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Preface

Climate change projections for the Mediterranean region estimate an increase in water scarcity
and drought episodes, as well as other extreme events. There is a high likelihood that these events
will evoke substantial socio-economic losses and a range of other environmental impacts if no
action is taken to support territories’ adaptation efforts. Furthermore, changes in population and
land use, such as urban expansion or the abandonment or intensification of agriculture, also affect
the response of territories to these events. In this context, sustainable water management
strategies are urgently needed.

Sustainable water management strategies are key to enhancing the resilience of socio-ecological
systems as they address both society and the environment’s abilities to absorb disturbances while
retaining their same structure, way of functioning and capacity to adapt to stress and change.
Current water management practices focus on the river basin level as the natural geographical and
hydrological unit, which fosters appropriate responses to pressures within this spatial scale while
also minimizing disruptions to the socio-ecological systems.

The BeWater Project (‘Making Society an Active Participant in Water Adaptation to Global Change’)
is an EU-funded project that aims to respond to the above challenges by promoting dialogue and
collaboration between science and society for sustainable water management and adaptation to
the impacts of global change. The project, taking place from October 2013 to February 2017,
focuses on the design of adaptive water management approaches at a river basin scale in the
Mediterranean region. More specifically, the project aimed to develop a River Basin Adaptation
Plan for each of four pilot case studies, namely for the Tordera (Spain), Pedieos (Cyprus), Rmel
(Tunisia) and Vipava (Slovenia) River Basins. These basins are representative of various
Mediterranean conditions with regards to climate, topography, environment, socio-economic and
political conditions, land use and water demands.

The adaptation plans were developed in a collaborative process according to a common
methodology developed within BeWater, and utilising existing information on the local dynamics of
global change. Over the course of the three and a half-year project, the subsequent plan and the
plans of the other three pilot cases were co-produced by experts and stakeholders in the
respective river basins as well as with scientists and experts from within the BeWater consortium,
with guidance from the project’s advisory board.

The four River Basin Adaptation Plans (RBAPs) aim at fostering adaptation to climate change
within the four basins, and serve as a reference for other basins within the Mediterranean region
and beyond, that wish to increase their resilience and undertake such a participatory development
process. To facilitate the transferability potential, the BeWater Project is also producing a handbook
presenting lessons learned throughout the development process.
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Executive Summary

The Pedieos River Basin Adaptation Plan, which has been developed over the course of the
BeWater Project, is the result of intense team effort, wide stakeholder integration, targeted
information gathering, critical analysis and thoughtful planning. The main emphasis of the
adaptation plan is on river basin management under climate change. The stakeholder-driven
approach adopted in the formulation of the plan allowed a common understanding of the major
challenges and their interlinkages in the Pedieos River Basin. The adaptation plan is based on the
outcomes of the co-design and evaluation of adaptation responses by stakeholders and scientists.
The following six bundles of adaptation options were formulated to address the multiple outcomes
of climate change in the river basin and maximise the co-benefits among the adaptation options:

o Sustainable Irrigation Water Management

e Good governance

e Sustainable urban drainage and flood management
e Hydrological management

o Domestic water supply

o Environmental engagement

The implementation of these complementary bundles of adaptation options enhance synergistic
benefits and reduce trade-offs. Adaptation pathways within the bundles of the options were
indicated by the stakeholders based on their effectiveness over time and local preferences. A
description of the 30 adaptation options that make up these bundles is presented in the Part 2. The
bundles of adaptation options can assist stakeholders and decision makers in planning water
resources management and can improve governance for adaptation to climate change. The
Pedieos River Basin Adaptation Plan increases the awareness of local actors and citizens on
climate change challenges and strengthens the adaptive capacity of the river basin.

The Pedieos River Adaptation Plan will be presented in a policy forum in Nicosia
with local and national representatives to provide policy recommendations and

highlight potential paths forward.




