoid

defragmentation and duplication of developmentré&gfo

Lastly, the assessment of agricultural economy cotedl shows that, about 146.6 and
115.1million UDS were generated in 2011 and 20Epeetively which is valuable income
to NC, but there is high water consumption in Agligral sector particularly citrus

cultivation. Hence for efficient water managementisi advisable to control excessive

consumption in citrus production areas.
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6.2 Recommendations

Due to fact that the trend of water budget of TRN@ositive with respect to increase in
population growth, urbanization and irrigation pree, therefore the following

recommendations could be made:

1. There is need to periodically assess water budyee¢gonal bases e.g. every 5 or 10
years in order to provide periodic update on demamdl supply for judicious water
management in Domestic and Irrigation sector.

2. There is need to provide periodic update on growader extraction and yield
capacity of all available aquifers including extehtontamination or replenishment.

3. There is need to provide periodic update on strfaw and Dams storage including
the extent to which these resources are affectettdayght.

4. Sequel to water scarcity and limited water resaiinethe country, it is advisable to
look at possibility of implementing solar desalioatplants so as to guarantee water
security for sustainable development. This willoaigve rise to cultivate more land
for more economic growth.

5. Though there were many Dam all over the countryctvhidepends entirely on
rainfall/runoff/stream flow for recharge, the stgpeacapacity of the Dams should be
investigated against siltation to ensure that ahoff are collected, stored and
distributed judiciously for optimum benefit.

6. The quantity of water treated by Nicosia, Kyrergjzelyurt and Famagusta central
sewerage treatment plants is quite much accourtogit 9.5MCM in 2012 which
water official says that it was being diverted tediterranean Sea without any reuse.
By considering the level of water scarcity in tloenetry and the need to put more land
into cultivation there is need to look at possildl of utilizing such treated water
meanwhile it is advisable to consider the leveitsiftreatment and assess its’ quality
based on acceptable standard, if the quality isvbetandard then more treatment
should be done to ensure that it is useful for é&gtural production as it contain

much macro nutrient need by crop.
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7. Based on assessment of agricultural economy of seslected crops, it is
recommended to investigate production yield of Eitras it consumed high
percentage of water yielding less economic besefis to increase its productivity or
else minimize its’ production and introduce new pgothat are demanded and

profitable with less water consumption.
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APPENDIX |

Comparison of water budget components

Domestic Agricultural Total Cultivated Available Total G. Wa'_[er Desalination| Dam storagd Spring water thal V\3/
YEARS Demand Demand Demand Land Land Losses Extraction 3 3 3 Avail. (m°ly)
(mly) (mly) (my) (Donum) | (Donum) |  (m%y) (my) (m7y) (m7y) (m7y)
2000 | 35,920,737 106,534,596 | 142,455,333 81,462 1,398,123 55,836,613 138,473,532 109,500 3,071,506 350,64942,005,187
2001 | 36,554,963 89,429,155 125,984,118 73,677 1,398,123 44,382,970 120,673,984 109,500 3,082,803 365,292124,231,579
2002 | 37,158,307 84,960,608 122,118,915 74,785 1,398,123 38,813,130 112,489,542 109,500 7,372,465 384,52920,356,036
2003 | 37,791,429 82,624,934 120,416,436 74,500 1,398,123 35,976,635 112,208,231 109,500 8,450,913 386,944121,155,568
2010 | 42,496,455 98,372,071 140,868,526 81,045 1,398,123 49,348,805 135,321,110 109,500 3,293,582 365,922139,090,114
2011 | 49,047,457 62,746,144 111,793,601 71,707 1,398,123 22,068,779 99,918,231 | 5,821,750 5,368,174 377,66211,485,817
2012 | 50,361,711 74,795,420 125,157,131 95,892 1,398,123 24,633,131 115,127,461 5,821,750 7,126,204 400,550129,701,551

Treatment of sanitary water year 2012:

Regional Sanitary water: 9,592,86Uyear

Hotel sanitary water: 226,586year

81



APPENDIX |A

Summary of Water Budget of TRNC and its Component&egional and Monthly Bases for Year 2011

82

Agricultural Use Domestic Use Total Available Resour ces Gr. Water

LMR Irrigation | Loss. Total Live Hotels Univergities | Houses L oses Total Consumption | Springs | Sanitary | Dams Hotel Sanitary| Desalination | Extraction
Stock Water

C. Nicosia | 391,026 72,225 463,251 107,753 58,54 9,858 6,866,747 2,277,880 9,870,815 10,334,066 0 863/M00| 463,251 | O 0 0
Degirmenlik | 609,157 150,483 759,640 215507 O 0 1,989,472 681,4| 2,866,473 | 3,626,113 19,238 O 173,895 O 0 3,882,9
Ercan 807,860 258,677 1,066,537 179,950 O 0 105,03@5,496 370,482 1,437,019 0 0 0 0 0 1,437,019
Guzelyurt 31,350,1425,921,481 | 37,271,623164,808 | 13,578 74,230 9,786,780 3,011,819 13,051,5D,322,838 0 157,260 O 3,617 0 60,093,537
Lefke 9,413,989 | 2,003,455 11,417,4487,713 3,066 89,612 658,138 245,559 1,064,087 1538 0 0 1,491,3880 0 10,990,148
Total 42,572,174 8,406,321 | 50,978,495735,732 | 75,190 723,730 19,406,178,282,248 | 27,223,07378,201,568 19,238| 8,020,26@,128,529 3,617 0 75,953,685
MMR
Magusa A 898,450 185,958 1,084,408 90,122 113,22357,330 3,618,050 1,253,621 5,432,356 6,516,764 0 6,308 | O 25,162 2,828,750 3,662,853
Magusa B 92,955 18,159 111,114 92,684 0 0 516,172 82,642 791,448 902,562 0 0 0 0 0 902,562
Akdogan 2,046,639, 741,860 2,788,498 336,685 O 0 ,/SB7 | 259,344 1,123,824 3,912,322 0 0 0 0 0 3,922,32
Y. Eronkoy | 1,454,976| 435,970 1,890,946 200,697 31,1 |0 809,618 310,344 1,344,82p 3,235,768 0 0 0 72,09 109,500 3,124,471
Mehmetcik | 244,622 46,351 290,973 108,828 205,180 O 401,884 214,753 930,595 1,221,568 4,995 0 290,973,838 730,000 154,765
Y. Iskele 467,529 85,298 552,827 157,628 58,254 0 07,663 337,062 1,460,602 2,013,429 43,35 O 302,4880,589 182,500 1,489,479
Gonendere | 158,877 29,801 188,678 88,896 0 0 422,60453,450 664,950 853,628 13474 O 188,678 O 0 @851,4
Gecitkale 460,121 107,002 567,123 121,151 O 0 B27,4| 80,590 349,223 916,346 28,140 O 68,039 0 0 820,1
Total 5,824,170| 1,650,397 7,474,567 1,196,6800,770 | 357,340 7,351,218 2,791,805 12,097,8P9572,387 89,984 786,300 850,176 78,682 3,850,75014,718,094
GMR
Girne East | 796,223 157,361 953,584 71,766 578,96300,525 3,060,801| 1,173,617 5,085,672 6,039,256 754,0 786,300 | 827,292| 111,995 1,788,500 3,297,393
Gine West | 1,314,354| 237,193 1,551,547 21,708 336,160 1,980,838 | 701,612 3,040,318 4,591,865 110{175 O 0 32,291 182,500 4,266,899
Bogaz 218,293 38,522 256,815 118371 O 0 745,540 9,128 1,123,084| 1,379,899 1,890 0 220,867 O 0 1127
Camlibel 1,270,795| 260,341 1,531,136 145929 O 0 1,372 110,190 477,491 2,008,627 142,300 O 1,341,810 0 525,017
Total 3,599,665 | 693,417 4,293,08p 357,769  915,1P800,525 6,008,551| 2,244,592 9,726,565 14,019,647 ,4268 786,300 | 2,389,469144,286 1,971,000 9,246,451
TRNC
October 4,124,033| 992,341 5,116,374 194,509  118,14143,336 2,801,911 977,371 4,235,275 9,351,649 8B5,0 794,220 | 1,082,22p18,759 494,450 7,722,036
November | 512,588 193,977 706,565 188,235 114,336 8,713 2,711,526| 945,843 4,098,653 4,805,218 32,6%58,800 | 40,506 15,561 478,500 4,245,067
December 0 0 0 194,509 118,147 143,336 2,801,9117,397 4,235,275| 4,235,275 36,264 567,300 O 13,400 94,480 3,683,265
January 0 0 0 194,509 118,147 143,336 2,801,911 ,3977 | 4,235,275| 4,235,275 32,121 567,300 O 13,400 4,459 3,687,108
February 0 0 0 175,686| 106,714 46,946 2,490,654 ,0806 | 3,665,999| 3,665,999 18,558 512400 O 12,103 6,600 3,181,335
March 148,206 28,732 176,937 194,500 118,147 130,01 | 2,788,590 | 969,379 4,200,641 4,377,578 22,097 7680, | 24,992 16,080 494,450 3,811,763
April 3,554,459 | 723,706 4,278,164 188,235 114,336 25,822 2,698,636/ 938,109 4,065,137 8,343,301 28,7648,600 | 655,610 | 18,154 478,500 7,154,342
May 6,228,920 | 1,358,170 7,587,090 194,509  118,14730,015 2,788,590| 969,379 4,200,641 11,787,731 49,8407,680 | 484,221 | 21,439 494,450 10,729,583
June 9,182,148| 1,768,322 10,950,47(88,235 | 114,336 | 125,822 2,698,636 938,109 4,065,135,015,607 37,969| 988,200 1,170,53B,341 478,500 13,297,336
July 10,875,229 2,031,994 | 12,907,223194,509 | 118,147 | 51,976 2,757,510 936,643 4,058,78%5,966,008 35,819| 1,134,600,019,436| 26,799 494,450 15,381,307
August 9,997,387 2,019,375 12,016,76204,509 | 118,147 | 51,976 2,757,510 936,643 4,058,785,075,547 31,057 1,134,60®83,433 | 26,799 494,450 14,831,611
September | 7,373,039 1,633,520 9,006,559 188,235 ,33@4| 50,299 2,668,557 906,428 3,927,855 12,934,41426,533 | 878,400 | 207,224| 20,748 478,500 12,193,478
Total 51,996,009 10,750,135 62,746,144 2,290,189 1,391,088 1,281,595 32,765,94P11,318,644 49,047,457 111,793,601 | 377,662 9,592,866,368,174 226,586 5,821,750 99,918,231




APPENDIX IB

Water budget of Central Nicosia Region on Month§sBs for Year 2011

Central Agricultural Use Domestic Use Total AvalmResources
Live Hotel Sanitary Ground
Nicosia Irrigation| Loss. Total | Stock | Hotels| Universities Houses Loses Total ConsumptipBprings| Sanitary | Dams| Water Desalination| Water
region Extractic
October 4,205 1,632| 5,837 9,152| 4,972 66,602| 583,203 199,179] 863,108 868,945 0| 651,000f 5,837 0 0 0
November 651 279 930| 8,856| 4,812 64,454| 564,390 192,754| 835,266 836,196 0| 540,000 930 0 0 0
December d 0 0| 9,152| 4,972 66,602| 583,203 199,179 863,108 863,108 0| 465,000 0 0 0 0
January 0 0 0| 9,152| 4,972 66,602| 583,203 199,179] 863,108 863,108 0| 465,000 0 0 0 0
February 0 0 0| 8,266/ 4,491 20,052| 526,764| 167,872| 727,446 727,446 0| 420,000 0 0 0 0
March 0 0 0| 9,152| 4,972 53,282| 583,203] 195,183 845,791 845,791 0| 558,000 0 0 0 0
April 2,083 440 2,523| 8,856| 4,812 51,563| 564,390 188,887 818,508 821,031 0| 630,0000 2,523 0 0 0
May 44,407 8,124| 52,531| 9,152| 4,972 53,282| 583,203] 195,183 845,791 898,322 0| 744,000 52,531 0 0 0
June 141,692 25,209| 166,901 8,856| 4,812 51,563| 564,390, 188,887 818,508 985,409 0| 810,000/ 166,901 0 0 0
July 146,791 25,952| 172,743| 9,152| 4,972 22,201 583,203] 185,858 805,386 978,129 0| 930,000 172,743 0 0 0
August 42,891 8,068| 50,959| 9,152| 4,972 22,201| 583,203 185,858/ 805,386 856,345 0| 930,000 50,959 0 0 0
September  8,306| 2,521| 10,827 8,856| 4,812 21,485/ 564,390 179,863 779,406 790,233 0| 720,000 10,827 0 0 0
Total| 391,026| 72,225| 463,251| 107,753| 58,546 559,888/ 6,866,747 2,277,880 9,870,815 10,334,066 0| 7,863,000 463,251 0 0 0

n
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APPENDIX IC

Water Budget of Dg@rmenlik Region on Monthly Bases for the Year 2011

Degirmenlik Agricultural Use Domestic Use Total Available Resms Gr. Water
Live Hotel Sanitary

Irrigation| Loss. Total | Stock | Hotelg Universities| Houses Loses Total ConsumptipBprings| Sanitary| Dams | Water Desalination| Extraction.

