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Abstract

The purpose of this study is to evaluate the function of home gardens in strengthening the
resilience of the social-ecological landscape system in Lefke City of the Northern Cyprus
through a set of cross-scale interactions. In doing so, the objectives of the study were (i) to
design a conceptual framework that links the resilience of the home garden and landscape
systems through a range of cross-scale interactions, (i) to identify the major cross-scale
resilience assessment indicators at the home garden (site) scale, and (iii) to quantify the
resilience of the home garden system and to evaluate its inter-linkages with the resilience of
the landscape system. The method of the study consisted of three parts. Firstly, a conceptual
framework, which depicts the relationship between the resilience of the home garden and
landscape systems through a set of cross-scale interactions, was designed by reviewing the
relevant literatures. Secondly, appropriated cross-scale resilience assessment indicators at
the home garden scale were identified through an in-depth literature review. Thirdly, the
relevant data on the indentified indicators were collected by employing a social preference
approach and then evaluated by performing the Statistical Package for Social Science
(SPSS). A social preference approach was adopted to collect the relevant data. Within this
context, a questionnaire form was designed to explore stakeholders’ perceptions regarding
the objectives of the study. The interviewers expressed their perceptions on a 0-5 Likert
Scale. Assessment of the results revealed that plant diversity and spatial connectivity are the
key cross-scale principles to link the ecological resilience of the home garden with landscape
systems. The social resilience of the both systems is interlinked with five principles
(maintenance of food production, income diversification, demographics, cultural heritage, and
traditional knowledge). The average relative value of the ecological and social resilience of
the home garden system was estimated to be medium with a 3,15 points and low with a 2,16
points respectively. The total average relative value of the resilience of the home garden
system was estimated to be low with a 2,41 points. Several drivers (e.g. intensive
urbanization and landscape fragmentation) have been identified as the driving forces behind
the decline of the resilience of the both systems. Understanding the interconnectedness
between the resilience of different spatial units and scales may help policy-makers, planners,
and land managers to design a mechanism that integrates the cross-scale interactions into
planning and relevant strategies.
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1. INTRODUCTION

Human activities (e.g. global population growth and intensive urbanization) over the past fifty
years have altered ecosystems around the world faster and more extensively than at any
other time in history (Folke et al., 2016). Such large-scale and rapid changes have caused
diverse environmental (e.g. loss of native ecosystems and biodiversity) and social (e.qg.
population increase and migration) problems (Ostrom, 2007; Sanderson et al.,, 2002;
Tengberg et al.,, 2012; McNeely, 2010; MA, 2005; Costanza et al., 2014). However, the
global society ultimately depends on the world’s ecosystems, their life-supporting processes,
and services (Gaffikin, 2009). In other words, humans and ecosystems are an inextricably
linked system (Fletcher et al., 2014). For that reason, the major challenge is to maintain and
enhance the beneficial contributions of nature for all people (Diaz et al., 2018). Within this
context, several global research programmes such as the Millennium Ecosystem
Assessment (MA, 2005) and the Intergovernmental Platform on Biodiversity and Ecosystem
Services (IPBES) were developed (Gaffikin, 2009; Diaz et al., 2018). All these global
initiatives draw attention to the significance of the approaches of social-ecological system
and resilience to governing landscapes, ecosystems, associated biodiversity, and ecosystem
services (Heslinga et al., 2017; Sanderson et al., 2002; Tengberg et al., 2012; Preiser et al.,
2018).