MepiAnyn

To Zx€d10 Mpoocapuoyrg otnv KAipaTikr) AAAayn Tng Aekdvng Atroppor|g Tou lNediaiou MNotauou, 1o
oT1T0i0 eKTTOVAONKE KATA TN didpkela Tou EupwTraikou MNpoypduuarog BeWater, €ival To atrotéAeopa
MI1ag opadIKAG TTPOCTIABEING KAl EUPEIAG OUMMETOXAS OAWV TWV EUTTAEKOPEVWV POPEWYV, BACIOUEVO
OTnNV OTOXEUMEVN GUAAOYN TTANPOQOPIWY, OTNV KPITIKA avaAucn Kal OTOV TTPOCEYHEVO OXESIOOUO.
H kUpia éu@acn Tou TTPOYPAUMATOG TIPOCAPUOYNG €0TIAlEl ot Béuata dlaxeipiong Aekdvng
atmmoppong Katw amd TIGC KAIMATIKEG aAAayéG. H uloBétnon piog ek Twv KATw TTPOog Ta Avw
TIPOCEYYIONG OTO TTAGAVO TTPOCAPHOYAG UE TN CUHPMETOXN TWV EPTTAEKOPEVWIV QOPEWYV, ETTEQPEPE TNV
ouvavTiAnwn Kal Katavonon Twyv TTo CNPAVTIKWY TTPOKAACEWY KaBWG Kal Twv aAAnAegapTrioewy
Toug otnv Aekdavn Atoppor¢ Tou [llediaiou lNMotapou. To oxédio TTpoocapuoyng Paciletal oTa
eEupAuaTa piag ammd Kolvou TTpooTrdfeiag oxedlaopou Kal agloAdynong ETMAOYWV TTPOCAPUOYAS
METOEU €UTTAEKOUEVWV QOPEWYV Kal ETTIOTAMOVIKWY eTaipwy. O akOAouBeg £€1 dECUEG €TTIAOYWV
TTPOCAPUOYAS dIANOPEWONKAV YIa TNV AVTIMETWTTION TWV TTOAAATTAWY ETTITITWOEWV TNG KAIMOTIKAG
aAAaynG otn Aekd@vn atTopponG Kal TN PEYIOTOTTOINCT TWV CUVEPYEIWV PETALU TOUG:

o Biwaoiun diaxeipion vepou apdeuonc

e 2warn olakuBépvnon

o Biwaoiun aoTtikh amoppol ouBpiwv udATwY Kai diaxeEipion mANLUUUPWY
o YOpoAoyikn diaxeipion

o  Ydpeuon

o [lepiBaldovrikn euaioBnrorroinon

H epapuoyrl Qutwv TwV OCUPTTANPWHATIKWY OEOUWY  ETTIAOYWV TIPOCAPHOYNG  eVIOXUEl TIG
OuvEPYEIEG Kal T OQEAN. O1 euTTAEKOUEVOI QOPEIG UTTEDEIEAY TOV XPOVIKO OpPIfovVTa EQAPUOYNG TWV
ETMAOYWV TTPOCAPHOYAG OTIG ETTINEPOUG DECUEG HE PACN TNV ATTOTEAECHATIKOTNTA TOUG OTO XPOVO
KQI TIG TOTTIKEG TTPOTIMNOEIG. £T0 BEUTEPO MEPOG TOU OXediou eTTegNyoUVTal avAAUTIKG o1 30 €TTIAOYEG
TIPOCAPUOYNAG TTOU aTTapTiCouV TIG TTAPATTAVW SEoHES. O SEOUES ETTIAOYWVY TTPOCAPHOYAS JTTOPOUV
va BonBrioouv Toug EUTTAEKOMEVOUG QOPEIG KAl TOUG AATITEG ATTOPACEWV OTOV OXEOIOONO TNG
dlaxeipiong Twv UdATIVWY TTOPWV Kal PTTopouv va PeATiwoouv T diokuBépvnon yia TN
Tpocapuoyr otnv KAIuaTikr) aAAayr. To Zx€dio MNMpooapuoyng Tng Aekdvng Atroppon|g Tou lNediaiou
MoTtapou BeATILOVEI TRV EUQICONTOTTOINCTN TWV TOTTIKWYV QOPEWV Kal TTONITWY YIa TIG TIPOKAACEIG TNG
KAIMOTIKAG aAAayiG Kal evioxUeEl TNV TTPOCOPUOOTIKA IKAvOTNTA TNG AEKAVNG OTTOPPONG TOU
TTOTAMOU.