October 30,657 11,092| 41,749| 18,303 0 0| 168,969 56,182 243,454 285,203| 1,383 0| 41,749 0 0 242,071
November 7,490 1,904, 9,394| 17,713 0 0| 163,518 54,369| 235,601 244,995 2,456 0| 9,394 0 0 233,145
December Q 0 0| 18,303 0 0| 168,969 56,182 243,454 243,454| 1,574 0 0 0 0 241,880
January 0 0 0| 18,303 0 0| 168,969 56,182 243,454 243,454/ 3,055 0 0 0 0 240,399
February 0 0 0| 16,532 0 0| 152,617 50,745| 219,894 219,894| 1,321 0 0 0 0 218,573
March 9,100 1,606/ 10,706/ 18,303 0 0| 168,969 56,182 243,454 254,160/ 1,260 0| 10,706 0 0 242,194
April 10,743 2,024 12,766| 17,713 0 0| 163,518 54,369 235,601 248,367 1,296 0| 12,766 0 0 234,305
May 50,279 13,836| 64,114 18,303 0 0| 168,969 56,182 243,454 307,568 1,776 0| 64,114 0 0 241,678
June 134,862 30,813| 165,675/ 17,713 0 0| 163,518 54,369 235,601 401,276] 1,504 0| 35,166 0 0 364,606
July 154,969 35,536/ 190,505| 18,303 0 0| 168,969 56,182 243,454 433,959 1,301 0 0 0 0 432,658
August 131,832 31,569 163,401 18,303 0 0| 168,969 56,182 243,454 406,855 1,235 0 0 0 0 405,620
September 79,226 22,104| 101,330] 17,713 0 0| 163,518 54,369| 235,601 336,931 1,077 0 0 0 0 335,854
Total | 609,157| 150,483| 759,640 215,507 0 011,989,472 661,494| 2,866,473 3,626,113 19,238 0] 173,895 0 0| 3,432,980
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APPENDIX ID

Water Budget of Ercan Region on Monthly Bases feay2011

Ercan Agricultural Use Domestic Use Total AvailaBlesources Gr. Water
Live Hotel Sanitary
Irrigation | Loss. Total Stock | Hotelg Universities| Houses| Loseg Totall Consumptip8prings| Sanitary| Dams| Water Desalination| Extraction

October 37,949 16,264| 54,213] 15,283 0 0| 8,921| 7,261 31,466 85,679 0 0 0 0 0 85,679
November 147 63 210| 14,790 0 0| 8,633 7,027| 30,451 30,661 0 0 0 0 0 30,661
December d 0 0| 15,283 0 0| 8,921, 7,261 31,466 31,466 0 0 0 0 0 31,466
January 0 0 0| 15,283 0 0| 8,921| 7,261| 31,466 31,466 0 0 0 0 0 31,466
February 0 0 0| 13,804 0 0| 8,058 6,559| 28,421 28,421 0 0 0 0 0 28,421
March 0 0 0| 15,283 0 0| 8,921| 7,261| 31,466 31,466 0 0 0 0 0 31,466
April 4,105| 1,528 5,633| 14,790 0 0| 8,633 7,027| 30,451 36,084 0 0 0 0 0 36,084
May 99,038 33,930| 132,968 15,283 0 0| 8,921| 7,261| 31,466 164,434 0 0 0 0 0 164,434
June 194,326 56,360 250,686/ 14,790 0 0| 8,633 7,027| 30,451 281,137 0 0 0 0 0 281,137
July 216,161 62,789| 278,950 15,283 0 0| 8,921, 7,261| 31,466 310,416 0 0 0 0 0 310,416
August 157,810 52,063| 209,873 15,283 0 0| 8,921| 7,261| 31,466 241,339 0 0 0 0 0 241,339
September 98,324 35,680, 134,004| 14,790 0 0| 8,633 7,027| 30,451 164,455 0 0 0 0 0 164,455

Total | 807,860| 258,677| 1,066,537 179,950 0 0 | 105,036/ 85,496| 370,482 1,437,019 0 0 0 0 0 1,437,019
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Water Budget of Guzelyurt Region on Monthly BasasYfear 2011

APPENDIX |E

Guzelyurt Agricultural Use Domestic Use Total Awadile Resources Gr. Wate
Live Hotel Sanitary

Irrigation Loss. Total Stock | Hotels| Universities Houses Loses Total Consumptip8prings| Sanitary| Dams| Water Desalination| Extraction.

October 2,598,181 527,238 3,125,419 13,997| 1,153 6,305| 850,256| 261,513| 1,133,225 4,258,644 0| 13,020 0 299 0| 5,113,257
November| 155,359] 56,822| 212,181] 13,546/ 1,116 6,101| 822,828 253,077| 1,096,668 1,308,849 0| 10,800 0 248 0| 2,135,936
December Q 0 0| 13,997 1,153 6,305| 850,256 261,513| 1,133,225 1,133,225 0 9,300 0 214 0| 1,987,923
January 0 0 0| 13,997 1,153 6,305| 850,256| 261,513| 1,133,225 1,133,225 0 9,300 0 214 0| 1,987,923
February 0 0 0| 12,643 1,042 5695 727,869 224,174 971,422 971,422 0 8,400 0 193 0| 1,691,272
March 71,641 13,428 85,069 13,997| 1,153 6,305| 836,935 257,517| 1,115,908 1,200,977 0| 11,160 0 257 0| 2,038,316
April 2,539,530, 469,293 3,008,822 13,546 1,116 6,101| 809,937 249,210 1,079,910 4,088,732 0| 12,600 0 290 0| 4,899,019
May 3,767,342 721,529 4,488,870 13,997 1,153 6,305| 836,935 257,517| 1,115,908 5,604,778 0| 14,880 0 342 0| 6,442,031
June 5,205,562 959,673 6,165,235 13,546/ 1,116 6,101| 809,937 249,210 1,079,910 7,245,145 0| 16,200 0 373 0| 8,055,350
July 6,366,614 1,148,069 7,514,683 13,997| 1,153 6,305| 805,855 248,193 1,075,503 8,590,186 0| 18,600 0 428 0| 9,386,949
August 6,097,243 1,137,526 7,234,768 13,997| 1,153 6,305| 805,855/ 248,193 1,075,503 8,310,271 0| 18,600 0 428 0| 9,107,034
September 4,548,671 887,905 5,436,576 13,546| 1,116 6,101| 779,859 240,186| 1,040,808 6,477,384 0| 14,400 0 331 0| 7,248,528
Total | 31,350,142 5,921,481| 37,271,623 164,808 13,578 74,230| 9,786,780 3,011,819 13,051,215 50,322,838 0| 157,260 0 3,617 0| 60,093,537
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APPE

NDIX IF

Water Budget of Lefke Region on Monthly Bases, Y2@it1

Lefke Agricultural Use Domestic Use Total Available Resources Gr. Water
Irrigation | Loss. Total Live | Hotels| Universities| Houses | Loses Total Consumptip8prings| Sanitary| Dams Hotel Sanitary Desalination | Extraction
Stock Water
October 825,282 | 212,573 1,037,854 5,751 260 9,747 | 5,893 | 21,496| 93,151 1,131,005 0 0 883,618 O 0 77,3
November| 118,855 | 48,883 167,738 5565 252 9,433 54,094 30,800,147 257,885 0 0 0 0 0 257,885
December| 0 0 0 5751 260 9,747 55,807 21,496 93,15B3,151 0 0 0 0 0 93,151
January 0 0 0 5,751 260 9,747 55,897 21,496 93,153,151 0 0 0 0 0 93,151
February | 0 0 0 5194 235 2,935 50,487 17,655 76,50776,507 0 0 0 0 0 76,507
March 6,635 1,598 8,233 5,751 260 9,747 55,897 95K1,493,151 101,384 0 0 8,233 0 0 93,151
April 623,177 | 121,453 | 744,629 5565 252 9,433 54,0920,803 | 90,147 834,776 0 0 59953 0 0 235,244
May 1,112,572 234,929 | 1,347,501 5,751 260 9,747 55,807 21,496 1593, | 1,440,652 0 0 0 0 0 1,440,652
June 1,605,809313,676 | 1,919,485 5,565 252 9,433 54,094 20,803 1490, | 2,009,632 0 0 0 0 0 2,009,632
July 1,896,833 351,019 | 2,247,852| 5,751 260 3,249 55,807 19,547 7084, | 2,332,556 0 0 0 0 0 2,332,556
August 1,807,295 381,504 | 2,188,799, 5,751 260 3,249 55,807 19,547 7084, | 2,273,503 0 0 0 0 0 2,273,503
September 1,417,532 337,821 | 1,755,353 5,565 252 3,145 54,094 18,917 9721, | 1,837,325 0 0 0 0 0 1,837,325
Total 9,413,989 2,003,455 11,417,444 67,713| 3,066 | 89,612 658,138245,559| 1,064,087 12,481,531 | 0 0 1,491,383 0 10,990,148
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APPENDIX IG

Summary of Water budget for Nicosia Main RegiorMonthly Bases, Year 2011

88

Nicosia Agricultural Use Domestic Use Total AvaialResources Gr. Water
Live Hotel Sanitary
Main Irrigation Loss. Total Stock | Hotels| Universities Houses Loses Total ConsumptipBprings| Sanitary Dams | Water Desalination| Extraction
Region
October 3,496,274 768,798 4,265,072 62,487| 6,386 82,654| 1,667,246 545,632 2,364,404 6,629,476/ 1,383| 664,020 931,204 299 0| 5,688,394
November| 282,502 107,951 390,453 60,471] 6,180 79,988| 1,613,463 528,031] 2,288,133 2,678,586 2,456| 550,800 10,324 248 0| 2,657,626
December Q 0 0| 62,487| 6,386 82,654| 1,667,246 545,632| 2,364,404 2,364,404] 1,574 474,300 0 214 0| 2,354,420
January 0 0 0| 62,487| 6,386 82,654| 1,667,246) 545,632 2,364,404 2,364,404 3,055| 474,300 0 214 0| 2,352,939
February 0 0 0| 56,440 5,768 28,682| 1,465,795 467,005 2,023,689 2,023,689 1,321| 428,400 0 193 0| 2,014,772
March 87,376 16,632 104,008 62,487| 6,386 69,333| 1,653,925 537,639 2,329,770 2,433,778 1,260| 569,160, 18,939 257 0| 2,405,127
April 3,179,637 594,737| 3,774,373 60,471| 6,180 67,097 1,600,572 520,296| 2,254,617 6,028,990, 1,296, 642,600 614,821 290 0| 5,404,652
May 5,073,637 1,012,347, 6,085,984 62,487| 6,386 69,333| 1,653,925 537,639 2,329,770 8,415,754 1,776| 758,880, 116,645 342 0| 8,288,795
June 7,282,2511,385,731] 8,667,982 60,471| 6,180 67,097| 1,600,572 520,296| 2,254,617, 10,922,599 1,504| 826,200, 202,067 373 0] 10,710,724
July 8,781,369 1,623,365 10,404,733 62,487| 6,386 31,755| 1,622,844 517,042 2,240,513 12,645,246 1,301| 948,600 172,743 428 0] 12,462,578
August 8,237,070 1,610,730 9,847,800 62,487| 6,386 31,755| 1,622,844 517,042 2,240,513 12,088,313 1,235| 948,600, 50,959 428 0] 12,027,495
September 6,152,059 1,286,031 7,438,090 60,471| 6,180 30,730/ 1,570,494 500,363 2,168,238 9,606,328/ 1,077| 734,400] 10,827 331 0| 9,586,161
Total | 42,572,174 8,406,321| 50,978,495 735,732| 75,190 723,730| 19,406,173 6,282,248 27,223,073 78,201,568 19,238 8,020,260 2,128,529 3,617 0| 75,953,685




APPENDIX IH

Water Budget of Famagusta Region A on Monthly Bagear 2011

Famagusta A Agricultural Use Domestic Use Total ilde Resources Gr. Wate
Live Hotel Sanitary

Irrigation | Loss. Total | Stock | Hotels| Universities Houses Loses Total ConsumptipBprings| Sanitary| Dams| Water Desalination| Extraction

October 43,280 11,087 54,366/ 7,654, 9,616 38,872 307,286| 109,029] 472,458 526,824 0| 65,100 0 2,083 240,250/ 284,491
November 22,822 4,977 27,799| 7,407 9,306 37,618| 297,374| 105,512| 457,218 485,017 0| 54,000 0 1,728 232,500/ 250,789
December d 0 0| 7,654 9,616 38,872 307,286| 109,029| 472,458 472,458 0| 46,500 0 1,488 240,250/ 230,720
January 0 0 0| 7,654 9,616 38,872 307,286 109,029] 472,458 472,458 0| 46,500 0 1,488 240,250/ 230,720
February 0 0 0| 6,913 8,686 11,695| 277,549 91,453| 396,297 396,297 0| 42,000 0 1,344 217,000 177,953
March 22,706 4,408 27,114| 7,654| 9,616 38,872 307,286| 109,029] 472,458 499,572 0| 55,800 0 1,786 240,250/ 257,536
April 55,673| 13,730 69,403| 7,407| 9,306 37,618 297,374 105,512| 457,218 526,621 0| 63,000 0 2,016 232,500 292,105
May 89,446 23,313| 112,758 7,654 9,616 38,872 307,286| 109,029] 472,458 585,216 0| 74,400 0 2,381 240,250/ 342,585
June 193,429 36,663 230,092| 7,407| 9,306 37,618 297,374 105,512| 457,218 687,310 0| 81,000 0 2,592 232,500/ 452,218
July 206,745 37,056| 243,801 7,654| 9,616 12,948| 307,286] 101,252 438,757 682,558 0| 93,000 0 2,976 240,250/ 439,332
August 161,110 31,752 192,861 7,654 9,616 12,948| 307,286] 101,252 438,757 631,618 0| 93,000 0 2,976 240,250/ 388,392
September 103,241 22,974| 126,214| 7,407 9,306 12,531 297,374 97,985 424,604 550,818 0| 72,000 0 2,304 232,500 316,014
Total | 898,450| 185,958| 1,084,408 90,122| 113,223 357,340 3,618,050 1,253,621 5,432,356 6,516,764 0| 786,300 0 25,162 2,828,750 3,662,853
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APPENDIX li

Water Budget of Famagusta Region B on Monthly Bagear 2011

Famagusta B Agricultural Use Domestic Use Total ilde Resources Gr. Watel
Live Hotel Sanitary|
Irrigation | Loss. Total | Stock | Hotels Universities| Houses| Loses Totall Consumptip8prings| Sanitary| Dams| Water Desalination| Extraction

October 3,200 683 3,890, 7,872 0 0| 43,835/ 15,512| 67,219 71,109 0 0 0 0 0 71,109
November 101 43 144| 7,618 0 0| 42,421| 15,012| 65,051 65,195 0 0 0 0 0 65,195
December Q 0 0| 7,872 0 0| 43,835 15,512| 67,219 67,219 0 0 0 0 0 67,219
January 0 0 0| 7,872 0 0| 43,835/ 15,512| 67,219 67,219 0 0 0 0 0 67,219
February 0 0 0| 7,110 0 0| 39,593| 14,011] 60,714 60,714 0 0 0 0 0 60,714
March 162 70 231| 7,872 0 0| 43,835/ 15,512| 67,219 67,450 0 0 0 0 0 67,450
April 2,807 835| 3,642 7,618 0 0| 42,421| 15,012| 65,051 68,693 0 0 0 0 0 68,693
May 10,766| 2,523| 13,289 7,872 0 0| 43,835/ 15,512| 67,219 80,508 0 0 0 0 0 80,508
June 22,90% 4,438| 27,343 7,618 0 0| 42,421| 15,012| 65,051 92,394 0 0 0 0 0 92,394
July 24,794 4,382 29,176| 7,872 0 0| 43,835 15,512| 67,219 96,395 0 0 0 0 0 96,395
August 18,706 3,369| 22,075/ 7,872 0 0| 43,835/ 15,512| 67,219 89,294 0 0 0 0 0 89,294
September 9,508 1,816 11,324, 7,618 0 0| 42,421| 15,012| 65,051 76,375 0 0 0 0 0 76,375

Total| 92,955| 18,159| 111,114| 92,684 0 0] 516,122| 182,642 791,448 902,562 0 0 0 0 0 902,562
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APPENDIX IJ

Water Budget of Akdogan Region on Monthly Basesary2011

Akdogan Agricultural Use Domestic Use Total AvalmResources Gr. Wate
Live Hotel Sanitary

Irrigation | Loss. Total | Stock | Hotelg Universities| Houses| Loses Total Consumptip8prings| Sanitary| Dams| Water Desalination| Extraction