Social-ecological systems refer to a linked system? of people and nature (Walker and Salt,
2006). Such well-functioning and long-lived systems are composed of biophysical (e.g.
resources) and social components (e.g. institutions and knowledge systems) (Janssen et al.,
2007). These systems consist of relationships between elements at a number of scales and
within nested systems (Du Plessis, 2008). The socio-ecological systems undergo a process
known as the ‘adaptive cycle® (Cunningham, 2013). More recently, a number of scholars
have come to think of landscapes as a social-ecological system (Fischer, 2018).The social-
ecological landscapes are a complex system that can be characterized by its capacity to self-
organize and adapted on the basis of past experience and substantial uncertainties (Levin,
1998; Pahl-Wostl, 2007; Biggs et al., 2012). These landscapes are a linked system of people
(cultural diversity) and nature (biodiversity) (Berkes et al., 2003). People have shaped,
maintained, and developed these productive landscapes over centuries (Gallopin, 1991;
Turner et al., 2003, Scholz et al., 2011). The complex social-ecological landscape system
consists of ecological and social systems (Binder et. al., 2013). All components of ecological
(e.g. forests, wetlands, medicinal plants, and native vegetation) and social (e.g. population,
social organizations, institutions, and networks) systems are functionally linked in complex
social-ecological landscapes (Pickett et al.,, 1997). These landscapes continually develop
depending on their exposure to disturbances, their resilience, adaptive cycle, and adaptive
capacity in the long-term (Charette-Castonguay, 2014; Sharifi and Yamagata, 2016a). The

2Systems are seen as at least two elements that are interconnected (Scott, 2015). There are various definitions of
‘a system’. For example, Hall and Fagen (1956) defined system as ‘an entity with certain properties that can be
distinguished from its surrounding environment’. According to Mele et al. (2010), a system can be defined as an
entity, which is a coherent whole such that a boundary is perceived around it in order to distinguish internal and
external elements and to identify inputs and outputs emerging from the entity. A system can be natural (e.g., lake)
or built (e.g., government), physical (e.g., space shuttle) or conceptual (e.g., plan), closed (e.g. chemicals in a
closed bottle) or open (e.g. tree), static (e.g. bridge) or dynamic (e.g. human) (Mele et al., 2010). Systems, where
social, economic, ecological, cultural, political, technological, and other components are strongly linked, are
known as social-ecological systems. Such systems emphasize the integrated concept of the ‘humans-in-nature’
Eerspective (Petrosillo et al., 2015).

The adaptive cycle is a way of describing the progression of social-ecological systems through various phases of
organization and function. Four phases are identified: rapid growth, conservation, release, and reorganization.
The manner in which the system behaves is different from one phase to the next with changes in the strength of
the system’s internal connections, its flexibility, and its resilience (Walker and Salt, 2006). When a system
undergoes a major change, causing the system to shift into another phase of the adaptive cycle, it is said to
undergo a disturbance (e.g. drought, fire, floods, and migration) (Holling, 2001; Cunningham, 2013).
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social-ecological landscapes provide essential ecosystem services (e.g. supply of food,
fibber, energy, and drinking water) to society (Berkes and Folke, 1998; Unnasch et al., 2008;
Baral et al., 2014). However, some of these long-lived landscapes are experiencing difficulty
in continuing to function due to the impacts of several drivers (e.g. land use change) at
present (Janssen et al.,, 2007). Scientists are worried that many of the social-ecological
landscapes existing today may collapse by the end of the 21% century (Ostrom, 2007).
Therefore, there is a growing interest from researchers and the public to understand the
dynamics of the social-ecological landscapes and to support their sustainability (Leenhardt et
al., 2015). More recently, ‘resilience’ has emerged as the most important theory to build and
assess the sustainability of the social-ecological landscape system (Sarkki et al., 2017).

