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Abstract  
The purpose of this study is to examine sustainable landscape design approaches for semi-arid regions in the case of Northern 
Cyprus. The rural landscapes of the region have been altered and degraded particularly due to the severe impacts of drought 
and water shortage. Therefore; when dealing with sustainability issues in Northern Cyprus, a holistic approach is needed for 
management of the problems indicated in the rural landscapes in the region. Within this context, the concept and scope of 
sustainable landscape design are examined in the first section of this study. This assessment shows that sustainable landscape 
design in Northern Cyprus can only be achieved if the five pillars proposed (environmental, economic, social, political and 
aesthetic sustainability) are considered in the process of design. Such a multidimensional approach can help increasing the 
quality of environment as well as living standards of local people. In the second section, establishment of a strong relation 
between landscape ecology “science of environment” and landscape design “art of environment” for achieving a reliable 
balance between ecological processes and spatial patterns is discussed. This discussion revealed that an eco-aesthetic approach 
and creation of multifunctional landscapes can help achieving the desired balance. In the final section, potential challenges for 
sustainable landscape design (e.g. minimization of energy use, water and waste management) have been studied for Northern 
Cyprus.  
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1. Introduction 

The global population growth and the need for 
more land have led to the conversion of native 
ecosystems to croplands and urban settlements. That 
means, we live in a world where only a small 
percentage of land remains relatively unused today. 
These areas should be protected for their vital 
ecological functions (Lovell and Johnston, 2009). 
Despite all efforts, dramatic threats have been 
continuing on environment and natural resources since 
Stockholm-1972, Rio-1992 and World Summit on 
Sustainable Development Johannesburg-2002. Since 
those summits, new and urgent challenges have 
emerged that directly threaten local populations, 
regional ecosystems, national economies, and thus the 
planet itself. The goals of Agenda 21 and the 
Johannesburg Plan of Implementation – the outcomes 
of the summits – and the Millennium Development 
Goals that covers common issues of these summits 
have been jeopardized.  This situation illustrates a 
serious failure to integrate environmental, social and 
development priorities into global economic policy 
(Stakeholder Forum, 2009). For example; Sozen 

(2005) emphasizes that we are moving away from the 
goal of sustainability. As a result of such an attitude, 
dangerous climate change has not been averted, 
desertification has not been slowed, and the global loss 
of biodiversity has not been curbed (Stakeholder 
Forum, 2009). Therefore; concrete actions are needed 
more then ever for minimizing the threats on the 
environment as well as for controlling the relevant 
impacts of socio-economic crises at global level. The 
needs for such actions and the world economic crisis in 
2008 have resulted in the call for another Summit in 
2012.  

One of the fundamental themes of Summit 2012 is 
‘Green Economy’ that addresses reducing the impacts 
of global economic crisis by linking proposed 
strategies with priorities in climate change, protection 
of ecosystems and natural resources. Green economy 
focusing on the low-carbon can also create new jobs 
and accelerate the transition to a more consistent 
economy (United Nations Global Combat and HSBC 
Global Research, 2009). Therefore, international and 
national legislations and agendas require new 
arrangements to support and encourage environment 
friendly and economically viable new approaches in all 
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relevant fields including landscape design. Such 
policies and relevant arrangements should particularly 
be emphasized in more sensitive and fragile regions 
such as semi-arid zones and especially in island 
ecosystems where people may face the severe impacts 
of serious drought, water shortage and risk of fire. 
Within this context, Cyprus Island – typically a semi-
arid Mediterranean island – can serve as a case.  