October 276,128110,886| 387,014| 28,595 0 0| 44,826/ 22,026] 95,448 482,462 0 0 0 0 0 482,462
November| 114,867 45,199| 160,066 27,673 0 0| 43,380, 21,316] 92,369 252,435 0 0 0 0 0 252,435
December d 0 0| 28,595 0 0| 44,826/ 22,026] 95,448 95,448 0 0 0 0 0 95,448
January 0 0 0| 28,595 0 0| 44,826/ 22,026] 95,448 95,448 0 0 0 0 0 95,448
February 0 0 0| 25,828 0 0| 40,488 19,895 86,211 86,211 0 0 0 0 0 86,211
March 21,095 4,576 25,671 28,595 0 0| 44,826/ 22,026] 95,448 121,119 0 0 0 0 0 121,119
April 170,583| 64,522\ 235,104| 27,673 0 0| 43,380, 21,316] 92,369 327,473 0 0 0 0 0 327,473
May 349,494| 138,608 488,102| 28,595 0 0| 44,826/ 22,026] 95,448 583,550 0 0 0 0 0 583,550
June 244,339 73,651 317,990 27,673 0 0| 43,380, 21,316] 92,369 410,359 0 0 0 0 0 410,359
July 238,786 69,917| 308,703 28,595 0 0| 44,826/ 22,026] 95,448 404,151 0 0 0 0 0 404,151
August 297,244 105,796 403,040 28,595 0 0| 44,826/ 22,026] 95,448 498,488 0 0 0 0 0 498,488
September 334,103| 128,705 462,808 27,673 0 0| 43,380, 21,316] 92,369 555,177 0 0 0 0 0 555,177
Total | 2,046,639 741,860| 2,788,498 336,685 0 0| 527,795| 259,344| 1,123,824 3,912,322 0 0 0 0 0| 3,912,322
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APPENDIX IK

Water Budget of Yeni Eronkoy Region on Monthly Baséear 2011

Y. Eronkoy Agricultural Use Domestic Use Total Aladiile Resources Gr. Wate
Live Hotel Sanitary

Irrigation | Loss. Total | Stock | Hotels| Universities Houses| Loses Total ConsumptipBprings| Sanitary| Dams| Water Desalination| Extraction

October 136,025 56,682| 192,707| 17,046 2,052 0| 68,762| 26,358 114,218 306,925 0 0 0 174 9,300 297,451
November 65,148 27,921| 93,069, 16,496| 1,986 0| 66,544/ 25,508 110,533 203,602 0 0 0 144 9,000| 194,458
December d 0 0| 17,046/ 2,052 0| 68,762| 26,358| 114,218 114,218 0 0 0 124 9,300| 105,094
January 0 0 0| 17,046/ 2,052 0| 68,762| 26,358 114,218 114,218 0 0 0 124 9,300 104,794
February 0 0 0| 15,396/ 1,854 0| 62,108 23,807| 103,164 103,164 0 0 0 112 8,400 94,652
March 119 51 170| 17,046| 2,052 0| 68,762| 26,358 114,218 114,388 0 0 0 149 9,300| 104,939
April 78,986, 32,699| 111,685 16,496/ 1,986 0| 66,544/ 25,508 110,533 222,218 0 0 0 168 9,000/ 213,050
May 216,985 77,515/ 294,500 17,046| 2,052 0| 68,762| 26,358 114,218 408,718 0 0 0 198 9,300| 399,219
June 220,362 41,687 262,049| 16,496| 1,986 0| 66,544/ 25,508 110,533 372,582 0 0 0 216 9,000 363,366
July 257,362 52,190| 309,552| 17,046| 2,052 0| 68,762| 26,358| 114,218 423,770 0 0 0 248 9,300| 414,222
August 266,367 73,359| 339,726/ 17,046| 2,052 0| 68,762| 26,358 114,218 453,944 0 0 0 248 9,300| 444,396
September 213,622 73,866 287,488 16,496| 1,986 0| 66,544/ 25,508 110,533 398,021 0 0 0 192 9,000/ 388,829
Total | 1,454,976| 435,970| 1,890,946 200,697| 24,163 0| 809,618| 310,344/ 1,344,822 3,235,768 0 0 0 2,097 109,500| 3,124,471
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APPENDIX IL

Water Budget of Mehmetcik Region on Monthly Basésar 2011

Mehmetcik Agricultural Use Domestic Use Total Available Resmas Gr. Water
Live Hotel Sanitary

Irrigation | Loss. Total | Stock | Hotels| Universities Houses| Loses Totall Consumptip8prings| Sanitary] Dams | Water Desalination| Extraction

October 2,066 592| 2,658 9,243| 17,422 0| 34,133| 18,239| 79,037 81,695 134 0| 2,658 3,381 62,000 13,522
November 916 197| 1,113| 8,945| 16,860 0| 33,032 17,651 76,487 77,600 562 0 1,113 2,804 60,000 13,121
December d 0 0| 9,243| 17,422 0| 34,133| 18,239| 79,037 79,037 321 0 0 2,415 62,000 14,301
January 0 0 0| 9,243| 17,422 0| 34,133| 18,239| 79,037 79,037| 1,557 0 0 2,415 62,000 13,065
February 0 0 0| 8,348| 15,736 0| 30,829| 16,474| 71,388 71,388 693 0 0 2,181 56,000 12,514
March 1,016 218| 1,234| 9,243| 17,422 0| 34,133| 18,239| 79,037 80,271 476 0 1,234 2,898 62,000 13,663
April 4,333| 1,461| 5,793 8,945| 16,860 0| 33,032 17,651 76,487 82,280 233 0| 5,793 3,272 60,000 12,982
May 19,760, 4,825| 24,585/ 9,243| 17,422 0| 34,133| 18,239| 79,037 103,622 228 0| 24,585 3,864 62,000 12,945
June 62,907 11,260 74,167 8,945/ 16,860 0| 33,032| 17,651| 76,487 150,654 236 0| 74,167 4,207 60,000 12,045
July 68,831 12,187| 81,018 9,243| 17,422 0| 34,133| 18,239| 79,037 160,055 216 0| 81,018 4,830 62,000 11,991
August 58,716 10,638| 69,353| 9,243| 17,422 0| 34,133| 18,239| 79,037 148,390 177 0| 69,353 4,830 62,000 12,030
September 26,078 4,974| 31,052| 8,945/ 16,860 0| 33,032 17,651 76,487 107,539 162 0] 31,052 3,739 60,000 12,586
Total | 244,622| 46,351| 290,973| 108,828| 205,130 0| 401,884/ 214,753 930,595 1,221,568 4,995 0| 290,973 40,835 730,000 154,765
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APPENDIX IM

Water Budget of Yeni Iskele Region on Monthly Basésar 2011

Y. Iskele Agricultural Use Domestic Use Total Awdile Resources Gr. Wat
Live Hotel Sanitary

Irrigation | Loss. Total | Stock | Hotels| Universities Houses| Loses Total ConsumptipBprings| Sanitary] Dams | Water Desalination | Extractior

October 15,412 3,833| 19,245/ 13,387| 4,948 0| 77,089| 28,627| 124,051 143,296| 2,391 0| 19,207 877 15,500{ 105,321
November 4,672| 1,060 5,731| 12,955/ 4,788 0| 74,602 27,704 120,050 125,781 7,404 0| 5,620 727 15,000 112,029
December d 0 0| 13,387| 4,948 0| 77,089| 28,627| 124,051 124,051 3,694 0 0 626 15,500| 104,231
January 0 0 0| 13,387| 4,948 0| 77,089| 28,627| 124,051 124,051 7,407 0 0 626 15,500{ 100,518
February 0 0 0| 12,092| 4,469 0| 69,629| 25,857 112,046 112,046 3,176 0 0 566 14,000 94,305
March 4,141 731| 4,872| 13,387| 4,948 0| 77,089| 28,627| 124,051 128,923 3,484 0| 4,819 751 15,500| 104,369
April 9,604| 1,705/ 11,309| 12,955 4,788 0| 74,602 27,704 120,050 131,359 2,969 0| 11,259 848 15,000 101,282
May 30,497| 5,421| 35,918| 13,387| 4,948 0| 77,089| 28,627| 124,051 159,969 3,575 0| 35,854 1,002 15,500| 104,038
June 109,423 19,336| 128,759| 12,955/ 4,788 0| 74,602| 27,704 120,050 248,809| 2,908 0] 128,703 1,091 15,000 101,107
July 123,081 21,720| 144,801| 13,387| 4,948 0| 77,089 28,627 124,051 268,852 2,304 0| 97,024 1,252 15,500 152,772
August 111,276 19,940| 131,216| 13,387| 4,948 0| 77,089| 28,627| 124,051 255,267 2,205 0 0 1,252 15,500 236,310
September 59,424| 11,553| 70,976| 12,955| 4,788 0| 74,602| 27,704 120,050 191,026| 1,858 0 0 970 15,000 173,198
Total | 467,529| 85,298| 552,827| 157,623| 58,254 0| 907,663| 337,062 1,460,602 2,013,429 43,375 0 | 302,486 10,589 182,500| 1,489,479
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APPENDIX IN

Water Budget of Gonendere Region on Monthly Baseay 2011

Gonendere Agricultural Use Domestic Use Total Available Resms Gr. Water
Live Hotel Sanitary

Irrigation | Loss. Total | Stock | Hotelg Universities| Houses| Loses Totall| ConsumptipBprings| Sanitary] Dams | Water Desalination| Extraction

October 1,499 643| 2,142| 7,550 0 0| 35,892 13,033| 56,475 58,617 685 0| 2,142 0 0 55,790
November 231 99 330| 7,307 0 0| 34,735| 12,612| 54,653 54,983 2,199 0 330 0 0 52,454
December 0 0 0| 7,550 0 0| 35,892 13,033| 56,475 56,475 914 0 0 0 0 55,561
January 0 0 0| 7,550 0 0| 35,892 13,033| 56,475 56,475 2,093 0 0 0 0 54,382
February 0 0 0| 6,819 0 0| 32,419/ 11,772| 51,010 51,010 901 0 0 0 0 50,109
March 0 0 0| 7,550 0 0| 35,892 13,033| 56,475 56,475 915 0 0 0 0 55,560
April 234 100 334| 7,307 0 0| 34,735| 12,612| 54,653 54,987 962 0 334 0 0 53,691
May 10,822 2,146| 12,968| 7,550 0 0| 35,892 13,033| 56,475 69,443 1,259 0| 12,968 0 0 55,216
June 42,864 7,723| 50,587| 7,307 0 0| 34,735| 12,612| 54,653 105,240, 1,066 0| 50,587 0 0 53,587
July 46,957, 8,327| 55,284| 7,550 0 0| 35,892 13,033| 56,475 111,759 892 0| 55,284 0 0 55,583
August 39,868 7,352| 47,220/ 7,550 0 0| 35,892 13,033| 56,475 103,695 878 0| 47,220 0 0 55,597
September 16,40P 3,411| 19,813, 7,307 0 0| 34,735| 12,612| 54,653 74,466 710 0| 19,813 0 0 53,943
Total | 158,877| 29,801| 188,678 88,896 0 0 | 422,604| 153,450| 664,950 853,628| 13,474 0| 188,678 0 0 651,476
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Water Budget of Gecitkale Region on Monthly Basé=sar 2011

APPENDIX IO

Gegitkale Agricultural Use Domestic Use Total Awdile Resources Gr. Wate
Live Hotel Sanitary

Irrigation| Loss. Total | Stock | Hotelg Universities| Houses| Loseg Totall Consumptip8prings| Sanitary] Dams | Water Desalination| Extraction

October 37,027 11,689 48,716| 10,290 0 0| 12,526/ 6,845| 29,660 78,376/ 1,763 0| 48,422 0 0 28,191
November| 16,512| 4,465| 20,977 9,958 0 0| 12,122| 6,624| 28,703 49,680 6,397 0] 19,617 0 0 23,666
December Q 0 0| 10,290 0 0| 12,526/ 6,845| 29,660 29,660, 2,231 0 0 0 0 27,429
January 0 0 0| 10,290 0 0| 12,526/ 6,845| 29,660 29,660, 5,381 0 0 0 0 24,279
February 0 0 0] 9,294 0 0| 11,314| 6,182| 26,790 26,790, 2,408 0 0 0 0 24,382
March 11,480 2,026| 13,506| 10,290 0 0| 12,526/ 6,845| 29,660 43,166 3,832 0 0 0 0 39,334
April 28,267| 6,794| 35,061| 9,958 0 0| 12,122| 6,624| 28,703 63,764, 1,606 0 0 0 0 62,158
May 43,594| 12,759| 56,353| 10,290 0 0| 12,526/ 6,845| 29,660 86,013| 1,888 0 0 0 0 84,125
June 85,791 17,098/ 102,889 9,958 0 0| 12,122| 6,624| 28,703 131,592 991 0 0 0 0 130,601
July 87,495 16,067| 103,562 10,290 0 0| 12,526/ 6,845| 29,660 133,222 728 0 0 0 0 132,494
August 86,096 18,787| 104,883 10,290 0 0| 12,526/ 6,845| 29,660 134,543 542 0 0 0 0 134,001
September 63,859| 17,317, 81,176] 9,958 0 0| 12,122| 6,624| 28,703 109,879 373 0 0 0 0 109,506
Total | 460,121| 107,002 567,123| 121,151 0 0| 147,482| 80,590| 349,223 916,346/ 28,140 0 | 68,039 0 0 820,167
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APPENDIX IP

Summary Water Budget for Famagusta Main Region onthly Bases, Year 2011

Famagusta Agricultural Use Domestic Use Total Available Resmas Gr. Water
Main Live Hotel Sanitary
Region Irrigation Loss. Total Stock Hotels | Universities Houses Loses Total Consumptip8prings| Sanitary| Dams | Water Desalination| Extraction
October 514,644 196,094/ 710,738 101,636/ 34,038 38,872| 624,350] 239,669 1,038,566 1,749,304 4,973| 65,100, 72,429 6,514 327,050/ 1,338,337
November| 225,269 83,961| 309,229 98,358| 32,940 37,618 604,210] 231,938 1,005,064 1,314,293 16,562| 54,000| 26,680 5,404 316,500 964,147
December d 0 0| 101,636/ 34,038 38,872| 624,350 239,669 1,038,566 1,038,566 7,160 46,500 0 4,653 327,050 700,003
January 0 0 0| 101,636/ 34,038 38,872| 624,350] 239,669 1,038,566 1,038,566 16,438 46,500 0 4,653 327,050 690,425
February 0 0 0 91,801| 30,744 11,695| 563,929] 209,451 907,620 907,620 7,178| 42,000 0 4,203 295,400 600,839
March 60,719 12,080 72,798 101,636 34,038 38,872| 624,350] 239,669 1,038,566 1,111,364 8,707| 55,800, 6,053 5,584 327,050 763,970
April 350,486 121,845 472,331 98,358| 32,940 37,618 604,210] 231,938 1,005,064 1,477,395 5,770, 63,000 17,386 6,304 316,500] 1,131,435
May 771,364 267,110/ 1,038,473 101,636/ 34,038 38,872| 624,350 239,669 1,038,566/ 2,077,039 6,950 74,400| 73,407 7,445 327,050| 1,662,187
June 982,020 211,856/ 1,193,876  98,358| 32,940 37,618 604,210] 231,938/ 1,005,064 2,198,940 5,201, 81,000| 253,457 8,105 316,500/ 1,615,676
July 1,054,051 221,846| 1,275,897] 101,636/ 34,038 12,948| 624,350 231,892| 1,004,865 2,280,762 4,140| 93,000| 233,326 9,306 327,050] 1,706,940
August 1,039,382 270,992 1,310,374/ 101,636 34,038 12,948| 624,350 231,892 1,004,865 2,315,239 3,802| 93,000| 116,573 9,306 327,050| 1,858,508
September 826,236] 264,615| 1,090,851 98,358| 32,940 12,531| 604,210 224,411 972,450 2,063,301 3,103| 72,000/ 50,865 7,205 316,500] 1,685,628
Total | 5,824,170 1,650,397 7,474,567 1,196,687 400,770 357,340 7,351,218 2,791,805 12,097,820 19,572,387 89,984| 786,300 850,176 78,682| 3,850,750 14,718,094
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APPENDIX IQ