The theory of resilience was first introduced in 1973 by C.S. Holling as the propensity of a
system to retain its organizational structure and productivity following a perturbation (Holling,
1973). Resilience has emerged as a conceptual framework to understand changes and
cross-scale interactions in the social-ecological systems (Gunderson and Holling 2002;
Berkes et al., 2003; Ciftcioglu, 2017a). The theory of resilience has become a new and
growing topic of interest for a variety of disciplines (e.g. ecology, economics, planning, and
design professions) (Hassler & Kohler, 2016; Lizarralde et al., 2014, Ciftcioglu 2018) due to
the intensive changes in native ecosystems over the past 50 years (MA, 2005). Depending
on the disciplines, three major resilience approaches* (e.g. engineering resilience) have
emerged (Sharifi and Yamagata, 2016a). More recently, landscapes, economies, cities,
buildings, and plans are expected to be resilient to unforeseen externalities in a world of
rapidly changing technologies, climates, and cultures (Desouza et al.,, 2012; Schipper &
Langston, 2015, Ciftcioglu, 2018). There are various definitions for the term of resilience (e.g.
Walker and Salt, 2006; Cunningham, 2013; Ciftcioglu, 2017a). According to Plieninger and
Bieling (2012), resilience refers to the capacity or ability of a system to deal with disturbances
or changes without altering its essential characteristics (Plieninger and Bieling, 2012;
Ciftcioglu, 2017a). Or, it can be defined as the amount of change a system can undergo and
still retain the same controls on its function and structure, and the degree to which the
system is capable of self-organization, and it is enhanced by the ability of a system to
increase its capacity for learning and adaptation (Adger, 2000; Sarkki et al., 2017). In other
words, resilience refers to the conditional probability that a system in one stability domain will
flip into another stability domain given its current state and the disturbance regime (Perrings,
2006). Resilience does not necessarily mean that the system will look just as it did before a
disturbance. It will maintain its functions, but the individual parts of the system may have
changed (adapted) to new conditions in the environment (Longstaff et al., 2010). The
resilience of a system comprises three characteristics: (i) the capacity to absorb shocks and
maintain functions, (ii) to self-organize and, (iii) to learn and adapt (Carpenter and Brock,
2008; Mijatovi¢ et al., 2013). Resilience is an attribute, property, and/or the core of a social-
ecological system (Walker et al., 2004; Folke et al., 2010, Heslinga et al., 2017). The theory
of resilience has emerged as a conceptual framework, which contributes to the better
understanding of changes and cross-scale interactions in the social-ecological systems and
to determining such systems to adapt to change and to share the relevant interest in the
protection, management, and planning of areas (Plummer and Armitage, 2007, Heslinga et
al., 2017; Ruhl and Stuart Chapin, 2013). The resilience of social-ecological systems such as
landscapes depends on a variety of variables (e.g. biodiversity) at different scales (Berkes et

“The major resilience approaches comprise: engineering, ecological, and social-ecological resilience. The
engineering resilience conceptualizes resilience of a system as its physical resistance and its capacity to rapidly
return to an equilibrium state in case the thresholds are exceeded. The ecological resilience focuses on that
shocks are not always predictable. It advocates enhancing the tolerance of a system and recognizes that the
system may need to shift to new equilibrium state(s) in order to be able to retain its pre-disaster functionality. The
social-ecological resilience is based on the conceptualization of a system as a dynamic socio-ecological entity
that continuously undergoes transformation (Sharifi and Yamagata, 2016a).
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al., 2000 and 2003; Mijatovi¢ et al., 2013). Thus, resilience of the different spatial units (e.g.
home garden and landscape) influences each other through multiple cross-scale interactions.

Cross-scale interactions refer to processes at one spatial or temporal scale interacting with
processes at another scale that often result in nonlinear dynamics within thresholds. Cross-
scale interactions are important to understand the relationships between fine-scale and
broad-scale patterns, processes, and drivers to result in ecosystem change (Peters et al.,
2007). The social-ecological landscapes consist of different spatial units (e.g. home gardens
and ecosystems). Home gardens are one of the smallest patches and integrated systems in
the social-ecological landscapes (Agbogidi and Adolor, 2013). They are located in proximity
of human dwellings and often delimited from their surroundings by hedges, fences, and other
barriers (Agbogidi and Adolor, 2013; Polegri and Negri, 2010). They produce a variety of
goods (e.g. vegetables, fruits, and ornamental plants) and services (e.g. climate regulation
and aesthetic quality) for human wellbeing. They are also important sites for in situ
conservation of a wide range of plant genetic resources (Agbogidi and Adolor, 2013).
Biodiversity is an important property of home gardens that contributes to strengthening the
resilience of home gardens at the site scale and the resilience of social-ecological
landscapes through a set of cross-scale interactions (Mijatovi¢ et al., 2013; McPhearson et
al., 2014; Dewaelheyns et al., 2011; Farinha-Marques et al., 2017; Suéarez et al., 2016;
Sarkki et al., 2017; Smith et al., 2006; Carabine et al., 2015; Norris, 2012; Maruyama, 2016).
Thus, the social-ecological landscapes, home gardens, and associated biodiversity are
functionally linked through a number of cross-scale interactions. For that reason, the theory
of resilience, which is a system-based approach, should be adapted to better understand and
assess the dynamic relationship between the home garden and landscape systems, and the
cross-scale interactions between the both systems’ components. Accordingly, the purpose of
this study is to evaluate the function of home gardens in strengthening the resilience of the
social-ecological landscape system in Lefke City of the Northern Cyprus through a set of
cross-scale interactions. In doing so, the objectives of the study were (i) to design a
conceptual framework that links the resilience of the home garden and landscape systems
through a range of cross-scale interactions, (ii) to identify the major cross-scale resilience
assessment indicators at the home garden (site) scale, and (iii) to quantify the resilience of
the home garden system and to evaluate its inter-linkages with the resilience of the
landscape system. It is expected that the results of this study can help policy makers,
planners, and land managers to better understand the linkages between the resilience of
different spatial units and scales, and to design a mechanism that integrates the cross-scale
interactions into planning and relevant strategies.