To Zx£d10 MNMpooappoyng Tng Aekdvng Atroppong Tou Mediaiou Motauou Ba
TTAPOUCIAOTEI O£ Eva QOPOUM TTOAITIKAG OTN AEUKWOIia JE TN CUHPMETOXH TOTTIKWYV

KOl €BVIKWV aVTITTPOCWITWYV YIA TRV TTAPOX CUOTACEWYV TTOAITIKAG Kl TV avAadeign
MEAAOVTIKWV KATEUOUVOEWV.




Glossary of key terms

o Acceptability (as criteria for water management options) - an option is considered as
acceptable if there is not significant reason a priori for actors in the basin to reject the option,
e.g. because of its design®

o Adaptation pathway - portrays a sequence of actions and their implementation prioritisation
over the short, medium and long-term, with regards to achieving a set of pre-specified
objectives under uncertain changing conditions®

o Adaptive management - an approach to reduce ecological uncertainty and increase resilience
by emphasising that management regimes should be regularly adjusted to changes in the
ecological system being managed and to managers’ evolving understanding of this system

o Bottom-up approach - entails the participation of local actors in decision-making about the
selection of the priorities and actions to be pursued in their local area; the approach can
interact and be combined with top-down approaches from national and/or regional authorities in
order to achieve better overall results

e Carrying capacity - the maximum capacity of the natural environment in a certain area to
provide ecosystem services (e.g. water, fertile soil for the production of crops, growth of natural
vegetation or a healthy interplay between species that controls pests and diseases) to sustain
the development of human activities; overriding the carrying capacity of a territory means
disrupting its functionality

¢ Citizen participation - a process in which ordinary people take part — whether on a voluntary
or obligatory basis and whether acting alone or as part of a group — with the goal of influencing
a decision that will affect their community; this can take place within an institutional framework,
and may be organized either by members of civil society or by decision makers®™)

¢ Challenge - something that by its nature or character serves as a call to a special effort;
the RBAP focuses on the challenges related to the impacts of global change in the river basin -
now and in the years to come

¢ Climate change - any long-term change in climate over time, whether due to natural processes
or as a result of human activity™

o Climate change adaptation - appropriate action to prevent or minimise the damage that
climate change impacts can cause, or taking advantage of opportunities that may arise due to
climate change™

e Climate change scenario - the difference between a climate scenario (i.e. a plausible and
often simplified representation of the future climate) and the current climate™"

o Co-benefits (as criteria for water management options) — options are considered to have
co-benefits when their combined implementation amplifies the total impact-related benefits, as
compared to the benefits which would arise from implementing each option individually

e Environmental flow regime - describes the amount of water that is needed by the river
ecosystem to sustain its natural functioning

o Extreme climate and weather event - The occurrence of a value of a weather or climate
variable above (or below) a threshold value near the upper (or lower) ends of the range of
observed values of the variable. Both extreme weather events and extreme climate events are
referred to collectively as ‘climate extremes. Definitions of thresholds vary, but values with less
than 10, 5, 1%, or even lower chance of occurrence, for a given time of the year, during a
specified reference period (generally 1961-1990) are often used. Absolute thresholds can also
be used to identify extreme events (e.g., specific critical temperatures for health impacts).
Extreme events include floods and droughts
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Feasibility (as criteria for water management options) - an option is considered as feasible
if physical, technical, regulatory or organizational obstacles are not existing or can be easily
overcome during option’s implementation®

Flexibility (as criteria for water management options) - an option is considered flexible
when it can be adjusted/ complemented or reversed when it turns out to be inadequate or
inappropriate in practice®

Fuzzy cognitive map - a tool to graphically represent the knowledge about or the perception
of a given system; can be converted into simple mathematical models to run simulations and
calculate outcomes of possible scenarios to facilitate the discussion and exploration of complex
issues™

Global change - changes in the global environment that may alter the capacity of the Earth to
sustain life, encompassing climate change as well as other critical drivers of environmental
change that may interact with climate change, such as land use change, population trends, the
alteration of the water cycle and changes in ecosystem functionality®™

Good status (of a water body) — a term to describe a condition under which water bodies
have the biological and chemical characteristics expected under sustainable conditions®”

Governance - the way rules, norms and actions are produced, sustained, regulated and held
accountable; it refers to the processes of interaction and decision-making among the actors
involved in a collective problem that lead to the creation, reinforcement, or reproduction of
social norms and institutions®