Water Budget of Kyrenia East Region on Monthly Baséear 2011

Kyrenia East Agricultural Use Domestic Use Total afable Resources Gr. Wate
Live Hotel Sanitary

Irrigation| Loss. Total | Stock | Hotels| Universities Houses Loses Total ConsumptipBprings| Sanitary] Dams | Water Desalination| Extraction

October 19,552 5,637| 25,189| 6,095| 49,172 21,810, 259,958| 101,111| 438,147 463,336 1,196/ 65,100| 24,185 9,272 151,900, 276,782
November 1,738 745| 2,483| 5,899| 47,586 21,107| 251,573] 97,849 424,014 426,497| 3,316| 54,000 0 7,691 147,000 268,489
December Q 0 0| 6,095| 49,172 21,810, 259,958| 101,111| 438,147 438,147 198| 46,500 0 6,623 151,900, 279,426
January 0 0 0| 6,095| 49,172 21,810/ 259,958| 101,111| 438,147 438,147 449| 46,500 0 6,623 151,900, 279,175
February 0 0 0| 5,505| 44,414 6,569| 234,801 87,387 378,676 378,676 131| 42,000 0 5,982 137,200 235,363
March 111 20 131| 6,095| 49,172 21,810/ 259,958| 101,111| 438,147 438,278 215| 55,800 0 7,948 151,900, 278,215
April 3,807 1,393| 5,199| 5,899| 47,586 21,107| 251,573] 97,849 424,014 429,213| 1,591| 63,000f 3,646 8,973 147,000 268,002
May 73,196 15,490/ 88,686/ 6,095| 49,172 21,810, 259,958| 101,111| 438,147 526,833] 1,942| 74,400/ 86,744 10,597 151,900, 275,650
June 198,613 38,027| 236,640/ 5,899| 47,586 21,107| 251,573] 97,849 424,014 660,654| 1,364| 81,000| 235,276 11,537 147,000 265,476
July 225,167 41,865| 267,032| 6,095| 49,172 7,273| 259,958| 96,750/ 419,249 686,281| 1,360 93,000| 265,672 13,246 151,900, 254,102
August 178,807 34,270/ 213,077 6,095| 49,172 7,273| 259,958| 96,750 419,249 632,326/ 1,308| 93,000| 211,769 13,246 151,900, 254,102
September 95,23p 19,915| 115,147 5,899| 47,586 7,038| 251,573] 93,629| 405,725 520,872] 1,005/ 72,000 0 10,255 147,000 362,611
Total | 796,223 157,361| 953,584| 71,766| 578,963 200,525/ 3,060,801 1,173,617 5,085,672  6,039,256| 14,075| 786,300| 827,292 111,995 1,788,500 3,297,393
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APPENDIX IR

Water Budget of Kyrenia West Region on Monthly Baséear 2011

Kyrenia West Agricultural Use Domestic Use Total aflable Resources Gr. Wate
Live Hotel Sanitary
Irrigation | Loss. Total | Stock | Hotels| Universities Houses Loses Total Consumptip®prings| Sanitary Dams| Water Desalination| Extraction

October 51,095 9,460 60,555 1,843| 28,551 0| 168,236] 59,589 258,219 318,774| 11,460 0 0 2,673 15,500 289,141
November 216 93 309| 1,784| 27,630 0| 162,809 57,667 249,889 250,198 309 0 0 2,218 15,000 232,671
December d 0 0| 1,843| 28,551 0| 168,236] 59,589 258,219 258,219 0 0 0 1,910 15,500 240,809
January 0 0 0| 1,843| 28,551 0| 168,236] 59,589 258,219 258,219 0 0 0 1,910 15,500 240,809
February 0 0 0| 1,665 25,788 0| 151,955 53,822| 233,230 233,230 0 0 0 1,725 14,000 217,505
March 0 0 0| 1,843| 28,551 0| 168,236] 59,589 258,219 258,219 0 0 0 2,292 15,500| 240,427
April 4,297| 1,220 5516| 1,784| 27,630 0| 162,809 57,667 249,889 255,405 5,516 0 0 2,587 15,000 232,302
May 139,477 26,257| 165,734| 1,843| 28,551 0| 168,236] 59,589 258,219 423,953| 27,705 0 0 3,055 15,500 377,693
June 315,081 56,534 371,615/ 1,784| 27,630 0| 162,809 57,667 249,889 621,504/ 19,203 0 0 3,326 15,000 583,975
July 361,668 63,933] 425,601 1,843| 28,551 0| 168,236/ 59,589 258,219 683,820/ 18,210 0 0 3,819 15,500| 646,291
August 281,220 50,337| 331,557| 1,843| 28,551 0| 168,236] 59,589 258,219 589,776 16,664 0 0 3,819 15,500 553,793
September 161,300 29,360, 190,660/ 1,784| 27,630 0| 162,809 57,667 249,889 440,549| 11,108 0 0 2,957 15,000 411,484

Total | 1,314,354 237,193| 1,551,547/ 21,703| 336,165 01,980,838 701,612 3,040,318 4,591,865 110,175 0 0 32,291 182,500 4,266,899
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APPENDIX IS

Water Budget of Bogaz Region on Monthly Bases, Y2¢€drl

Bogaz Agricultural Use Domestic Use Total AvailaBlesources Gr. Wate
Live Hotel Sanitary

Irrigation | Loss. Total | Stock | Hotels Universities| Houses| Loses Total ConsumptipBprings| Sanitary] Dams | Water Desalination| Extraction

October 0 0 0| 10,053 0 0| 63,320| 22,012 95,385 95,385 127 0 0 0 0 95,258
November 0 0 0| 9,729 0 0| 61,277 21,302] 92,308 92,308 351 0 0 0 0 91,957
December d 0 0| 10,053 0 0| 63,320| 22,012 95,385 95,385 135 0 0 0 0 95,250
January 0 0 0| 10,053 0 0| 63,320 22,012] 95,385 95,385 332 0 0 0 0 95,053
February 0 0 0| 9,081 0 0| 57,192| 19,882| 86,154 86,154 132 0 0 0 0 86,022
March 0 0 0| 10,053 0 0| 63,320| 22,012 95,385 95,385 85 0 0 0 0 95,300
April 0 0 0| 9,729 0 0| 61,277 21,302] 92,308 92,308 34 0 0 0 0 92,274
May 14,938 2,636/ 17,574 10,053 0 0| 63,320 22,012] 95,385 112,959 199 0| 17,375 0 0 95,385
June 58,312 10,290/ 68,602 9,729 0 0| 61,277 21,302] 92,308 160,910 138 0| 68,464 0 0 92,308
July 67,721 11,951 79,672| 10,053 0 0| 63,320| 22,012] 95,385 175,057 134 0| 79,538 0 0 95,385
August 55,272 9,754| 65,026| 10,053 0 0| 63,320| 22,012 95,385 160,411 127 0| 55,490 0 0 104,794
September 22,050| 3,891| 25,941 9,729 0 0| 61,277 21,302] 92,308 118,249 96 0 0 0 0 118,153
Total | 218,293| 38,522| 256,815 118,371 0 0| 745,540| 259,173 1,123,084 1,379,899 1,890 0 | 220,867 0 0| 1,157,142
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APPENDIX IT

Water Budget of Camlibel Region on Monthly Basesaiy2011

Camlibel Agricultural Use Domestic Use Total Availa Resources Gr. Wate
Live Hotel Sanitary

Irrigation | Loss. Total | Stock | Hotelg Universities| Houses| Loses Totall Consumptip®prings| Sanitary Dams | Water Desalination| Extraction

October 42,468 12,352 54,820| 12,394 0 0| 18,801 9,359| 40,554 95,374 6,847 0 54,404 0 0 34,123
November 2,864 1,228 4,091| 11,994 0 0| 18,195/ 9,057| 39,246 43,337 9,659 0 3,502 0 0 30,176
December d 0 0] 12,394 0 0| 18,801 9,359| 40,554 40,554| 27,197 0 0 0 0 13,357
January 0 0 0| 12,394 0 0| 18,801 9,359| 40,554 40,554| 11,847 0 0 0 0 28,707
February 0 0 0] 11,195 0 0| 16,982 8,453| 36,629 36,629 9,796 0 0 0 0 26,833
March 0 0 0| 12,394 0 0| 18,801 9,359| 40,554 40,554 11,830 0 0 0 0 28,724
April 16,233 4,512 20,745| 11,994 0 0| 18,195/ 9,057| 39,246 59,991| 14,557 0 19,757 0 0 25,677
May 156,308 34,331| 190,639 12,394 0 0| 18,801 9,359| 40,554 231,193 11,269 0| 190,050 0 0 29,874
June 345,871 65,884 411,755 11,994 0 0| 18,195 9,057| 39,246 451,001] 10,559 0| 411,266 0 0 29,176
July 385,254 69,034| 454,288 12,394 0 0| 18,801 9,359| 40,554 494,842| 10,674 0| 268,157 0 0 216,011
August 205,636 43,292 248,928 12,394 0 0| 18,801 9,359| 40,554 289,482 7,921 0| 248,642 0 0 32,919
September 116,162| 29,708 145,870 11,994 0 0| 18,195/ 9,057| 39,246 185,116/ 10,144 0| 145,532 0 0 29,440
Total | 1,270,795 260,341| 1,531,136 145,929 0 0] 221,372 110,190| 477,491 2,008,627 142,300 011,341,310 0 0 525,017

-
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APPENDIX U

Summary of Water Budget for Kyrenia Main Regionvonthly Bases, Year 2011

102

Kyrenia Agricultural Use Domestic Use Total AvalalResources Gr. Wate
Main Live Hotel Sanitary
Region Irrigation| Loss. Total | Stock | Hotels| Universities Houses Loses Total Consumptip®prings| Sanitary Dams | Water Desalination| Extraction
October 113,11% 27,449 140,564| 30,386| 77,723 21,810, 510,315 192,070 832,305 972,869 19,630/ 65,100 78,589 11,945 167,400 695,304
November 4,818, 2,066 6,883| 29,406/ 75,216 21,107 493,853| 185,875 805,457 812,340/ 13,635/ 54,000 3,502 9,909 162,000 623,293
December 0 0 0| 30,386| 77,723 21,810, 510,315 192,070 832,305 832,305/ 27,530/ 46,500 0 8,533 167,400 628,842
January 0 0 0| 30,386| 77,723 21,810, 510,315 192,070 832,305 832,305 12,628| 46,500 0 8,533 167,400 643,744
February 0 0 0| 27,445 70,202 6,569| 460,930/ 169,544| 734,690 734,690/ 10,059| 42,000 0 7,707 151,200 565,724
March 111 20 131| 30,386| 77,723 21,810, 510,315 192,070, 832,305 832,436| 12,130/ 55,800 0 10,240 167,400 642,666
April 24,336 7,124 31,460| 29,406 75,216 21,107 493,853| 185,875 805,457 836,917| 21,698/ 63,000 23,403 11,560 162,000 618,255
May 383,919 78,714| 462,633 30,386| 77,723 21,810, 510,315 192,070 832,305 1,294,938 41,115| 74,400] 294,169 13,652 167,400 778,602
June 917,877170,735| 1,088,612 29,406/ 75,216 21,107| 493,853| 185,875 805,457 1,894,069 31,264| 81,000/ 715,006 14,863 162,000 970,936
July 1,039,810 186,783| 1,226,593 30,386 77,723 7,273| 510,315 187,709 813,407 2,040,000 30,378| 93,000| 613,367 17,065 167,400, 1,211,789
August 720,935 137,653| 858,588| 30,386| 77,723 7,273| 510,315 187,709 813,407 1,671,995 26,020/ 93,000/ 515,901 17,065 167,400 945,608
September 394,744| 82,874| 477,618 29,406| 75,216 7,038| 493,853| 181,654 787,168 1,264,786 22,353| 72,000 145,532 13,212 162,000 921,689
Total | 3,599,665| 693,417| 4,293,082 357,769 915,128 200,525/ 6,008,551 2,244,592 9,726,565 14,019,647 268,440| 786,300| 2,389,469 144,286) 1,971,000 9,246,451




APPENDIX [TA

Summary of Water Budget of TRNC and its Component&egional and Monthly Bases, Year 2012
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Agricultural Use Domestic Use Total Available Resources Gr. Water

LMR Irrigation | Loss. Total Live Hotels Universities| Houses Loses Total Consumpt|oBprings | Sanitary | Dams Hotel Sanitdresalination| Extraction
Stock Water