2. MATERYAL AND METHOD
2.1. Study area: Lefke City in the Northern Cyprus

Cyprus is the third largest island in the Mediterranean Basin with a typical Mediterranean
climate with hot, dry summers, and mild winters (Ciftcioglu, 2015) (Fig. 1). The island is one
of the ‘biodiversity hotspots’ in the Mediterranean Region (Myers et al. 2000; Hadjisterkotis,
2001; Hadjikyriakou and Hadjisterkotis, 2002; Ciftcioglu, 2015 and 2018). The Island of
Cyprus comprises diverse landscape types due to varied climate and geology, and its
proximity to Asian, African, and Europe continents (Delipetrou et al., 2008, Ciftcioglu, 2017a,
b and c). The flora of Cyprus is representative of the eastern Mediterranean phytogeographic
region with typical features of agro-sylvo-pastoral systems and the dominance of pine
species (Pinus brutia Ten.) (UNESCO-FAO, 1969; Vural et al., 2010; Ciftcioglu, 2017a, b, c).
Lefke City has been selected as a case study area due to its typical Mediterranean
landscape characteristics, vernacular architecture with home gardens, historical, and
archaeological heritage values (e.g. the Soil and Vuni Palace archaeological sites).
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Fig. 1. The location of Cyprus Island in the Mediterfanean Basin_('_l'omaselli, 1977).

Lefke City is located on the north-western part of the island with its twelve villages. The total
population of the region is about 11,091 (5952 males and 5139 females) (Ciftcioglu, 2018,
cited in KKTC Devlet Planlama Orgitti, 2013). The positive relationship between the nature
and humans has caused the formation social-ecological landscapes in the region. These
landscapes comprise a mosaic of ecosystems (e.g. marine, coast, pine forest, Mediterranean
magquis formation, agriculture, and home gardens). The diversity of ecosystems has provided
a variety of ecosystem services (e.g. food, climate control and cultural heritage) for local
people. For example, the study of Ciftcioglu (2018) revealed that the local people collect 49
wild plant, 5 mushroom, and 30 fish species from the terrestrial and marine ecosystems for
various purposes (e.g. food, income generation, and nature experience). The home gardens
have been one of the smallest patches of the landscapes in the region. The local people
spend a significant portion of their daily life in the home gardens, which usually comprise a
front and a back yard. The front yard has an open view where ornamental plants with high
aesthetic features are dominated. The backyard is used to grow some kinds of vegetables
and fruits to provide easy access to raw materials and to support food production (Ciftcioglu,
2017b). The home gardens deliver a variety of ecosystem services (e.g. food, ornamental
plants, habitat for pets, aesthetic quality, and sense of place) for the residents. Evidence of
Ciftcioglu et al. (2019) showed that the home gardens host 233 ornamental plant species, 61
species of fruits and vegetables, which are cultivated for a variety of purposes (e.qg.
beautification and food production).The scholars emphasized that the home gardens
contribute to a number of components of human wellbeing such as ‘secure access to home-
grown resources on doorsteps’, ‘contact with nature’, ‘development of good social relations’,
and ‘basic materials for a good life’. Unfortunately, the social-ecological landscapes and
associated home gardens in Lefke City have degraded and/or lost due to the impacts of
several drivers of change (e.g. increasing urbanization trend, land use change, land
abandonment, and less maintenance). This situation has caused various irreversible results
such as decline in the flow of ecosystem services at the landscape and site scale, landscape
and habitat fragmentation, reduction of aesthetic quality, and ‘sense of place’ (Ciftcioglu,
2015 and 2018).