Cyprus, located in the Eastern Mediterranean, is 
the third largest island in the region. The climate of 
Cyprus is in general at the drier end of the 
Mediterranean-type climates. The island has diverse 
landscapes due to climatic variations, geological 
features and its proximity to Asia, Africa and Europe. 
Over a period of more than 10,000 years, 
anthropogenic influences through burning, grazing, 
cutting, terracing and cultivating degraded the 
Mediterranean native forest into maquis, garigue and 
similar vegetation covers, and converted the land into 
agricultural and pastoral landscapes (Delipetrou et al., 
2008). The rural landscape is dominant and represents 
a mosaic of natural and semi-natural habitats. The 
landscape of lowlands is dominated by Mediterranean 
shrubs ‘maquis’ in addition to olive and carob 
plantations. Drought, salinisation, water shortage, 
erosion and deforestation are the major factors that 
have led to alteration and degradation of cultural 
landscapes in the island. In this study we tried to 
examine sustainable landscape design approaches in 
semi-arid regions in the case of North Cyprus. Firstly, 
the concept and scope of sustainable landscape design 
are being examined to emphasize the integration of 
science and art for improving the quality of life. 
Secondly, establishing strong relations between 
landscape ecology ‘science of environment’ and 
landscape design ‘art of environment’ for achieving a 
reliable balance between ecological processes and 
spatial patters is discussed. Finally, a sustainable 
landscape design approach has been studied for North 
Cyprus.  

2. The Concept and Scope of Sustainable 
Landscape Design 

The term ‘sustainability’ refers to the 
development that ‘meets the needs of the present 
without compromising the ability of future generations 
to meet their own needs (World Commission on 
Environment and Development (WCED), 1987). 
Sustainability is a wide common goal for humanity and 
increasingly becoming dominant in design and 
planning. And, it has also been integrated into 
landscape design. ‘Sustainable landscape design’ refers 
to an interdisciplinary approach that integrates the 
science and art of studying and influencing the 
relationships between spatial patterns and ecological 
processes (Chen and Wu, 2009). Theories and practical 
applications in sustainable landscape design generally 
focus on the issues such as efficient use of rainwater, 
respond properly to climate change, and contribute 
positively to the overall goal of sustainability (Zass-
Bangham, 2009). Sustainable landscape design and 
planning can be developed and maintained if the three 
pillars of sustainability – environment, economy, and 
society – are simultaneously considered (Chen and 
Wu, 2009). However, many authors also draw attention 
to a fourth dimension of ‘political sustainability’, 
referring to governance mechanisms that support 
development mechanisms (Selman, 2008). As 
designers emphasize more attention on the need of 
aesthetic aspects, ‘aesthetic sustainability’ should also 
be considered in sustainable landscape design.  

Environmental sustainability in landscapes design 
particularly refers to the ecological aspect of 
landscapes (Selman, 2008) and related to landscape 
ecology (Hobbs, 1997; Lovell and Johnston, 2009). 
Soil well-being (e.g. retaining soil moisture and 
nutrients), hydrological systems, impacts of vegetation 
on microclimate and atmospheric carbon level 
(Selman, 2008) are important ecological issues to 
achieve sustainability in landscape design. Such 
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knowledge can be produced in landscape ecology 
‘science of environment’ and put into practice in 
landscape design ‘art of environment’ which is a 
common ground for scientists and practitioners to 
bring scientific knowledge into decision-making 
(Nassauer and Opdam, 2008). Thus, ecological 
principles should be considered in landscape design to 
provide continuation of both natural and cultural 
landscapes and their ecological functions. 

Economic sustainability in landscape design can 
be expressed as the maintenance of attractive scenery 
to support tourism and recreation (Selman, 2008). 
Maintenance of natural and cultural landscapes should 
make the local area attractive for outsiders and provide 
benefits for local people by creating jobs, tackling 
local markets and supporting environmental practices. 
Such an approach can be referred as greening economy 
which is the heart of economic sustainability in 
landscape design. Thus, environmental friendly 
practices such as organic agriculture and use of local 
materials should be encouraged to ensure cost-
effectiveness in rural landscapes.  

Social sustainability in landscape design is related 
to active participation of all relevant stakeholders in 
decision-making, social learning and improving well-
being processes (Selman, 2008; Van Mansvelt and Van 
der Lubbe, 1998). Awareness programs for the 
stakeholders about the values of landscapes and the 
contributions of sustainable landscape design to these 
existing values should be supported.  

Political sustainability in landscape design is 
related to effective governance structures. Major ones 
include: European Landscape Convention that is 
embedding the planning, protection and management 
of landscapes by ‘strengthening institutional 
frameworks’ and ‘creating an inclusive, people-
centered approach’ and the EU Water Framework 
Directive is also establishing catchment-scale 
governance (Selman, 2008). 