C. Nicosia 594,653 106,266 700,919 116,304 58,546 81,434 6,948,894| 2,341,553 10,146,730,847,650 0 7,863,000695,814 | O 0 5,105
Degirmenlik | 1,148,400 | 245,264 1,393,664 231,899 O 0 012,795 | 673,408 2,918,102 4,311,766 20,725 O 69,826 0 4,221,215
Ercan 1,081,301| 306,929 1,388,230 340,717 O 0 $560,2| 132,292 573,265 1,961,495 0 0 0 0 0 1,961,495
Guzelyurt 32,607,036 6,136,255 | 38,743,2901177,596 | 13,578 76,388 10,028,503,088,819 | 13,384,88352,128,174 0 157,260 O 3,617 0 62,171,984
Lefke 13,540,591 2,757,224 | 16,297,81573,458 3,066 99,643 665,814 252,594 1,094,575 27399 0 0 3,263,0350 0 14,129,355
Total 48,971,981 9,551,938 | 58,523,919939,974 | 75,190 857,465 19,756,2648,488,667 | 28,117,55686,641,475 20,725| 8,020,26@1,028,675 3,617 0 82,489,154
MMR
Magusa A 1,948,098| 368,314 2,316,412 97,278 113,22374,885 3,661,294| 1,274,004 5,520,684 7,837,096 0 | 786,300 | O 25,162 2,828,750 4,983,184
Magusa B 664,171 251,128 915,299 99,692 0 0 522,0821.86,532 808,306 1,723,605 0 0 0 0 0 1,723,605
Akdogan 2,275,422| 753,929 3,029,351 360,405 O 0 , 3933 | 268,134 1,161,914 4,191,265 0 0 0 0 0 4,191,26
Y. Eronkoy | 1,212,579| 327,121 1,539,699 216,319 &31,1 |0 818,844 317,798 1,377,124 2,916,823 0 0 0 72,09 109,500 2,805,226
Mehmetcik | 439,445 80,998 520,443 116,705 205,180 O 406,494 218,499 946,828 1,467,271 6,780 0 520,443,836 730,000 174,042
Y. Iskele 604,886 117,134 722,020 169,942 58,254 0 918,113 343,893 1,490,201 2,212,221 47,181 O 71,08710,588 182,500 1,900,866
Gonendere 167,742 43,839 211,581 96,212 0 0 427,36857,074 680,654 892,235 14206 O 211581 O 0 @86,4
Gecitkale 376,723 89,363 466,086 131,028 O 0 148,94 83,992 363,964 830,050 30,231 O 0 0 0 799,819
Total 7,689,065| 2,031,826 9,720,891 1,287,5800,770 | 374,885 7,436,51% 2,849,925 12,349|677,070,568 98,397| 786,300 803,111 78,683 3,850,7507,244,457
GMR
Girne East 1,262,478 240,746 1,503,224 78,75 638,9 224,097 3,097,559 1,193,811 5,173,180 6,676,404 14,250 | 786,300 | 600,481 111,993 1,788,50 4,161,180
Gine West 2,512,116| 448,706 2,960,822 24,086 336,160 2,004,349 | 709,380 3,073,980 6,034,802 108j742 0 0 32,291 182,500 5,726,769
Bogaz 340,687 60,122 400,808 129,091 O 0 754,165 4,978 1,148,233 1,549,041 2,033 0 137,183 O 0 18869
Camlibel 1,403,367 | 282,390 1,685,756 160,467 O 0 3,445 115,173 499,085 2,184,841 156,403 O 1,556,184 0 471,654
Total 5,518,647 | 1,031,963 6,550,610 392,395 915,12824,097 6,079,517| 2,283,341 9,894,478 16,445,088 81,428| 786,300 | 2,294,418144,284 1,971,000 11,769,458
TRNC
October 4,015,921| 959,158 4,975,019 222,516  118,14163,538 2,849,053 1,005976 4,359,231 9,334,310 ,18384| 794,220 | 568,144| 18,759 494,450 8,210,839
November 477,527 178,722 656,248 215,338 114,336 8,263 2,757,148| 973,525 4,218,609 4,874,857 34,3858,800 | 169,037 | 15,560 478,500 4,168,78p
December 0 0 0 222,516] 118,147 163,538 2,849,0530058076 | 4,359,231 4,359,231 51,022 567,300 O 13,400 | 494,450 3,791,925
January 0 0 0 222,516/ 118,147 163,538 2,849,053 05006 | 4,359,231| 4,359,231 44,775 567,300 O 13,400 | 494,450 3,799,672
February 0 0 0 200,982| 106,714 53,148 2,524,524 6865 | 3,750,978| 3,750,978 19,439 512400 O 12,103 6,600 3,263,718
March 128,136 25,507 153,643 222,516 118,147 1&7,32| 2,832,841 | 996,249 4,317,079 4,470,722 16,897 7680, 39,498 16,081 494,450 3,895,862
April 3,644,447 | 773,571 4,418,018 215,338 114,33642,372 2,741,459 964,112 4,177,817 8,595,835 24,25%8,600 | 887,082 | 18,154 478,500 7,179,179
May 6,873,538 | 1,546,109 8,419,647 222,516 118,14747,3P5 2,832,841 996,249 4,317,079 12,736,726 91,2®07,680 | 2,070,53621,439 494,450 10,091,158
June 12,536,90y¥ 2,378,553 | 14,915,460215,338 | 114,336 | 142,572 2,741,459 964,112 4,177,818,093,277 33,955| 988,200 1,688,96243,342 478,500 16,859,854
July 14,531,122 2,670,205 | 17,201,326222,516 | 118,147 | 58,842 2,795,008 958,354 4,152,8@3,354,195 36,060/ 1,134,600,031,502 26,799 494,450 19,761,779
August 12,758,361 2,492,672 | 15,251,038222,516 | 118,147 | 58,842 2,795,008 958,354 4,152,889,403,902 30,274 1,134,60®03,052 | 26,799 494,450 18,241,393
September 7,213,734 1,591,232 8,804,966 215,338 ,3384| 56,944 2,704,847 927,440 4,018,905 12,823,87124,161 | 878,400 | 68,389 20,748 478,500 12,238,911
Total 62,179,693 12,615,727 74,795,42Q 2,619,950 1,391,088 1,456,446 33,272,29411,621,933 50,361,711 125,157,131 | 400,550 9,592,860F,126,204 226,584 5,821,750 111,503,069




Water budget of Central Nicosia Region on MonthasBs, Year 2012

APPENDIX 1B

Central Agricultural Use (m3) Domestic Use (m3) talo Available Resources
Nicosia Live Hotel sanitary
Region Irrigation| Loss. Total | Stock | Hotels| Universities Houses Loses Total Consumptip8prings| Sanitary | Dams | water Desalination Gr. Water
region Extracti
October 455 195 650 9,878| 4,972 81,062| 590,180, 205,828/ 891,920 892,570 0| 651,000 650 0 0 0
November 0 0 0 9,559| 4,812 78,447| 571,142 199,188 863,148 863,148 0| 540,000 0 0 0 0
December d 0 0 9,878| 4,972 81,062| 590,180 205,828 891,920 891,920 0| 465,000 0 0 0 0
January 0 0 0 9,878| 4,972 81,062| 590,180, 205,828/ 891,920 891,920 0| 465,000 0 0 0 0
February 0 0 0 8,922| 4,491 24,403| 533,066 171,265 742,147 742,147 0| 420,000 0 0 0 0
March 0 0 0 9,878| 4,972 64,850 590,180, 200,964 870,844 870,844 0| 558,000 0 0 0 0
April 1,057 259 1,316| 9,559| 4,812 62,758| 571,142| 194,481| 842,752 844,068 0| 630,0000 1,316 0 0 0
May 44,768 8,188| 52,956/ 9,878| 4,972 64,850 590,180, 200,964 870,844 923,800 0| 744,000 52,956 0 0 0
June 210,291 37,315| 247,606/ 9,559| 4,812 62,758| 571,142| 194,481| 842,752 1,090,358 0| 810,000) 247,606 0 0 0
July 221,816 39,192| 261,008 9,878| 4,972 27,018/ 590,180] 189,614 821,662 1,082,670 0| 930,000 261,008 0 0 0
August 112,192 20,086| 132,278| 9,878| 4,972 27,018| 590,180, 189,614 821,662 953,940 0| 930,000 132,278 0 0 0
September  4,074| 1,031| 5,105 9,559| 4,812 26,146| 571,142| 183,498 795,157 800,262 0| 720,000 0 0 0 5,105
Total | 594,653| 106,266| 700,919 116,304| 58,546 681,434 6,948,894 2,341,553 10,146,731 10,847,650 0| 7,863,000 695,814 0 0 5,105
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APPENDIX I1C

Water Budget of Dgrmenlik Region on Monthly Bases, Year 2012

Degirmenlik Agricultural Use (m3) Domestic Use (m3) Total Aadie Resources Gr. Wats
Live Hotel sanitary

Irrigation | Loss. Total | Stock | Hotels Universities| Houses Loses Total Consumptip8prings| Sanitary| Dams | water Desalination Extraction

October 31,687 11,241| 42,928| 19,696 0 0| 170,950 57,194| 247,839 290,767| 1,936 042,928 0 0| 245,903
November 8,230 2,035 10,265| 19,060 0 0| 165,435 55,349 239,844 250,109 2,126 0 10,265 0 0| 237,718
December d 0 0| 19,696 0 0| 170,950 57,194| 247,839 247,839 2,419 0 0 0 0| 245,420
January 0 0 0| 19,696 0 0| 170,950 57,194| 247,839 247,839 3,877 0 0 0 0| 243,962
February 0 0 0| 17,790 0 0| 154,406/ 51,659 223,854 223,854| 1,525 0 0 0 0| 222,329
March 10,400 1,835 12,235| 19,696 0 0| 170,950 57,194| 247,839 260,074 1,137 0]12,235 0 0| 246,702
April 12,198 2,260 14,457| 19,060 0 0| 165,435 55,349 239,844 254,301 1,078 0| 4,398 0 0| 248,825
May 67,902| 16,864 84,765| 19,696 0 0| 170,950 57,194| 247,839 332,604, 2,044 0 0 0 0| 330,560
June 308,557 61,406| 369,963| 19,060 0 0| 165,435 55,349| 239,844 609,807| 1,059 0 0 0 0| 608,748
July 348,225 69,627 417,852 19,696 0 0| 170,950 57,194| 247,839 665,691 1,313 0 0 0 0| 664,378
August 280,970 57,805| 338,775| 19,696 0 0| 170,950 57,194| 247,839 586,614| 1,270 0 0 0 0| 585,344
September 80,23P 22,192 102,424| 19,060 0 0| 165,435 55,349 239,844 342,268 941 0 0 0 0| 341,327
Total | 1,148,400 245,264| 1,393,664 231,899 0 0]2,012,795 673,408| 2,918,102 4,311,766/ 20,725 0] 69,826 0 0| 4,221,215
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APPENDIX 1D

Water Budget of Ercan Region on Monthly Bases, €412

Ercan Agricultural Use (m3) Domestic Use (m3) Tota Available Resources Gr. Watg¢
Live Hotel sanitary

Irrigation | Loss. Total | Stock | Hotels Universities| Houses| Loses Totall ConsumptipBprings| Sanitary| Dams| water Desalination Extraction

October 37,949 16,264| 54,213| 28,938 0 0 8,515| 11,236| 48,688 102,901 0 0 0 0 0| 102,901
November 147 63 210| 28,004 0 0 8,240 10,873| 47,118 47,328 0 0 0 0 0 47,328
December Q 0 0| 28,938 0 0 8,515| 11,236| 48,688 48,688 0 0 0 0 0 48,688
January Q 0 0| 28,938 0 0 8,515| 11,236| 48,688 48,688 0 0 0 0 0 48,688
February 0 0 0| 26,137 0 0 7,691 10,148| 43,976 43,976 0 0 0 0 0 43,976
March 0 0 0| 28,938 0 0 8,515| 11,236| 48,688 48,688 0 0 0 0 0 48,688
April 4,105| 1,528 5,633 28,004 0 0 8,240| 10,873| 47,118 52,751 0 0 0 0 0 52,751
May 107,564 35,434 142,998 28,938 0 0 8,515| 11,236| 48,688 191,686 0 0 0 0 0| 191,686
June 283,240 72,050| 355,290| 28,004 0 0 8,240 10,873| 47,118 402,408 0 0 0 0 0| 402,408
July 315,428 80,306/ 395,734 28,938 0 0 8,515| 11,236| 48,688 444,422 0 0 0 0 0| 444,422
August 234,544 65,604| 300,148 28,938 0 0 8,515| 11,236| 48,688 348,836 0 0 0 0 0| 348,836
September 98,324 35,680| 134,004 28,004 0 0 8,240 10,873| 47,118 181,122 0 0 0 0 0| 181,122
Total | 1,081,301 306,929| 1,388,230 340,717 0 0| 100,256 132,292| 573,265 1,961,495 0 0 0 0 0] 1,961,495
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APPENDIX ITE

Water Budget of Guzelyurt Region on Monthly Basésar 2012
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Guzelyurt Agricultural Use (m3) Domestic Use (m3) Total Available Resources Gr. Wat¢
Live Hotel sanitary

Irrigation Loss. Total Stock | Hotels| Universities Houses Loses Total Consumptip8prings| Sanitary| Dams| water Desalination Extraction

October 2,493,640 500,612| 2,994,252 15,084 1,153 6,488 874,923 269,294| 1,166,941 4,161,193 0| 13,020 0 299 0| 5,044,381
November| 118,113] 46,152 164,265 14,597 1,116 6,278 846,699 260,607 1,129,298 1,293,563 0| 10,800 0 248 0| 2,148,301
December d 0 0| 15,084, 1,153 6,488 874,923| 269,294| 1,166,941 1,166,941 0 9,300 0 214 0| 2,050,214
January 0 0 0| 15,084| 1,153 6,488 874,923 269,294| 1,166,941 1,166,941 0 9,300 0 214 0| 2,050,214
February 0 0 0| 13,624| 1,042 5,860 741,439 228,589 990,553 990,553 0 8,400 0 193 0| 1,724,889
March 27,610 5,462 33,072| 15,084| 1,153 6,488 858,711 264,430| 1,145,865 1,178,937 0| 11,160 0 257 0| 2,041,091
April 2,466,687 459,248| 2,925,934 14,597| 1,116 6,278 831,010/ 255,900 1,108,902 4,034,836 0| 12,600 0 290 0| 4,869,136
May 3,835,807 745,285 4,581,092 15,084| 1,153 6,488 858,711 264,430| 1,145,865 5,726,957 0| 14,880 0 342 0| 6,589,026
June 5,789,9981,070,039 6,860,037, 14,597| 1,116 6,278 831,010, 255,900] 1,108,902 7,968,939 0| 16,200 0 373 0| 8,803,156
July 6,970,766 1,251,725 8,222,491 15,084| 1,153 6,488 820,878 253,081 1,096,683 9,319,174 0| 18,600 0 428 010,131,975
August 6,474,2271,198,421 7,672,648 15,084 1,153 6,488 820,878 253,081 1,096,683 8,769,331 0| 18,600 0 428 0| 9,582,132
September 4,430,188 859,312| 5,289,500 14,597| 1,116 6,278 794,398 244,917| 1,061,307 6,350,807 0| 14,400 0 331 0| 7,137,471
Total | 32,607,036 6,136,255 38,743,291 177,596| 13,578 76,388 10,028,502 3,088,819 13,384,883 52,128,174 0| 157,260 0 3,617 0]62,171,984




Water Budget of Lefke Region on Monthly Bases, Y2@it2

APPENDIX |IF

=

Lefke Agricultural Use (m3) Domestic Use (m3) Tlota Available Resources Gr. Wate
Live Hotel sanitary

Irrigation Loss. Total | Stock | Hotelg Universities| Houses| Loses Total Consumptip8prings| Sanitary] Dams | water Desalination Extraction

October 804,028 203,448/ 1,007,475 6,239| 260 10,838| 56,549| 22,166 96,052 1,103,527 0 0| 426,173 0 0 677,354
November 99,489| 40,715 140,204| 6,038| 252 10,488| 54,724| 21,451 92,953 233,157 0 0| 140,204 0 0 92,953
December Q 0 0| 6,239] 260 10,838| 56,549| 22,166 96,052 96,052 0 0 0 0 0 96,052
January 0 0 0| 6,239] 260 10,838| 56,549| 22,166 96,052 96,052 0 0 0 0 0 96,052
February 0 0 0| 5635 235 3,263| 51,076/ 18,063 78,272 78,272 0 0 0 0 0 78,272
March 3,863 1,268 5131 6,239] 260 10,838| 56,549| 22,166 96,052 101,183 0 0 5,131 0 0 96,052
April 658,651| 137,590/ 796,240/ 6,038| 252 10,488| 54,724| 21,451 92,953 889,193 0 0| 796,240 0 0 92,953
May 1,338,130 299,079] 1,637,209 6,239| 260 10,838| 56,549| 22,166 96,052 1,733,261 0 011,637,209 0 0 96,052
June 2,972,532 567,546| 3,540,078 6,038] 252 10,488| 54,724| 21,451 92,953 3,633,031 0 0| 258,078 0 0| 3,374,953
July 3,353,546 605,616] 3,959,162 6,239| 260 3,613| 56,549| 19,998 86,659 4,045,821 0 0 0 0 0| 4,045,821
August 2,910,056 571,301 3,481,357| 6,239| 260 3,613| 56,549| 19,998 86,659 3,568,016 0 0 0 0 0| 3,568,016
September 1,400,297, 330,662 1,730,959 6,038 252 3,496| 54,724| 19,353 83,863 1,814,822 0 0 0 0 0| 1,814,822
Total | 13,540,591 2,757,224] 16,297,815 73,458| 3,066 99,643| 665,814| 252,594| 1,094,575 17,392,390 0 0| 3,263,035 0 0] 14,129,355
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APPENDIX IIG