(Invasive) alien species — plants, animals, pathogens and other organisms that are non-native
to an ecosystem, and which may cause economic or environmental harm or adversely affect
human health®i

Impact assessment — a method to identify the environmental, social and economic impacts of
an action or project prior to decision-making

Implementation barrier or opportunity - elements deriving from the implementation context
influencing the foreseen or ideal development of an action

Knowledge transfer — the process of engaging with researchers, decision-makers or the
community and decision-makers to generate, acquire, apply and make accessible the
knowledge necessary to successfully develop and enhance evidence-based initiatives which
enhance human, material, social and/or environmental wellbeing®")

Multi-criteria analysis - a tool for supporting complex decision-making situations with multiple
and often conflicting objectives (e.g. economic, ecological and social) that stakeholder groups
and/or decision-makers value differently®")

Mutual learning - a learning process experienced and shared by different actors developed
through direct interactions; the process is conducive to adaptive water management and
includes the exchange of information on technical features of river basin management,
scientific findings, as well as political aspects, so as to arrive at a shared understanding of
issues and possible solutions

Non-conventional water resources - in the context of this plan, non-conventional water
resources refer to the desalination of brackish and seawater, and treated sewage water, which
present potential options to balance current and future water demands and available
Supplies(xvi),(xvii)

Participatory co-creation - an approach which integrates all stakeholders in the entire design
process of an action, i.e. problem definition, solution generation, evaluation of proposed
solutions during development, and implementation of solutions, to help ensure the result meets
user needs and increase acceptability

Policy framework - a broad set of laws, regulations, or processes that structure political,
social, cultural or economic activities in a society; these policies form an interacting web and


https://en.wikipedia.org/wiki/Accountability
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therewith impact the functioning of existing policies as well as new policy developments and
policy amendments®i

Pressure - anthropogenic factors inducing environmental change (impacts), including for
example the release of substances (emissions), physical and biological agents, the use of
resources and the use of land by human activities*®

Resilience - the ability of a social or ecological system to absorb disturbances while retaining
the same basic structure and ways of functioning, the capacity for self-organisation, and the
capacity to adapt to stress and change®

River basin - the area of land from which all surface water runs off through a sequence of
streams, rivers and, possibly, lakes into the sea at a single river mouth, estuary or delta®?. It is
a natural geographical and hydrological unit that is used e.g. by the European legislation to
manage a single drainage area®

River Basin Adaptation Plan - management plans containing a series of basin-specific
options for enhancing the resilience of the basin's water resources as well as societal resilience
in the face of global change. They include an analysis of the options’ implementation over time
and present a range of further aspects relating to these options, such as implementation
opportunities and co-benefits between the options.

River Basin Management Plan - document including the objectives for a given river basin
district and the programme of actions required to meet these objectives; the aim is to protect,
improve and sustainably use the water environment; these plans are a requirement of the
European Water Framework Directive

Robustness (as criteria for water management options) - an option is considered robust to
uncertainties if it can maintain its effectiveness under different climatic and socio-economic
development scenarios

Sediment management - organized and coordinated actions to reduce the impact of human
activities or natural changes on the quantity and quality conditions of solid material that is or
can be transported by or deposited from the river’s water®i

Socio-ecological system — consists of 'a bio-geophysical' unit and its associated social actors
and institutions; delimited by spatial or functional boundaries surrounding particular
ecosystems and their problem context®)

Stakeholder - any person, group or organisation with an interest or "stake" in an issue, either
because they will be affected or because they may have some influence on its outcome; the
term is usually reserved for well-organised and active groups and organisations, thus making a
distinction from the general public

Terrace - a permanent berm and channel arrangement either constructed along the face of a
slope at regular intervals or constructed as a continuous series of horizontal steps on the face
of a slope in order to reduce erosion damage by capturing or slowing down surface runoff and
directing it to a stable outlet at a velocity that minimizes erosion®)

Water management option — activity developed within the scope of the BeWater Project which
aims to impact the interactions between water uses and the water body; can be characterised
as nature-based approaches (enhancing natural regulation of ecosystem functionality), soft
approaches (acting on management or policy norms and regulations) or technical approaches
(developed through engineering)