2.2. Method of the study

The method of the study consisted of three parts. Firstly, a conceptual framework, which
depicts the relationship between the resilience of the home garden and landscape systems
through a set of cross-scale interactions, was designed by reviewing the relevant literatures.
Secondly, appropriated cross-scale resilience assessment indicators at the home garden
scale were identified through an in-depth literature review. Thirdly, the relevant data on the
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indentified indicators were collected by employing a social preference approach and then
evaluated by performing the Statistical Package for Social Science (SPSS).

2.2.1. Design of a conceptual framework for linking the resilience of the home garden
and social-ecological landscape systems through a set of cross-scale interactions in
Lefke City of the Northern Cyprus

Resilience has been a challenging approach to better understanding the dynamics of social-
ecological landscape systems and their cross-scale interactions with different sub-systems
and to design mechanisms to cope with and to adapt to disturbances (Folke, 2006; Walker et
al., 2002; Evans and Caylor, 2009; Walker and Salt, 2006; Ahern, 2011). More recently,
several studies highlighted the importance of cross-scale interactions in building and
analysing the resilience of systems (Evans and Caylor, 2009; Folke, 2006; Walker et al.,
2002). Within this context, a conceptual framework was designed to link the resilience of the
home garden system with the landscape system through a number of cross-scale
interactions in Lefke City of the Northern Cyprus (Table 1).

Table 1. The conceptual framework that links the cross-scale interactions between the social-ecological
landscape and home garden systems and their resilience in Lefke City of the Northern Cyprus

Type of Spatial Type of spatial property Resilience-strengthening Resilience-
system scale measure related
outcome
Social- Landscape conservation, -Social-
ecological Landscape restoration and management ecological
landscape -Conservation of ecosystems resilience
Landscape - Conservation and management of | -Ecosystem
scale & agro-ecosystems and natural
-Restoration of degraded resources
landscapes resilience
-Management of water and soil -Community
resources resilience
-Establishment of new landscapes
Home Conservation and management -Ecosystem
garden of habitats and natural
-Conservation of habitats resources
-Habitat quality resilience
Site scale -Diversification of plant species -Community
-Rainwater harvesting resilience
-Improvement of soil fertility

Table 1 shows that the social-ecological landscape system in Lefke City consists of different
sub-spatial units (e.g. home gardens) and systems. The landscape and home garden
systems have different scales, components, properties of resilience, and measures for
enhancing resilience. Both systems are linked in a nested system. In addition, all their
aspects are interconnected through a number of cross-scale interactions. Their
interconnections are discussed at the base of landscape and site scale below.

The landscape scale: Landscapes comprise a diverse combination of ecosystems at
intermediate scales that affect each other across space and time within hierarchies of
interdependent ecological processes (Nassauer, 1995 and 1997; Wiens, 1999; Fischer,
2018). Many of the social and ecological processes that affect ecosystems occur at the
landscape scale. For that reason, the landscape scale is one of the most suitable spatial
units for managing ecosystems (Fischer, 2018). The social-ecological landscapes in Lefke
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City comprise a number of ecosystems (e.g. agriculture, pine forest, coast, marine, and
settlements). However, several factors (e.g. intensive urbanization, mining operation, and
drought) have caused the degradation of relevant ecosystems. Today, the social ecological
landscape system is poorly managed in the region. A national landscape planning strategy
and relevant management tools are urgently needed to halt the degradation of the
ecosystems, to conserve the native ecosystems, to manage the agro-ecosystems, to restore
the degraded lands, to conserve and manage the soil and water resources, and to establish
new landscapes (e.g. parks and other types of open green spaces) in Lefke City. The
landscape scale should comprise a holistic approach that covers all aspects of the landscape
system (e.g. ecological, economic, and socio-cultural) and relevant components (e.g. biotic
and human). Home gardens are one of the important patches of the landscapes in the
region.