Summary of Water budget for Nicosia Main RegiorMonthly Bases, Year 2012
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Nicosia Agricultural Use (cubic meter) DomesticeUgcubic meter ) Total Available Resources Gridla
Main Live Hotel sanitary
Region Irrigation Loss. Total | Stock | Hotels| Universities Houses Loses Total Consumptip8prings| Sanitary Dams | water Desalination Extraction
October 3,367,759 731,759 4,099,518 79,833| 6,386 98,388| 1,701,116] 565,717 2,451,441 6,550,959 1,936| 664,020, 469,751 299 0| 6,070,539
November| 225,979 88,965 314,944| 77,258/ 6,180 95,214| 1,646,241 547,468 2,372,361 2,687,305 2,126| 550,800/ 150,469 248 0| 2,526,300
December 0 0 0| 79,833 6,386 98,388| 1,701,116 565,717 2,451,441 2,451,441 2,419| 474,300 0 214 0| 2,440,374
January 0 0 0| 79,833| 6,386 98,388| 1,701,116] 565,717 2,451,441 2,451,441 3,877| 474,300 0 214 0| 2,438,916
February 0 0 0| 72,108| 5,768 33,526| 1,487,678 479,724| 2,078,803 2,078,803 1,525| 428,400 0 193 0| 2,069,467
March 41,873 8,565 50,438| 79,833| 6,386 82,176/ 1,684,904 555,990, 2,409,289 2,459,727/ 1,137| 569,160, 17,366 257 0| 2,432,533
April 3,142,697| 600,884 3,743,580 77,258| 6,180 79,525/ 1,630,552 538,054| 2,331,569 6,075,149 1,078| 642,600/ 801,954 290 0| 5,263,665
May 5,394,170 1,104,850 6,499,020 79,833| 6,386 82,176/ 1,684,904 555,990| 2,409,289 8,908,309 2,044| 758,880 1,690,165 342 0| 7,207,324
June 9,564,6181,808,356 11,372,974 77,258| 6,180 79,525| 1,630,552 538,054 2,331,569 13,704,543 1,059| 826,200 505,684 373 0] 13,189,265
July 11,209,780 2,046,467 13,256,247 79,833| 6,386 37,118| 1,647,071 531,123| 2,301,532 15,557,779 1,313] 948,600, 261,008 428 0| 15,286,596
August 10,011,9891,913,217 11,925,206 79,833| 6,386 37,118| 1,647,071 531,123| 2,301,532 14,226,738 1,270| 948,600 132,278 428 0| 14,084,328
September 6,013,115 1,248,877 7,261,992 77,258| 6,180 35,921| 1,593,940 513,990| 2,227,289 9,489,281 941| 734,400 0 331 0| 9,479,847
Total | 48,971,981 9,551,938 58,523,919 939,974 75,190 857,465| 19,756,261 6,488,667 28,117,556 86,641,475 20,725| 8,020,260 4,028,675 3,617 0| 82,489,154




APPENDIX I ITH

Water Budget of Famagusta Region A on Monthly Bagear 2012

Famagusta

A Agricultural Use (m3) Domestic Use (m3) Total dhable Resources Gr. Wat
Live Hotel sanitary

Irrigation | Loss. Total | Stock | Hotels| Universities Houses Loses Total Consumptip8prings| Sanitary| Dams| water Desalination Extraction
October 64,099 15,588 79,686/ 8,262| 9,616 40,777| 310,959, 110,884| 480,499 560,185 0| 65,100 0 2,083 240,250 317,852
November 33,406 6,668 40,073 7,995| 9,306 39,462 300,928/ 107,307 464,999 505,072 0| 54,000 0 1,728 232,500 270,844
December 0 0 0| 8,262| 9,616 40,777| 310,959, 110,884| 480,499 480,499 0| 46,500 0 1,488 240,250 238,761
January 0 0 0| 8,262 9,616 40,777| 310,959, 110,884 480,499 480,499 0| 46,500 0 1,488 240,250 238,761
February 0 0 0| 7,462| 8,686 12,277| 280,866] 92,787 402,079 402,079 0| 42,000 0 1,344 217,000f 183,735
March 35,868 6,897 42,764| 8,262 9,616 40,777| 310,959, 110,884 480,499 523,263 0| 55,800 0 1,786 240,250| 281,227
April 69,741| 14,206 83,946/ 7,995| 9,306 39,462 300,928/ 107,307 464,999 548,945 0| 63,000 0 2,016 232,500 314,429
May 159,986/ 31,183| 191,168 8,262| 9,616 40,777| 310,959, 110,884 480,499 671,667 0| 74,400 0 2,381 240,250 429,036
June 473,779 86,383| 560,162 7,995 9,306 39,462 300,928 107,307 464,999 1,025,161 0| 81,000 0 2,592 232,500 790,069
July 547,987 98,712| 646,699 8,262| 9,616 13,592| 310,959| 102,729 445,159 1,091,858 0| 93,000 0 2,976 240,250 848,632
August 442,473 81,889| 524,361| 8,262| 9,616 13,592| 310,959| 102,729 445,159 969,520 0| 93,000 0 2,976 240,250| 726,294
September 120,762 26,791| 147,553| 7,995| 9,306 13,154| 300,928/ 99,415| 430,799 578,352 0| 72,000 0 2,304 232,500 343,548
Total | 1,948,098 368,314| 2,316,412 97,278| 113,223 374,885| 3,661,294 1,274,004 5,520,684 7,837,096 0| 786,300 0 25,162 2,828,750 4,983,184
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Water Budget of Famagusta Region B on Monthly Bagear 2012

APPENDIX Ili

Famagusta

B Agricultural Use (m3) Domestic Use (m3) Total aable Resources Gr. Wat
Live Hotel sanitary

Irrigation| Loss. Total | Stock | Hotels Universities| Houses| Loses Totall ConsumptipBprings| Sanitary| Dams| water Desalination Extraction
October 152,770 64,781| 217,551| 8,467 0 0| 44,341| 15,842 68,651 286,202 0 0 0 0 0| 286,202
November 79,834 34,215| 114,049 8,194 0 0| 42,911| 15,331| 66,436 180,485 0 0 0 0 0| 180,485
December 0 0 0| 8,467 0 0| 44,341| 15,842 68,651 68,651 0 0 0 0 0 68,651
January 0 0 0| 8,467 0 0| 44,341| 15,842 68,651 68,651 0 0 0 0 0 68,651
February 0 0 0| 7,648 0 0| 40,050/ 14,309| 62,007 62,007 0 0 0 0 0 62,007
March 85 37 121| 8,467 0 0| 44,341| 15,842 68,651 68,772 0 0 0 0 0 68,772
April 1,783 421| 2,203| 8,194 0 0| 42,911| 15,331| 66,436 68,639 0 0 0 0 0 68,639
May 13,059 2,510 15,569| 8,467 0 0| 44,341| 15,842 68,651 84,220 0 0 0 0 0 84,220
June 35,269 6,361 41,630 8,194 0 0| 42,911| 15,331| 66,436 108,066 0 0 0 0 0| 108,066
July 71,197 20,235/ 91,432| 8,467 0 0| 44,341| 15,842 68,651 160,083 0 0 0 0 0| 160,083
August 144,069 53,640| 197,709 8,467 0 0| 44,341| 15,842 68,651 266,360 0 0 0 0 0| 266,360
September 166,106| 68,929| 235,035/ 8,194 0 0| 42,911| 15,331| 66,436 301,471 0 0 0 0 0| 301,471
Total | 664,171| 251,128| 915,299| 99,692 0 0| 522,082| 186,532| 808,306 1,723,605 0 0 0 0 0| 1,723,605
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APPENDIX |13

Water Budget of Akdogan Region on Monthly Basesary2012

Akdogan Agricultural Use (m3) Domestic Use (m3) talo Available Resources Gr. Wat
Live Hotel sanitary

Irrigation | Loss. Total | Stock | Hotels Universities| Houses| Loses Total Consumptip8prings| Sanitary| Dams| water Desalination Extraction

October 234,659 91,950/ 326,609, 30,610 0 0| 45,300] 22,773 98,683 425,292 0 0 0 0 0| 425,292
November| 93,228| 35,571| 128,799| 29,622 0 0| 43,839, 22,038 95,500 224,299 0 0 0 0 0| 224,299
December d 0 0| 30,610 0 0| 45,300, 22,773 98,683 98,683 0 0 0 0 0 98,683
January 0 0 0| 30,610 0 0| 45,300] 22,773 98,683 98,683 0 0 0 0 0 98,683
February 0 0 0| 27,647 0 0| 40,916/ 20,569 89,133 89,133 0 0 0 0 0 89,133
March 22,556 4,809 27,364| 30,610 0 0| 45,300] 22,773 98,683 126,047 0 0 0 0 0| 126,047
April 201,592| 76,798| 278,389| 29,622 0 0| 43,839 22,038 95,500 373,889 0 0 0 0 0| 373,889
May 427,227 164,978 592,205/ 30,610 0 0| 45,300] 22,773 98,683 690,888 0 0 0 0 0| 690,888
June 321,655 84,536| 406,191 29,622 0 0| 43,839 22,038 95,500 501,691 0 0 0 0 0| 501,691
July 326,722 80,643| 407,365/ 30,610 0 0| 45,300, 22,773 98,683 506,048 0 0 0 0 0| 506,048
August 353,900 105,658 459,558| 30,610 0 0| 45,300] 22,773 98,683 558,241 0 0 0 0 0| 558,241
September 293,884| 108,987| 402,871 29,622 0 0| 43,839, 22,038 95,500 498,371 0 0 0 0 0| 498,371
Total | 2,275,422| 753,929| 3,029,351 360,405 0 0 | 533,375| 268,134| 1,161,914 4,191,265 0 0 0 0 0] 4,191,265
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APPENDIX K

Water Budget of Yeni Eronkoy Region on Monthly Baséear 2012

er

Y. Eronkoy Agricultural Use (m3) Domestic Use (m3) Total Available Resources Gr. Wat
Live Hotel sanitary

Irrigation | Loss. Total | Stock | Hotels| Universities Houses| Loses Total Consumptip8prings| Sanitary| Dams| water Desalination Extraction

October 20,940 7,275 28,215| 18,372| 2,052 0| 69,546/ 26,991| 116,961 145,176 0 0 0 174 9,300| 135,702
November 2,171 930 3,101 17,780| 1,986 0| 67,302| 26,120 113,188 116,289 0 0 0 144 9,000{ 107,145
December d 0 0| 18,372 2,052 0| 69,546/ 26,991| 116,961 116,961 0 0 0 124 9,300 107,537
January 0 0 0| 18,372| 2,052 0| 69,546/ 26,991| 116,961 116,961 0 0 0 124 9,300 107,537
February 0 0 0| 16,594| 1,854 0| 62,815 24,379| 105,642 105,642 0 0 0 112 8,400 97,130
March 476 204 680| 18,372| 2,052 0| 69,546/ 26,991| 116,961 117,641 0 0 0 149 9,300| 108,192
April 131,003| 54,901 185,903 17,780| 1,986 0| 67,302| 26,120] 113,188 299,091 0 0 0 168 9,000{ 289,923
May 320,702 121,410] 442,112| 18,372| 2,052 0| 69,546/ 26,991| 116,961 559,073 0 0 0 198 9,300/ 549,575
June 227,87% 43,919| 271,794, 17,780 1,986 0| 67,302] 26,120 113,188 384,982 0 0 0 216 9,000f 375,766
July 241,582 43,054| 284,636| 18,372| 2,052 0| 69,546/ 26,991| 116,961 401,597 0 0 0 248 9,300| 392,049
August 179,413 34,827| 214,240 18,372 2,052 0| 69,546/ 26,991| 116,961 331,201 0 0 0 248 9,300/ 321,653
September 88,417 20,601| 109,018/ 17,780 1,986 0| 67,302| 26,120] 113,188 222,206 0 0 0 192 9,000{ 213,014
Total | 1,212,579 327,121| 1,539,699 216,319| 24,163 0| 818,844| 317,798| 1,377,124 2,916,823 0 0 0 2,097 109,500 2,805,226
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APPENDIX 1L

Water Budget of Mehmetcik Region on Monthly Basésar 2012

Mehmetcik Agricultural Use (m3) Domestic Use (m3) Total Aadie Resources Gr. Wat¢
Live Hotel sanitary

Irrigation | Loss. Total | Stock | Hotels| Universities Houses| Loses Totall Consumptip8Bprings| Sanitary] Dams | water Desalination Extraction

October 2,679 760| 3,439 9,912| 17,422 0| 34,524| 18,557| 80,416 83,855 157 0| 3,439 3,381 62,000 14,878
November 1,247 273| 1,520 9,592| 16,860 0| 33,410/ 17,959| 77,822 79,342 560 0 1,520 2,804 60,000 14,458
December 0 0 0| 9912| 17,422 0| 34,524| 18,557| 80,416 80,416 277 0 0 2,415 62,000 15,724
January Q 0 0| 9,912| 17,422 0| 34,524| 18,557| 80,416 80,416| 3,352 0 0 2,415 62,000 12,649
February 0 0 0| 8,953| 15,736 0| 31,183| 16,762| 72,633 72,633 849 0 0 2,181 56,000 13,603
March 1536 369| 1,904 9,912| 17,422 0| 34,524| 18,557| 80,416 82,320 418 0 1,904 2,898 62,000 15,100
April 4943| 1,597| 6,539| 9,592| 16,860 0| 33,410/ 17,959| 77,822 84,361 203 0 6,539 3,272 60,000 14,347
May 36,137 7,554| 43,691 9,912| 17,422 0| 34,524| 18,557| 80,416 124,107 249 0| 43,691 3,864 62,000 14,303
June 118,72721,164| 139,891 9,592| 16,860 0| 33,410/ 17,959| 77,822 217,713 218 0] 139,891 4,207 60,000 13,397
July 135,285 23,928| 159,213| 9,912| 17,422 0| 34,524 18,557| 80,416 239,629 220 0] 159,213 4,830 62,000 18,196
August 111,888 20,108| 131,996] 9,912| 17,422 0| 34,524| 18,557| 80,416 212,412 179 0] 131,996 4,830 62,000 13,407
September 27,004 5,246| 32,250/ 9,592| 16,860 0| 33,410/ 17,959| 77,822 110,072 98 0] 32,250 3,739 60,000 13,985
Total | 439,445| 80,998| 520,443| 116,705| 205,130 0 | 406,494| 218,499| 946,828 1,467,271 6,780 0| 520,443 40,836 730,000 174,042
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APPENDIX |IM

Water Budget of Yeni Iskele Region on Monthly Basésar 2012

er

Y. Iskele Agricultural Use (m3) Domestic Use (m3) Total Available Resources Gr. Wat
Live Hotel sanitary

Irrigation| Loss. Total | Stock | Hotels| Universities Houses| Loses Total Consumptip8prings| Sanitary| Dams | water Desalination Extraction