Water scarcity — a lack of sufficient available or safe water resources to meet water
needs within a region; this can involve water stress, water shortage or deficits, and water crisis
as a result of climate change, increased pollution, or increased human demand and overuse
of water®v)

Watershed - the area of land that catches rain and snow and drains or seeps into a marsh,
stream, river, lake or groundwater; this area is typically smaller than a river basin, meaning that
several watersheds may comprise a single river basin®®i)


https://en.wikipedia.org/wiki/Water

PART 1

1 Introduction

1.1 Contextualization of the plan

The Pedieos River Basin is a dynamic basin that currently faces significant water management
challenges. Regional climate models project a drier and warmer Pedieos watershed in the near
future that can aggravate the already high pressures on water resources for domestic use,
agriculture, and the environment. The BeWater Project aims to test innovative bottom-up
approaches to integrate adaptation to global change in river basin management. A key objective of
the project is to move away from expert-dominated adaptation planning towards a process that will
support the co-design of adaptation responses by stakeholders and experts.

Box 1.1. Definition of River Basin Adaptation Plan

The BeWater River Basin Adaptation Plans (RBAPs) are management plans containing a
series of basin-specific options for enhancing the resilience of the basin's water resources
as well as societal resilience in the face of global change. They include an analysis of the

options’ implementation over time and present a range of further aspects relating to these
options, such as implementation opportunities and co-benefits between the options.

In other words, the Pedieos River Basin Adaptation Plan aims to start a transition from a
technologically-focused river basin management approach to a stakeholder-driven planning and
management process that allows a pro-active response to emerging climatic changes and related
pressures. Many initiatives across the world have started to integrate climate change in water
management at multiple scales. However, few attempts have been made to integrate adaptation to
global change in river basin management, in a participatory manner, as proposed by the BeWater
Project.

1.2 Objectives and Vision

Sustainable water management under global change is an urgent challenge for the Euro-
Mediterranean region. Future climate change projections estimate an increase in water scarcity
and droughts in the region, causing substantial socioeconomic losses and environmental impacts
bowviiiood) \Njthin this context, efforts are needed to strengthen public participation and embed a
sense of responsibility within the society concerning water management and adaptation towards
these threats.

The Pedieos River Basin Adaptation plan has been created on the basis of the vision that the
combination of improved awareness, mutual learning processes and shared responsibility of the
civil society and stakeholders are keys to ensuring successful adaptation strategies and their
implementation, leading to increased resilience of the social-ecological system of the river basin.
BeWater recognizes the crucial role of participation and engagement of a wide group of
stakeholders, including civil society, scientists, public administrators (policy makers and
implementers, institutional administrations and local governments), water sector actors (e.g.
service providers) and other related sectors (e.g. energy). Therefore the participatory approach
used envisions direct interaction between stakeholders and science partners for formulating water
management options and, subsequently, the adaptation plan for the river basin.
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The objectives of the Pedieos River Basin Adaptation Plan are:

(a) to identify the main climate change challenges for the water resources in the Pedieos River
Basin

(b) to identify, analyse and evaluate adaptation options for the river basin based on a bottom-
up participatory approach

(c) to provide recommendations for strengthening the resilience of the river basin to climate
change and improving governance for adaptation.

The Pedieos River Basin Adaptation Plan takes into account the knowledge and the preferences of
local stakeholders and identifies adaptation strategies that can increase the resilience of the river
basin to climate change challenges.

1.3 Overview of Contents

After this introductory section, the structure of the River Basin Adaptation Plan is as follows. The
next chapter, Chapter 2, provides the background to the river basin, the impacts of global change
and the policy context. Chapter 3 outlines the framework for the participatory development of the
River Basin Adaptation Plan with specific emphasis put on stakeholder engagement. Chapter 4
presents the bundles of the adaptation options suggested by the stakeholders. The adaptation plan
concludes with recommendations for the Pedieos River Basin.

The characteristics of the water management options are described in Part 2.
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2 The Pedieos River Basin

Chapter 2 describes the Pedieos River Basin systems, portrays the current state of the river basin
as well as the potential impact in the future considering global change scenarios.