The home garden (site) scale: The home gardens have been an important habitat for wild
and ornamental plants, pets, and local people in Lefke City. The floristic composition in the
home garden context can contribute to the biodiversity and habitat conservation efforts at the
site scale. In other words, protection of the home gardens can be a crucial resilient-
strengthening measure in terms of habitat conservation and habitat quality. Habitat quality is
an important indicator of ecosystem health and can be linked to community economic and
societal wellbeing. Moreover, resilient habitats are critical to wildlife and water conservation,
and flood control (e.g. forestry, recreation, and tourism) (Homeland Security, 2016). The
other resilient-enhancing measures at the site scale may comprise diversification of plant
species, rainwater harvesting, and improvement of soil fertility by mulching.

Assessment of the scales and their interconnections shows that the landscape and home
garden systems are linked through a number of cross-scale interactions in Lefke City. Thus,
a change on a scale directly causes a change in the other scale. For example, the study of
Sharifi and Yamagata (2016a) showed that the social-ecological landscapes are facing the
growing challenges posed by a broad array of stressors (e.g. population increase, intensive
urbanization, and resource depletion). Such large-scale disturbances may not only cause
changes at the landscape scale, but also bring changes to the local scale. Accordingly, a
number of cross-scale resilience assessment indicators can be used as a strategic tool to
understand the linkages between the both systems.

2.2.2. Identification of the major cross-scale resilience assessment indicators at the
home garden scale

The social-ecological landscape system comprises several sub-systems (e.g. home
gardens). All sub-systems are interrelated through a number of cross-scale interactions,
which are the key factors that build a strong relationship between different systems, their
components, and their resilience. Within this context, resilience assessment indicators
should reflect the cross-scale interactions between different systems. Indicators are
qualitative and quantitative variables, which are used to measure the status of a given
principle and/or a programme success (Sharifi and Yamagata, 2016a; Schipper & Langston,
2015, Ciftcioglu and Sunalp, 2019). Resilience assessment indicators should be feasible,
informative and cost-effective, and should be developed with the aim of creating healthy,
attractive, and functional living environments (Kallaos et al., 2014; Ciftcioglu and Sunalp,
2019). The potential cross-scale resilience assessment indicators should reflect the key
characteristics of a system’s resilience (e.g. robustness, flexibility, resourcefulness,
redundancy, and diversity) (Sharifi and Yamagata, 2016b). The appropriate cross-scale
resilience assessment indicators at the home garden scale for Lefke City were identified
through reviewing the relevant literatures (Table 2).
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Table 2.The appropriate cross-scale resilience assessment indicators at the home garden scale in Lefke City of
the Northern Cyprus

Type

of Ty.p.e of Charaqtgrlstlc Principle Description Indicator Example
resilience of resilience references
system
dlit/g:gﬁn?)f Kotschy et al.
lant s e)::ies (2015), Walker
Resource Conservation | P thi)ch ' Degree of (1992), Sharifi
robustness and rovides degline in and Yamagata
(Resistance maintenance mgterials for lant (2016a and b),
Ecological and absorption of plant recoverin di\eersit Mijatovi¢ et al.
cologica capacity) diversity dab bg y (2013),
I resilience and absorbing Ciftcioglu and
2 (Conservation changes and Sunalp (2019)
> and disturbances. P
= maintenance It refers to Dakos et al.
% of connectivity (2015),
Js! ecosystems, among green Dearee of Ciftcioglu and
9 habitats, and Adaptive areas and sgatial Sunalp (2019),
w natural ca Zcit interaction of conrr:ectivit Biggs et al.
resources) (Recgver gnd Maintenance resources of home y (2012),
response of connectivity across ardens b Carabine et al.
ca F;cit ) landscapes 9 nearb y (2015), Bodin
pactly that contribute reen ar)elas and Prell
to the flow of | 9 (2011), Nystrém
energy and and Folke
materials. (2001).
It means the
amount of Degree of UNU-IAS
. food food
Maintenance . . (2013),
production production .
Response of that for their Ciftcioglu
capacity food . (2017a),
. contributes to | own needs e
production sustaining the in home Ciftcioglu and
aining Sunalp (2019)
lives of gardens
households.
It means
diversification
of incomes
and
employments
that build
c adaptive Degree of
38 Social capacity and income Ciftcioglu
2 resilience allow generated (2017a),
o (Community Income individuals from Ciftcioglu and
.g and individual diversification and marketing Sunalp (2019),
3 resilience) communities of home- Homeland
to prepare for, grown Security (2016).
Recoyer respond to, plants
(adaptly €) and recover
capacity from disasters
and risks
(Homeland
Security,
2016).
It is about Degree of
younger interest of
generation’s younger Ciftcioglu
Demoaranhics interest in generation (2017a),
grap plant growth in plant Ciftcioglu and
and home growth in Sunalp (2019)
garden home
practices. gardens
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It means the Degree of
maintenance use of local
of cultural plant seeds
diversity (e.g. | and species
knowledge) UNU-IAS
into the future Degree of (2013),
to increase rowin Ciftcioglu
E uI_turaI the capacity of plgants W?th (2017a),
eritage h -
uman system religious Homeland
to adapt to and/or Security (2016),
and to cope spiritual Adger (2000).
with change values in
(Homeland home
Security, gardens.
2016).
Traditional
knowledge is
a cumulative
body of
knowledge,
practlc_e, and Degree of UNU-IAS
belief, use of local (2013)
Traditi evolving by names of o
raditional adantive lants Ciftcioglu
knowledge p p . (2017a), Adger
processes and | cultivated in
handed down home (2000), Berkes
(1999).
through gardens.
generations
by cultural
transmission
(Berkes,
1999).