October 34,087 7,666| 41,753| 14,433| 4,948 0| 77,977| 29,207 126,565 168,318 2,994 0 0 877 15,500 148,947
November| 16,630/ 3,284| 19,914| 13,968| 4,788 0| 75,461| 28,265| 122,482 142,396| 5,748 0| 4,011 727 15,000 116,911
December d 0 0| 14,433| 4,948 0| 77,977\ 29,207| 126,565 126,565/ 5,393 0 0 626 15,500| 105,046
January 0 0 0| 14,433| 4,948 0| 77,977| 29,207| 126,565 126,565| 10,727 0 0 626 15,500 99,712
February 0 0 0| 13,037| 4,469 0| 70,431| 26,381| 114,317 114,317| 3,894 0 0 566 14,000 95,857
March 17,1720 3,101| 20,273| 14,433| 4,948 0| 77,977| 29,207| 126,565 146,838 2,918 0] 20,228 751 15,500 107,441
April 38,429| 8,458| 46,886/ 13,968| 4,788 0| 75,461| 28,265 122,482 169,368, 2,256 0| 46,848 848 15,000 104,416
May 44,704 11,272| 55,976| 14,433| 4,948 0| 77,977| 29,207| 126,565 182,541| 4,751 0 0 1,002 15,500/ 161,288
June 116,197 21,736| 137,933| 13,968 4,788 0| 75,461| 28,265| 122,482 260,415 2,421 0 0 1,091 15,000/ 241,903
July 123,602 21,812| 145,414 14,433| 4,948 0| 77,977| 29,207| 126,565 271,979 2,324 0 0 1,252 15,500| 252,903
August 133,578 24,022| 157,600] 14,433| 4,948 0| 77,977| 29,207| 126,565 284,165| 2,220 0 0 1,252 15,500/ 265,193
September 80,487| 15,784| 96,271| 13,968 4,788 0| 75,461| 28,265 122,482 218,753| 1,535 0 0 970 15,000] 201,248
Total| 604,886| 117,134| 722,020| 169,942| 58,254 0]918,113| 343,893| 1,490,201 2,212,221 47,181 0| 71,087 10,588 182,500| 1,900,866
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Water Budget of Gonendere Region on Monthly Baseay 2012

APPENDIX [IN

Gonendere  Agricultural Use (m3) Domestic Use (m3) Total Awhile Resources Gr. Wat¢
Live Hotel sanitary

Irrigation | Loss. Total | Stock | Hotelg Universities| Houses| Loses Totall ConsumptipBprings| Sanitary] Dams | water Desalination Extraction

October 15,563 6,670| 22,233| 8,171 0 0| 36,297| 13,341| 57,809 80,042 903 0| 22,233 0 0 56,906
November 7,707 3,303| 11,010; 7,908 0 0| 35,126/ 12,910| 55,944 66,954 1,696 0| 11,010 0 0 54,248
December Q 0 0| 8,171 0 0| 36,297| 13,341| 57,809 57,809| 1,354 0 0 0 0 56,455
January 0 0 0| 8,171 0 0| 36,297 13,341| 57,809 57,809| 2,989 0 0 0 0 54,820
February 0 0 0| 7,381 0 0| 32,784| 12,050| 52,215 52,215/ 1,072 0 0 0 0 51,143
March 0 0 0| 8,171 0 0| 36,297 13,341| 57,809 57,809 805 0 0 0 0 57,004
April 234 100 334| 7,908 0 0| 35,126/ 12,910| 55,944 56,278 703 0 334 0 0 55,241
May 8,350/ 1,709| 10,059, 8,171 0 0| 36,297 13,341| 57,809 67,868 1,479 0| 10,059 0 0 56,330
June 31,906 5,789| 37,695/ 7,908 0 0| 35,126 12,910 55,944 93,639 830 0| 37,695 0 0 55,114
July 37,472 7,368| 44,840| 8,171 0 0| 36,297| 13,341| 57,809 102,649 894 0| 44,840 0 0 56,915
August 39,378 9,893| 49,271| 8,171 0 0| 36,297| 13,341| 57,809 107,080 888 0| 49,271 0 0 56,921
September 27,13 9,007| 36,139 7,908 0 0| 35,126/ 12,910| 55,944 92,083 592 0| 36,139 0 0 55,352
Total | 167,742| 43,839| 211,581| 96,212 0 0| 427,368| 157,074| 680,654 892,235| 14,205 0]211,581 0 0| 666,449
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APPENDIX 1O

Water Budget of Gecitkale Region on Monthly Badé=sar 2012

er

Gegitkale Agricultural Use (m3) Domestic Use (m3) Total Available Resources Gr. Wat
Live Hotel sanitary

Irrigation | Loss. Total | Stock | Hotelg Universities| Houses| Loses Totall ConsumptipBprings| Sanitary| Dams| water Desalination Extraction

October 26,829 8,366| 35,195/ 11,128 0 0| 12,650, 7,134 30,912 66,107| 2,322 0 0 0 0 63,785
November| 12,603| 3,489| 16,092 10,769 0 0| 12,242| 6,903| 29,915 46,007 4,933 0 0 0 0 41,074
December d 0 0| 11,128 0 0| 12,650, 7,134| 30,912 30,912 3,308 0 0 0 0 27,604
January 0 0 0| 11,128 0 0| 12,650, 7,134 30,912 30,912| 7,683 0 0 0 0 23,229
February 0 0 0| 10,051 0 0| 11,426/ 6,443| 27,921 27,921 2,862 0 0 0 0 25,059
March 8,461 1,507| 9,968| 11,128 0 0| 12,650, 7,134 30,912 40,880, 3,371 0 0 0 0 37,509
April 26,599| 7,368| 33,966/ 10,769 0 0| 12,242| 6,903| 29,915 63,881 1,174 0 0 0 0 62,707
May 46,918 14,479 61,397| 11,128 0 0| 12,650, 7,134 30,912 92,309| 2,219 0 0 0 0 90,090
June 74,473 14,527| 89,000/ 10,769 0 0| 12,242| 6,903 29,915 118,915 771 0 0 0 0| 118,144
July 75,552 13,891| 89,443| 11,128 0 0| 12,650, 7,134| 30,912 120,355 731 0 0 0 0| 119,624
August 61,053 13,597| 74,649| 11,128 0 0| 12,650/ 7,134 30,912 105,561 547 0 0 0 0| 105,014
September 44,236| 12,140/ 56,376| 10,769 0 0| 12,242| 6,903| 29,915 86,291 310 0 0 0 0 85,981
Total | 376,723| 89,363| 466,086| 131,028 0 0 | 148,945| 83,992| 363,964 830,050/ 30,231 0 0 0 0| 799,819
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APPENDIX [IP

Summary Water Budget for Famagusta Main Region onthly Bases, Year 2012

118

Famagusta Agricultural Use (m3) Domestic Use (m3) Total Aadie Resources Gr. Wate
Main Live Hotel sanitary
Region Irrigation Loss. Total Stock Hotels| Universities Houses Loses Total Consumptip8prings| Sanitary| Dams | water Desalination Extraction
October 551,626 203,056| 754,681 109,356| 34,038 40,777 631,594| 244,730, 1,060,495 1,815,176 6,376/ 65,100| 25,672 6,515 327,050, 1,449,563
November| 246,826 87,733] 334,558 105,829 32,940 39,462| 611,220 236,835 1,026,286 1,360,844 12,937| 54,000/ 16,541 5,403 316,500; 1,009,463
December Q 0 0| 109,356, 34,038 40,777| 631,594| 244,730] 1,060,495 1,060,495 10,332| 46,500 0 4,653 327,050 718,460
January 0 0 0| 109,356 34,038 40,777 631,594 244,730, 1,060,495 1,060,495 24,751 46,500 0 4,653 327,050 704,041
February 0 0 0 98,773| 30,744 12,277| 570,472 213,680 925,947 925,947, 8,677 42,000 0 4,203 295,400 617,667
March 86,152 16,922 103,074 109,356 34,038 40,777 631,594| 244,730, 1,060,495 1,163,569 7,512| 55,800| 22,132 5,584 327,050, 801,291
April 474,321 163,846 638,166 105,829| 32,940 39,462| 611,220 236,835 1,026,286 1,664,452 4,336/ 63,000f 53,721 6,304 316,500] 1,283,591
May 1,057,083 355,095| 1,412,177, 109,356] 34,038 40,777 631,594| 244,730] 1,060,495 2,472,672 8,698| 74,400| 53,750 7,445 327,050, 2,075,729
June 1,399,881 284,415| 1,684,296 105,829| 32,940 39,462| 611,220, 236,835/ 1,026,286 2,710,582 4,240| 81,000 177,586 8,106 316,500, 2,204,150
July 1,559,399 309,643 1,869,042 109,356, 34,038 13,592| 631,594| 236,574| 1,025,155 2,894,197 4,169| 93,000| 204,053 9,306 327,050] 2,354,449
August 1,465,751 343,633| 1,809,384 109,356| 34,038 13,592| 631,594| 236,574| 1,025,155 2,834,539 3,834| 93,000| 181,267 9,306 327,050, 2,313,082
September 848,028 267,485| 1,115,513 105,829 32,940 13,154| 611,220 228,943] 992,086 2,107,599 2,535| 72,000/ 68,389 7,205 316,500] 1,712,970
Total | 7,689,065 2,031,826 9,720,891 1,287,581 400,770 374,885| 7,436,515 2,849,925 12,349,677 22,070,568 98,397| 786,300| 803,111 78,683| 3,850,750 17,244,457




APPENDIX 11Q

Water Budget of Kyrenia East Region on Monthly Baséear 2012

er

Kyrenia Agricultural Use (m3) Domestic Use (m3) otdl Available Resources Gr. Wat
Live Hotel sanitary

East Irrigation|  Loss. Total | Stock | Hotels| Universities Houses Loses Total Consumptip8prings| Sanitary] Dams | water Desalination Extraction
October 20,054 6,032 26,086| 6,688| 49,172 24,372| 263,080 102,994| 446,307 472,393 1,576| 65,100] 24,763 9,272 151,900 284,882
November 2,048 878 2,925| 6,473| 47,586 23,586 254,594| 99,672| 431,910 434,835 3,567| 54,000 0 7,691 147,000] 276,577
December d 0 0| 6,688| 49,172 24,372 263,080 102,994| 446,307 446,307 298| 46,500 0 6,623 151,900] 287,486
January 0 0 0| 6,688 49,172 24,372| 263,080 102,994| 446,307 446,307 622| 46,500 0 6,623 151,900] 287,162
February 0 0 0| 6,041 44,414 7,345| 237,621] 88,626/ 384,046 384,046 167| 42,000 0 5,982 137,200] 240,697
March 111 20 131| 6,688| 49,172 24,372| 263,080 102,994| 446,307 446,438 207 | 55,800 0 7,948 151,900 286,383
April 4,649| 1,725 6,374| 6,473| 47,586 23,586 254,594/ 99,672| 431,910 438,284| 1,072| 63,000f 5,328 8,973 147,000 275,911
May 88,788 18,557| 107,345 6,688| 49,172 24,372| 263,080 102,994| 446,307 553,652| 1,993| 74,400| 105,352 10,597 151,900] 283,810
June 351,670 65,274| 416,944) 6,473| 47,586 23,586| 254,594/ 99,672| 431,910 848,854/ 1,191| 81,000| 415,753 11,537 147,000] 273,373
July 394,521 71,689| 466,210, 6,688| 49,172 8,132| 263,080 98,122| 425,194 891,404| 1,365| 93,000{ 49,285 13,246 151,900, 675,608
August 306,653 56,700 363,355/ 6,688| 49,172 8,132| 263,080 98,122 425,194 788,549 1,325/ 93,000 0 13,246 151,900] 622,078
September 93,983| 19,871| 113,854| 6,473| 47,586 7,869 254,594| 94,957| 411,478 525,332 867| 72,000 0 10,255 147,000] 367,210

Total | 1,262,478 240,746| 1,503,224} 78,751| 578,963 224,097| 3,097,559 1,193,811 5,173,180 6,676,404 14,250| 786,300| 600,481 111,993 1,788,500 4,161,180
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APPENDIX IR

Water Budget of Kyrenia West Region on Monthly Baséear 2012

er

Kyrenia Agricultural Use (m3) Domestic Use (m3) otdl Available Resources Gr. Wat
Live Hotel sanitary

West Irrigation| Loss. Total | Stock | Hotels| Universities Houses Loses Total Consumptip®prings| Sanitary Dams| water Desalination Extraction
October 38,651 7,637 46,288 2,046| 28,551 0| 170,232 60,249| 261,078 307,366, 15,094 0 0 2,673 15,500 274,599
November 638 274 911| 1,980| 27,630 0| 164,741 58,305 252,656 253,567 911 0 0 2,218 15,000 234,938
December 0 0 0| 2,046| 28,551 0| 170,232 60,249| 261,078 261,078 0 0 0 1,910 15,500| 243,668
January Q 0 0| 2,046| 28,551 0| 170,232| 60,249| 261,078 261,078 0 0 0 1,910 15,500/ 245,168
February 0 0 0| 1,848 25,788 0| 153,758 54,418| 235,812 235,812 0 0 0 1,725 14,000 218,587
March 0 0 0| 2,046| 28,551 0| 170,232| 60,249| 261,078 261,078 0 0 0 2,292 15,500 243,786
April 2,176 629 2,805| 1,980| 27,630 0| 164,741 58,305 252,656 255,461 2,805 0 0 2,587 15,000 234,569
May 151,345 27,776| 179,121] 2,046| 28,551 0| 170,232| 60,249| 261,078 440,199 28,436 0 0 3,055 15,500, 393,708
June 722,452 128,254| 850,706 1,980 27,630 0| 164,741 58,305 252,656 1,103,362 16,763 0 0 3,326 15,000| 1,067,773
July 816,190 144,156/ 960,346| 2,046| 28,551 0| 170,232 60,249| 261,078 1,221,424 18,269 0 0 3,819 15,500| 1,183,836
August 643,487 114,447 757,934| 2,046| 28,551 0| 170,232| 60,249| 261,078 1,019,012 16,877 0 0 3,819 15,500, 983,316
September 137,178 25,533| 162,711 1,980 27,630 0| 164,741 58,305 252,656 415,367 9,587 0 0 2,957 15,000{ 402,823

Total | 2,512,116/ 448,706| 2,960,822 24,086| 336,165 0 | 2,004,349 709,380| 3,073,980 6,034,802 108,742 0 0 32,291 182,500 5,726,769
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APPENDIX IS

Water Budget of Bogaz Region on Monthly Bases, Y2€dr2

Bogaz Agricultural Use (m3) Domestic Use (m3) Tota Available Resources Gr. Watg¢
Live Hotel sanitary

Irrigation | Loss. Total | Stock | Hotelg Universities| Houses| Loses Total Consumptip8prings| Sanitary] Dams | water Desalination Extraction

October 0 0 0| 10,964 0 0| 64,052| 22,505 97,521 97,521 184 0 0 0 0 97,337
November 0 0 0| 10,610 0 0| 61,986 21,779 94,375 94,375 298 0 0 0 0 94,077
December Q 0 0| 10,964 0 0| 64,052| 22,505 97,521 97,521 211 0 0 0 0 97,310
January Q 0 0| 10,964 0 0| 64,052| 22,505 97,521 97,521 413 0 0 0 0 97,108
February 0 0 0 9,903 0 0| 57,854| 20,327 88,084 88,084 164 0 0 0 0 87,920
March 0 0 0| 10,964 0 0| 64,052| 22,505 97,521 97,521 75 0 0 0 0 97,446
April 0 0 0| 10,610 0 0| 61,986 21,779 94,375 94,375 26 0 0 0 0 94,349
May 18,793 3,316| 22,109, 10,964 0 0| 64,052| 22,505 97,521 119,630 201 0| 21,908 0 0 97,521
June 98,050 17,303| 115,353] 10,610 0 0| 61,986 21,779 94,375 209,728 108 0| 115,245 0 0 94,375
July 112,099 19,783| 131,881| 10,964 0 0| 64,052| 22,505 97,521 229,402 135 0 0 0 0| 229,267
August 89,590 15,810| 105,400; 10,964 0 0| 64,052| 22,505 97,521 202,921 131 0 0 0 0| 202,790
September 22,155/ 3,910| 26,065/ 10,610 0 0| 61,986 21,779 94,375 120,440 87 0 0 0 0| 120,353
Total | 340,687| 60,122| 400,808| 129,091 0 0| 754,165| 264,977| 1,148,233 1,549,041 2,033 0] 137,153 0 0| 1,409,855
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APPENDIX T