21 Current state and dynamics
2.1.1 Current state of the basin

The Pedieos River, similar to the majority of rivers in Cyprus, is a non-perennial river, of ephemeral
nature that only flows during the rainy winter months or after heavy rainfall events. The river
originates in the north-eastern hillslopes of the Troodos mountain complex (Figure 2.1), where it
has its highest elevation at 1,400 m above sea level. The Pedieos River Basin receives an average
annual precipitation (1980-2010) ranging between 670 mm upstream to 320 mm downstream ),
The river basin covers approximately 120 km? at the green line in Nicosia, where it flows into the
occupied areas of northern Cyprus. There are ten communities in the upstream and midstream
areas (i.e., Lazanias, Kampia, Politiko, Pera, Episkopeio, Psimolofou, Ergates, Anageia, Pano
Deftera, Kato Deftera) and five municipalities downstream (i.e., Lakatameia, Egkomi, Agios
Dometios, Strovolos and Lefkosia). The basin has a population of approximately 192,000
inhabitants ®*) according to the 2011 census of population.

[=35°400"N

I=35°200"N

=35°00"N

[ Pedieos watershed
[ Jbuffer zone

elevation [m] -0 350 - 485 771960 - 1,160
[J-11-100 [7485-630(]1,160- 1450
[J100-215 [EEN630-785( 114501945
[1215-350 [EEN785 - 960

[=34°400"N

L L T L L \J L] L
32°200"E 32°400°E 33°00°E 33°200°E 33°400°E 34°00E 34°200°E 34°400'E

Figure 2.1. Location of the Pedieos River Basin in Cyprus.

The steeply sloping forested upstream area hosts beautiful picnic sites and nature trails and forms
an important Natura 2000 site®™, The fractured volcanic formations in the upstream area are
mainly covered by conifers, with smaller areas of sclerophyllous and shrub woodlands and few
plots of rainfed cereals, irrigated fruit trees, greenhouses and livestock farms.

At the bottom of the foothills, the Tamassos dam, which was completed in 2002, captures and
stores the runoff of the 45-km? upstream river basin in a 2.8-million m?® reservoir® (see Figure
2.2). The dam provides flood protection, groundwater recharge through the release of water to the
downstream alluvial aquifer, and water supply for nearby communities.



12

525000

530000

)

3870000

fodou, \
20 il T,
515000

Figure 2.2. The Pedieos river basin; the build-up areas are shown in dark-grey; the red dotted
lines indicate upstream, midstream and downstream (North) areas
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Streamflow data just upstream from the dam, collected by the Cyprus Water Development
Department, showed that the largest rainfall event in the past 40 years produced the enormous
amount of 3.1 million m® runoff in one day. This event occurred on 9 January 1989 and resulted
from 57 mm rain over the upstream catchment on the preceding day and 108 mm on the day itself.
Considering that there is always water in the reservoir in winter time, an enormous volume of water
would have flown through the spillway of the dam.

Downstream from the dam, the river basin crosses about half a dozen rural communities, which
grow rainfed and groundwater-irrigated crops. Barley, fresh vegetables and olives are the most
common crops. Agricultural irrigation is the largest user of water in the rural areas of Pedieos

consuming on average 4.5 Mm?®/year

(82%)xxxiv_
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The river then flows into the urban agglomeration of the capital Nicosia and its adjacent
municipalities. The Pedieos River in the urban areas of Nicosia is dry most of the year. However,
during heavy rainfall events runoff from the surrounding paved areas flows to the river. A total of 38
floods were recorded in urban Nicosia, from 1960 to 2012, of which three were caused by flooding
from the river (**¥). Natural vegetation that grows in the dry river bed impedes the flow of the water.
Garbage and branches that are dragged along by the flood get trapped at the low road crossings
over the river, causing water to spill over the road. The Water Development Department has
identified the urban area along the Pedieos as an area of potentially significant flood risk*", for the
European Flood Directive (2007/60/EC).

Along the river, a linear park with cycling path offers a quiet green corridor in the hectic urban
environment of Nicosia. Many people visit the park in the early mornings and evenings during
summer. Daily maximum temperatures in Nicosia average 37 degrees in July and August. A survey
of the park visitors, conducted by intern students of the Cyprus Institute, showed that most people
come for exercise or to enjoy nature (**). The majority of the people indicated that they were
happy with the services of the park. The park contributes to environmental awareness and creates
an understanding of the functioning of ephemeral streams.