Table 2 shows that the resilience of the home garden system in Lefke City comprises two
types of systems (ecological and social system) and their resilience. The cross-scale
resilience assessment principles and indicators reflect all relevant aspects.

The resilience of an ecological system means the capacity of an ecosystem to maintain a
steady ecological state (Adger, 2000). The ecological resilience strengthens the buffering
capacity of a system to absorb perturbations (Holling et al., 1995; Adger, 2000). Biodiversity
is the natural insurance of the ecological resilience (Folke et al., 2010; Ciftcioglu, 2017a) and
enhances resilience, stability, and ecosystem functioning (Adger, 2000). The ecological
resilience of an ecosystem comprises two properties: resource robustness and adaptive
capacity. Resource robustness reflects resistance and absorption capacity of resources (e.g.
plants) (Longstaff et al., 2010). The key principle for measuring resource robustness is
diversity (e.g. diversity of plants) (Ciftcioglu and Sunalp, 2019; Longstaff et al., 2010).
Diversity means the number of different kinds of elements (e.g. plant species and landscape
patches) that make up a system (Kotschy et al. 2015; Kotschy, 2013). Diversity is a key tenet
of resilience thinking and supports resilience in a range of different ways. Different organisms
perform different functions in an ecosystem that help balance the vital elements of the
system in a way that prevents the depletion of key ecological resources (Carabine et al.,
2015; Maruyama 2016). In respect to resilience, two types of diversity are particularly
important. The first one is functional diversity, which refers to the range of functional groups
(e.g. groups of different kinds of species like trees, grasses, deer, wolves, and soil) that a
system depends on. Functional diversity underpins the performance of a system. The second
is response diversity, which is the range of different response types existing within a
functional group. Resilience is enhanced by increased response diversity within a functional
group (Walker and Salt, 2006; Walker, 1992 and 1995; Chelleri, 2012; Leslie and McCabe,

335



Exploring the Function of Home Gardens in Strengthening the Resilience of Social-Ecological Landscapes through Cross-Scale
Interactions: A case Study from Lefke City of the Northern Cyprus