Aesthetic sustainability in landscape design is an 
important issue in terms of visual quality of 

landscapes. There is a long tradition of valuing 
landscapes for their ‘natural beauty’. However, 
aesthetic choices are socially dynamic; therefore, they 
often vary with time and place (Selman, 2008). 
Significant visual features of landscapes should be 
protected for the reasons of cultural heritage and visual 
quality.  

3. Relations between Science of Environment 
and Art of Environment 

Landscape ecology studies patterns, processes and 
changes at various scales. Time and space affect 
ecological processes such as movement and 
distribution of populations. Therefore, both time and 
space are important aspects in the field of landscape 
ecology. Basically, landscape ecology focuses on 
landscape structure - the spatial relationship between 
landscape elements or patches; landscape function - the 
interaction between these spatial elements; and 
landscape change - the alteration in structure and 
function occurring through time (Hobbs, 1997). 
Landscape functions provide specific services, often 
referred to as ‘ecosystem services’ (Lovell and 
Johnston, 2009), including supportive (e.g. nutrient 
cycling), provisional (e.g. food), regulative (e.g. 
climate and flood) and cultural (e.g. visual quality and 
recreation) services (Millennium Ecosystem 
Assessment, 2005). Understanding this system is 
essential for rational land use planning, management of 
biodiversity conservation (Hobbs, 1997), and 
sustainable landscape design.  

Design can be defined as any intentional change 
of landscape patterns for the purpose of sustainable 
benefiting from ecosystem services while meeting 
societal needs and respecting societal values. Design is 
a common ground for scientists and practitioners to 
bring scientific knowledge into decision making about 
landscape changes. Thus, landscape design improves 
the contribution of landscape science in society and 
enhances the saliency and legitimacy of landscape 
ecological scientific knowledge (Nassauer and Opdam, 
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2008). However, a large gap remains between the 
growing body of research in landscape ecology and 
application of this information in the design of 
landscapes (Lovell and Johnston, 2009). Thus, there is 
a great need for enhancing the connection between 
landscape ecology and landscape design.  

We should link landscape design and ecology in 
order to bridge ecological functions (e.g. biodiversity, 
ecological health and ecosystem services) and aesthetic 
functions (visual & aesthetic quality, aesthetic 
experience) of landscapes. Human cannot directly 
sense ecological quality and aesthetic experience may 
not reflect ecosystem health or ecological quality. 
However, people should become aware of the 
ecological qualities of the landscapes in addition to 
their aesthetic impressions. This can be defined as 
ecological –aesthetic approach. According to Gobster 
et al. (2007), aesthetic experiences can promote and 
sustain healthier ecosystems, and thus indirectly 
promote human health and welfare. A complementary 
relationship between aesthetic pleasure and ecological 
health in the landscape is desirable. Another approach 
can be the creation of multifunctional landscapes to 
bridge the gap between landscape ecology and design 
by offering specific design guidelines based on 
environmental, economic, social (Lovell and Johnston, 
2009), political and aesthetic dimensions. 
Consequently, landscape design should give priority to 
the creation of patterns that would maintain and 
enhance ecosystem structures and functions in 
Northern Cyprus.  

4. Potential Challenges for Sustainable 
Landscape Design in Northern Cyprus  

Cyprus Island has been facing problems such as 
drought, water shortage, and soil salinisation. 
Considering the undesirable impacts of these problems, 
an environmentally sustainable landscape design 
approach should be prepared and implemented in 
North Cyprus. This approach should aim to minimize 

the amount of water use by using native and adaptive 
exotic plant species of the Mediterranean region. 
Within this context, major practical solutions are 
discussed below.   

Minimization of energy consumption  

Cyprus Island has long sunny days throughout the 
year. This situation provides great opportunities for 
heating water by solar energy. Efficient technologies 
and methods must replace conventional heating and 
cooling systems which are responsible for high energy 
consumption. Thus, innovative techniques based on 
efficient use of solar energy should be developed and 
implemented in order to minimize energy consumption 
in North Cyprus.  

 

Regulation of high local temperature  

Selection of native plant species and amendment 
of soil quality are the major issues within this context.  