Water Budget of Camlibel Region on Monthly Basesaiy2012

er

Camlibel Agricultural Use (m3) Domestic Use (m3) otdl Available Resources Gr. Wat
Live Hotel sanitary

Irrigation | Loss. Total | Stock | Hotels Universities| Houses| Loses Totall Consumptip®prings| Sanitary Dams | water Desalination Extraction

October 37,832 10,674| 48,506| 13,629 0 0| 18,978 9,782 42,388 90,894| 9,018 0 47,958 0 0 33,918
November 2,037 873 2,910 13,189 0 0| 18,365 9,466| 41,021 43,931 14,477 0 2,027 0 0 27,427
December Q 0 0| 13,629 0 0| 18,978 9,782| 42,388 42,388| 37,762 0 0 0 0 4,626
January 0 0 0| 13,629 0 0| 18,978 9,782 42,388 42,388| 15,112 0 0 0 0 27,276
February 0 0 0| 12,310 0 0| 17,141 8,835| 38,286 38,286 8,906 0 0 0 0 29,380
March 0 0 0| 13,629 0 0| 18,978 9,782 42,388 42,388| 7,966 0 0 0 0 34,422
April 20,605, 6,488 27,093| 13,189 0 0| 18,365 9,466/ 41,021 68,114| 14,941 0 26,079 0 0 27,094
May 163,360 36,515/ 199,875/ 13,629 0 0| 18,978 9,782 42,388 242,263 9,837 0| 199,361 0 0 33,065
June 400,236 74,951| 475,187 13,189 0 0| 18,365 9,466 41,021 516,208 10,594 0| 474,696 0 0 30,918
July 439,133 78,467 517,600/ 13,629 0 0| 18,978 9,782| 42,388 559,988/ 10,809 0| 517,156 0 0 32,023
August 240,889 48,865| 289,754 13,629 0 0| 18,978 9,782 42,388 332,142 6,837 0| 289,507 0 0 35,798
September 99,275| 25,556| 124,831 13,189 0 0| 18,365 9,466| 41,021 165,852 10,144 0 0 0 0| 155,708
Total | 1,403,367 282,390| 1,685,756 160,467 0 0 | 223,445| 115,173 499,085 2,184,841] 156,403 0| 1,556,784 0 0| 471,654
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Kyrenia Agricultural Use (m3) Domestic Use (m3) tdlo Available Resources Gr. Wate
Main Live Hotel sanitary
Region Irrigation Loss. Total | Stock | Hotels| Universities Houses Loses Total Consumptip®prings| Sanitary Dams | water Desalination Extraction
October 96,536 24,344| 120,880| 33,327| 77,723 24,372| 516,343] 195,529] 847,294 968,174 25,872| 65,100 72,721 11,945 167,400 690,736
November 4,722 2,024 6,746| 32,252| 75,216 23,586/ 499,686| 189,222| 819,962 826,708 19,253| 54,000 2,027 9,909 162,000 633,019
December ( 0 0| 33,327 77,723 24,372| 516,343] 195,529 847,294 847,294| 38,271 46,500 0 8,533 167,400, 633,090
January 0 0 0| 33,327 77,723 24,372| 516,343] 195,529] 847,294 847,294| 16,147| 46,500 0 8,533 167,400f 656,714
February 0 0 0| 30,102 70,202 7,345 466,374 172,207| 746,228 746,228 9,237| 42,000 0 7,707 151,200] 576,584
March 111 20 131| 33,327| 77,723 24,372| 516,343] 195,529| 847,294 847,425 8,248| 55,800 0 10,240 167,400 662,037
April 27,430 8,842 36,272| 32,252| 75,216 23,586| 499,686/ 189,222| 819,962 856,234/ 18,844 63,000 31,407 11,560 162,000 631,923
May 422,286/ 86,164| 508,450, 33,327| 77,723 24,372| 516,343] 195,529| 847,294 1,355,744 40,467| 74,400 326,621 13,652 167,400 808,104
June 1,572,408 285,782| 1,858,190 32,252| 75,216 23,586| 499,686| 189,222| 819,962 2,678,152 28,656/ 81,000| 1,005,694 14,863 162,000 1,466,439
July 1,761,942 314,095| 2,076,037 33,327| 77,723 8,132| 516,343| 190,657 826,181 2,902,218 30,578| 93,000/ 566,441 17,065 167,400, 2,120,734
August 1,280,621 235,822| 1,516,443 33,327| 77,723 8,132| 516,343| 190,657 826,181 2,342,624 25,170/ 93,000 289,507 17,065 167,400 1,843,982
September 352,591| 74,870, 427,461| 32,252| 75,216 7,869| 499,686 184,507| 799,530 1,226,991 20,685| 72,000 0 13,212 162,000, 1,046,094
Total | 5,518,647 1,031,963 6,550,610 392,395| 915,128 224,097| 6,079,517| 2,283,341 9,894,478 16,445,088 281,428| 786,300| 2,294,418 144,284| 1,971,000 11,769,458
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APPENDIX 1

Evaluation of Agricultural Economy Y ear 2011 and 2012

2011 2012
Cultivated Av. Wat_er Tot. Wat_er Incomes Totd Incomes | Cultivated | Av. Wat_er Tot. Wat_er Incomes Tot. Incomes Incomes
S/NO CROPS Area (Donum) cor;wmptlon consun;ptl on | (USD)/ Incomes (USI?)/ Area cor;sumptl on consurr;pﬂon (USD)/Donum (USD) (US[3))/

m°/Donum (m°) Donum (USD) (m?) (Donum) | (m°)/Donum (m®) (m?)
1 Beans(Dry) 1561 416.58 650284.71 90.79 141719.57 0.22 1671 414.58 692765.8571 287.16 479841.18 0.69
2 Potato(Atm) 4710 663.27 3123982.14 | 1610.69 7586353.66 2.43 3940 664.30 2617338.571 1454.24 5729723.66 2.19
3 Onion(Dry) 1212 538.26 652372.57 1418.58 1719317.48 2.64 1225 540.61 662250.5714 1139.11 1395410.13 211
4 | Vegetable(Gr) 2406 337.83 812812.86 667.01 1604826.86 1.97 2598 337.84 877703.7143 755.92 1963867.63 2.24
5 Tomato 1505 790.53 1189749.41 | 4134.15 | 6221899.65 5.23 1475 785.30 1158322.941 2770.74 4086842.95 3.53
6 Cucumber 375 559.15 209683.06 5981.56 | 2243083.30 10.70 356 555.05 197599.2941 1118.59 398216.45 2.02
7 Paper 246 771.69 189835.06 3942.79 969926.11 5.11 235 769.97 180942 4309.42 1012713.47 5.60
8 Squash 150 463.53 69529.41 2362.35 354352.58 5.10 256 463.53 118663.5294 2377.00 608512.41 5.13
9 Peas 175 494.29 86500.00 2088.18 365431.12 4.22 349 480.83 167810 701.38 244782.47 1.46
10 Artichoke 2399 427.02 1024431.18 | 2017.95 | 4841056.78 4.73 2429 419.01 1017773.529 2478.35 6019916.54 5.91
11 Strawberry 91 708.07 64434.71 3490.43 317629.07 4.93 107 706.01 75543.26471 4554.81 487364.74 6.45
12 Potato(Spr) 2088 403.97 843484.29 4223.50 | 8818668.57 10.46 3322 402.61 1337454.286 1996.14 6631172.83 4.96
13 Eggplant 388 768.86 298316.94 3422.77 1328036.40 4.45 440 762.94 335694.3529 4369.12 1922412.53 5.73
14 Melon 2068 497.89 1029632.35 1862.89 | 3852452.84 3.74 2098 495,71 1039996.471 1331.92 2794373.73 2.69
15 Beans(Gr) 1487 580.39 863034.29 2654.61 | 394741151 4,57 1608 578.03 929480 2510.81 4037385.69 4.34
16 Carrot 231 596.58 137808.86 1639.35 378689.61 2.75 549 605.26 332288.2857 1771.89 972766.20 2.93
17 Cabbage 556 441.43 245435.88 2586.57 1438131.03 5.86 607 393.94 239123.0588 2516.39 1527446.87 6.39
18 Fruits 6352 1126.78 7157310.59 719.60 4570906.14 0.64 6393 1130.31 7226097.647 585.26 3741544.03 0.52
19 Grapes 686 530.54 363950.59 4645.58 | 3186869.44 8.76 24145 530.32 12804648 182.77 4412980.29 0.34
20 Citrus 40935 1025.59 41982430.41 | 2235.62 | 91515148.51 2.18 40073 1025.42 41091552.76 1633.46 65457494.44 1.59
21 Alfalfa 2086 839.46 1751120.71 609.88 1272208.91 0.73 2016 839.47 1692379.286 579.19 1167651.05 0.69

Total 71,707 62,746,140.02 | 52,404.84 | 146,674,119.2 95,892 74,795,427.42 115,092,419.3

*

Beans(dry) - Dry Bean
Potato(atm) -  Potato Autum
Potato (spr) -  Potato Spring
Vegetable(Gr) - Green Vegetable
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>
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*
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*
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Long Term Average Annual Precipitationin TRNC

APPENDIX IV

. Annua Long term Av.
Month January February March April May June July August | September | October | November | December sum (mm) | Ann. Sum (mm)
Years
1975 85.5 144.2 24.3 47.2 324 5.4 0.0 0.2 2.3 5.4 34.7 129.8 511.4 373.0
1976 37.9 53.8 53.8 74.4 45.5 2.0 5.4 0.6 8.4 32.6 55.4 75.6 445.4 373.0
1977 82.6 11.6 54.5 33.1 0.2 1.4 4.0 0.0 15.0 12.3 3.4 116.2 334.3 373.0
1978 149.6 37.4 43.1 16.4 0.0 0.2 0.0 0.0 0.2 21.6 6.4 108.5 383.4 373.0
1979 63.6 67.7 41.0 10.8 15.8 19.9 0.4 0.4 1.1 38.6 38.8 107.0 405.1 373.0
1980 46.3 100.3 37.6 12.0 12.6 0.2 0.0 0.3 1.5 18.9 12.0 49.8 291.5 373.0
1981 123.5 70.7 41.6 18.1 22.7 24.0 0.0 0.0 0.2 3.3 64.4 38.1 406.6 373.0
1982 34.1 50.7 55.1 13.4 8.7 12.3 0.2 2.0 3.2 15.2 27.0 35.1 257.0 373.0
1983 45.0 58.6 43.7 21.0 20.2 14.0 0.0 0.8 2.8 22.0 53.7 32.9 314.7 373.0
1984 41.6 355 36.4 63.7 1.6 0.0 1.5 3.1 0.0 25 130.5 60.2 376.6 373.0
1985 775 445 314 13.6 6.1 1.9 0.0 0.0 5.7 27.4 23.7 78.9 310.7 373.0
1986 33.2 68.7 18.7 9.7 55.6 5.8 0.0 0.0 2.6 47.3 85.0 51.6 378.2 373.0
1987 40.8 16.7 118.4 16.4 11.8 0.5 1.3 0.2 0.0 55.3 25.3 138.2 424.9 373.0
1988 63.6 112.9 79.9 8.7 5.1 3.3 2.0 0.9 2.4 34.0 60.6 103.1 476.5 373.0
1989 86.1 13.1 315 0.0 5.7 1.4 0.0 0.0 0.3 48.9 345 334 254.9 373.0
1990 23.3 106.2 29.2 6.5 6.3 0.2 0.0 4.8 0.0 14.5 6.6 18.2 215.8 373.0
1991 67.0 57.2 39.9 8.5 1.2 0.2 0.0 0.0 0.7 18.0 70.6 216.8 480.1 373.0
1992 31.2 81.3 20.5 5.0 21.6 313 10.7 6.3 0.0 3.2 62.8 143.5 417.4 373.0
1993 53.0 65.1 55.2 6.9 38.5 11.6 0.0 0.0 0.0 0.8 55.0 11.6 297.7 373.0
1994 106.9 62.9 54.1 23.2 4.0 0.6 1.9 1.9 5.4 41.9 127.9 435 474.2 373.0
1995 20.4 21.6 11.9 20.2 15.9 0.1 13.7 0.0 0.1 5.7 35.8 10.7 156.1 373.0
1996 101.7 37.3 46.4 24.9 0.9 2.7 0.0 25 0.4 39.1 12.0 57.8 325.7 373.0
1997 11.2 32.2 40.3 355 8.0 8.1 0.1 4.3 28.1 26.5 53.9 59.9 308.1 373.0
1998 54.5 13.7 42.1 8.9 28.1 3.8 0.0 0.0 3.0 0.6 311 99.2 285.0 373.0
1999 86.0 37.8 245 22.3 2.3 15.2 1.0 4.5 5.7 19.6 18.5 21.1 258.5 373.0
2000 44.9 52.5 43.3 62.9 12.7 1.6 0.0 0.8 19.1 36.5 86.0 125.9 486.2 373.0
2001 44.3 48.0 8.5 18.6 23.2 0.0 0.0 12.4 0.6 18.6 41.3 180.4 395.9 373.0
2002 88.0 36.5 30.0 45.5 28.1 3.4 6.8 3.8 9.8 11.2 23.6 146.3 433.0 373.0
2003 52.4 122.0 87.5 23.8 5.0 20.6 0.0 0.2 1.3 9.1 21.3 90.1 433.3 373.0
2004 217.6 84.4 1.4 11.4 6.0 4.4 0.0 0.0 0.0 18.6 59.2 86.4 489.4 373.0
2005 85.9 28.5 20.6 23.4 11.4 323 0.0 0.8 10.3 11.5 101.1 8.9 334.9 373.0
2006 98.7 38.0 37.3 13.4 4.6 1.5 13.2 0.0 6.8 63.7 38.1 64.3 379.5 373.0
2007 324 129.3 36.0 21.3 73.1 0.5 0.8 1.9 0.4 6.4 27.8 43.3 373.1 373.0
2008 23.2 29.8 9.6 7.5 17.1 0.2 0.0 3.6 8.8 19.6 16.6 76.5 212.4 373.0
2009 60.5 74.3 52.8 15.8 13.6 0.1 0.5 3.7 26.1 33.2 39.0 150.7 470.2 373.0
2010 105.7 143.2 5.7 11.7 13.6 7.3 1.3 0.4 1.9 11.7 0.4 51.4 354.1 373.0
2011 95.7 435 37.7 43.5 30.1 17.2 0.0 0.2 14.4 11.2 92.8 64.4 450.7 373.0
2012 160.6 61.8 22.6 14.1 50.7 34 2.1 1.3 0.0 66.4 80.5 106.9 570.4 373.0
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APPENDIX V

Implication of Excessive Water Extraction in Guzelyurt Aquifer (Sea Water Intrusion)
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