Historical sources indicate that Pedieos River was important for the foundation and growth of
Nicosia (*i"). The river used to replenish the groundwater reserves that served the historical town
and its nearby agricultural communities. However, floods occurred in the past too. The most well-
known historical flood of 1330 caused the death of 3000 people. Around 1570, the river was
diverted northwards around the town. The reasons for this diversion, under debate by various
authors, could have been the protection of the city against flood or the supply of water to the moat
around the walls i),

2.1.2 Future climate change impacts and water demand

Regional climate models indicate a drier and warmer Pedieos watershed in the near future (2020-
2050) (Figures 2.3 & 2.4 ™) |n particular, it is projected that maximum and minimum
temperatures may increase by an annual average of 1.5 °C, indicating mainly hotter summers,
while winter precipitation may decrease by an annual average of 7% . Changes in the number of
hot days (Tmax 2 35 °C) and tropical nights (Tmin = 22.5 °C) are also foreseen ®<*)_The number
of extreme precipitation events is also expected to increase in a warmer future . No increases in
precipitation extremes were found for Cyprus for three downscaled Regional Climate Models under
the IPCC A1B scenario for 2020-2050, relative to 1980-2010 ™). However, these 30-year periods
may be too short to identify changes in precipitation extremes. These adverse changes can exert
sizeable pressure on water supply and agriculture, thus creating negative impacts on the local
economy and the living standards of the residents.
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Figure 2.3. Precipitation projections for the period 2021-2050 indicate a drier Pedieos Watershed
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Population trends and the associated water demand are additional parameters that deserve
attention. The population of both urban and rural communities of the Pedieos River Basin follow an
increasing trend over the past 30 years as shown in Figure 2.5. The population includes the rural
communities Lazanias, Kampia, Politiko, Pera, Episkopio, Anageia, Ergates, Psimolofou, and Pano
and Kato Deftera, which have their population centers in the basin. The urban Pedieos
communities (municipalities) are Lakatameia with Anthopouli, Strovolos, Nicosia, Engomi and
Agios Dometios. Some 94% of the total watershed population is located in urban communities,
according to the 2011 Census ®), Note that the total population of these communities and
municipalities is shown. However, the administrative boundaries do not always coincide with the
hydrological boundaries. Thus, part of the reported population lives outside the pictured boundaries
of the watershed.

According to the UN * medium variant projection, the urban population of Cyprus will continue to
grow over the next 35 years, while the rural population will follow a diminishing trend over the
period 2015-2050 (Figure 2.6). Based on the annual population rate of change of these projections,
the gross domestic water demand for the two population categories was estimated (Figures 2.7
and 2.8). It was assumed that people in urban communities consume 215 I/d per capita and people
in rural communities 180 I/d per capita, following the assumptions of the WDD &) Currently, the
annual domestic water demand in urban communities is 15 Mm?3/year and by 2050 is expected to
increase by 28%. On the contrary, a 23% decrease by 2050 is expected in rural communities, from
the current 0.85 Mm?3/year domestic water demand. It should be noted domestic water supply in
urban communities relies on seawater desalination (supplied from outside the watershed), while
groundwater and water from the Tamassos dam are the predominant water supply sources for rural
communities.
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Figure 2.5. Urban and rural population in Figure 2.6. Past and projected total urban and
Pedieos watershed, 1982-2011 9 rural population in Cyprus *i)
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2.2 Policy Context

The EU strategy on adaptation to climate change has set out a framework to facilitate the climate
proofing of the main policies, e.g. Common Agricultural Policy (CAP), Cohesion Policy and
Common Fisheries Policy ™). Strengthening the synergies of the related policies could increase
the resilience of territories to the impacts of climate change. In this section, the main policies
relevant to the identified adaptation options for the Pedieos River Basin are outlined.

The Water Development Department of the Ministry of Agriculture, Rural Development and
Environment is authorized to design and implement water policy and water management in
Cyprus. The Republic of Cyprus has completely transposed the Water Framework Directive (WFD)
to national legislation through the “Water Protection and Management Law of 2004” ®V). The Water
Development Department implements the necessary measures to prevent the quantitative and
qualitative degradation of water resources from uncontrolled exploitation, contamination and
pollution. In order to meet the increas