Selection of native plant species: One of the most 
important issues of landscaping in semi-arid regions is 
choosing the plant species which are tolerant to 
drought and saline environmental conditions. Selection 
of right plants can help to save water and spend less 
time to manipulate the landscape in North Cyprus. The 
priority should be given to use native trees, shrubs and 
herbaceous plants. In addition; as different plants 
usually have different water requirements, we should 
group them accordingly in the planning and design 
stages.  

Amendment of soil quality: Soils in semi-arid 
regions are generally poor in nutrients; therefore, 
quality of the soils should be increased by using 
organic compost and mulch in North Cyprus. Both 
methods can regulate the soil moisture and 
temperature, to nurture the soil and increase its quality, 
to slow down water and hold it on the landscape, and 
to decrease surface erosion.  
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Water management 

As water shortage is a major problem in North 
Cyprus, individual water-use habits need to be changed 
and water conservation and reclamation methods must 
be developed at community level. Major solutions 
within this context are discussed below.  

Rainwater harvesting can be implemented to 
capture and reuse rainwater in terms of applications of 
sustainable landscape design in North Cyprus. Thus, 
we can collect rainwater from impervious surfaces and 
store it for later use by this technique. Major benefits 
of this technique for the island can include: providing 
inexpensive supply of water, reducing surface water 
run-off, contamination of surface water and erosion, 
and preventing flooding. On the other hand, drip 
irrigation is an effective system for home gardens. The 
advantage of drip irrigation is that there is little water 
loss due to evaporation or runoff.  

Graywater treatment and reuse: Graywater 
generally refers to untreated water from washing 
machines, bathtubs, showers, bathrooms, toilet and 
kitchen sinks. Such water needs to be biologically 
treated in a sewer or other ecological treatment 
systems. It is important to identify the various qualities 
of graywater depending on its source or origin. In a 
properly designed, nutrient recycling, wastewater 
treatment system, much of this water can be reused on 
the landscape outside and in toilets inside (Roley, 
1992). Development of such systems in North Cyprus 
is needed for the conservation and efficiently use of 
water resources.  

Establishing terraces: By sculpturing the 
landscape as terraces, precipitation can be slowed 
down along natural patterns of the topography; thus 
infiltration can be increased and erosion risks can be 
decreased in North Cyprus. The primary objective of 
the establishment of terraces can include the 
conservation and enhancement of water supplies and 
restoration of the landscape.  

The successful application and maintenance of the 
solutions discussed above can contribute to the 
environmental (e.g. climate regulation), social (e.g. 
increase of awareness on the values of landscapes), 
economic (e.g. support for cost-effective landscape 
practices), aesthetic (e.g. preservation of natural 
beauty) sustainability in North Cyprus. However, 
relevant policies and regulations should be integrated 
to strengthen the sustainable landscape design 
approach at upper level. Within this context, the 
European Landscape Convention and the European 
Union Water Framework Directive should be 
integrated and implemented. On the other hand, waste 
management and integrative transportation systems are 
the two important issues that need immediate 
solutions. Both themes are discussed below.  

Waste management 

Waste management is a key issue in all types of 
development. Therefore, a waste management program 
should be developed and implemented in North Cyprus 
for reducing the amount of waste requiring disposal 
(backyard composting for organic wastes and recycling 
programs for items such as paper, metal cans, glass and 
plastic) and maximizing the ability to reuse and recycle 
of such wastes.  

Development of a transportation system 

It is difficult to talk about any efficient public 
transportation system in North Cyprus. Therefore, 
private car ownership is reached to unbelievable 
figures. Such a system adversely affects the 
environment. There is an urgent need for designing and 
implementing a transportation system in North Cyprus. 
The system should focus on pedestrian friendly 
development including walking and riding 
opportunities.  

5. Conclusion 

The global environmental problems and economic 
crisis have resulted in seeking new sustainable 
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approaches such as green economy – that is; a radical 
change from industrial economy towards ecological 
economy is needed. Such challenges are particularly 
important for regions where fragile island ecosystems 
under serious threat. Within this context, 
environmentally sustainable landscape design 
approaches should be adapted and maintained in North 
Cyprus. Such initiatives and attempts should try to 
integrate environmental, economic, social, aesthetic 
and political aspects of the landscape mosaics; support 
studies in the field of landscape ecology and transfer 
gained knowledge in landscape design. 
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