2013). In addition, Kotschy et al. (2015) highlighted that systems with many different
components are generally more resilient than systems with few components or less
heterogeneous components. Thus, diversity is a key cross-scale principle that contributes to
enhancing the ecological resilience of the home garden and landscape systems, and the
inter-linkages between them. Adaptive capacity is also an important aspect of ecological
resilience. It means the recover or response capacity of an ecological system and its
resources to disturbances (e.g. climate change and floods) (Whithey et al.,, 2017).
Connectivity is a key principle to measure the adaptive capacity of an ecological system
(Ciftcioglu and Sunalp, 2019; Longstaff et al., 2010). Connectivity is defined as the manner
by which and extent to which resources and species migrate, or interact across ecological
system (Biggs et al., 2012; Carabine et al., 2015; Dakos et al., 2015; Bodin and Prell, 2011).
Connectivity facilitates the flow of energy, material or information necessary for the resilience
of ecosystem services at the landscape scale (Nystrom and Folke, 2001; Dakos et al., 2015;
Carabine et al., 2015). Connectivity can enhance the resilience of landscapes and home
gardens by acting as a barrier against disturbances and can facilitate the maintenance of
biodiversity at the landscape scale, which underlines the production of many ecosystem
services (Dakos et al., 2015). Thus, plant diversity and connectivity are the key cross-scale
resilience principles that can help us to measure the ecological resilience of the home
gardens and to explore its linkage with the social-ecological landscape system in Lefke City.
However, the ecological resilience is strongly linked with the social resilience, as
communities are heavily dependent on the ecological resources for their livelihoods (Adger,
2000).

The social resilience means the ability of groups or communities to cope with external
stresses and disturbances as a result of social, ecological, political, and environmental
change (e.g. floods and economic shocks) (Adger, 2000). The social resilience is about the
response and recover capacity of individuals and communities. The response capacity of a
social system means to respond quickly to save lives, protect property and the environment,
and to meet basic human needs in the aftermath of an incident (Homeland Security, 2016).
Within this context, ‘maintenance of food production’ can be used as a key principle to
measure the degree of the social resilience. The recover (adaptive) capacity of a social
system means to assist communities affected by an incident to recover through a focus on
the timely restoration, strengthening, and revitalization of infrastructure, housing, and the
economy, as well as the health, social, cultural, historic, and environmental fabric of
communities (Homeland Security, 2016; Ciftcioglu and Sunalp, 2019; Kallaos et al., 2014;
Walker & Salt, 2006). The key principles for measuring the adaptive capacity of a social
system comprise connectivity and traditional knowledge (Ciftcioglu and Sunalp, 2019;
Longstaff et al., 2010). Connectivity can be defined as the manner by which social actors
move across landscapes and interact with different groups and/or stakeholders (Biggs et al.,
2012; Carabine et al., 2015; Dakos et al., 2015; Bodin and Prell, 2011). Connectivity
facilitates the flow of information necessary for the social resilience at the landscape scale
(Nystrom and Folke, 2001; Dakos et al., 2015). Traditional knowledge means the cumulative
knowledge and practices of people (Berkes, 1999), which should be integrated with scientific
knowledge to design co-adaptive management strategies for the social-ecological
landscapes and good governance of natural resources. Accordingly, five cross-scale
principles and relevant indicators were proposed to measure the social resilience of the
home garden system and to evaluate its linkage with the social-ecological landscape system
in Lefke City.

2.2.3. Data collection and analysis

The dataset of the research titled “Exploring the resilience of social-ecological landscapes by
linking ecosystem services, human wellbeing, and adaptive comanagement: Situation
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analysis for Lefke City of the Northern Cyprus” (Ciftcioglu, 2017a, b and c; Ciftcioglu, 2018)
was used in this paper. This section of the study consisted of two parts: data collection and
data analysis.

Data collection: A questionnaire form was designed to collect the data on “homeowners’
perceptions regarding the importance of the home gardens in strengthening the cross-scale
social-ecological landscape resilience”. The perceptions of the interviewers were examined
by a number of relevant indicators, which were identified in the previous section. The
indicators were given as a question in the questionnaire. The questionnaire was pretested
with several interviewers and then revised. The questionnaire form had two parts. The first
part focused on the profile of interviewers (e.g. age, gender, and occupation). The
perceptions of the interviewers were questioned in the second part. Within this context, the
interviewers were asked eight questions. They expressed their values on a 0-5 Likert scale,
where: 0 shows no relevant importance, 3 shows medium relevant importance, and 5 shows
very high relevant importance. The interviewers were sampled by applying a purposive and
snowball sampling method. The criterion for sampling interviewers was “to have a home
garden”. Accordingly, we interviewed with a total number of 106 local community members
from 12 villages located in Lefke City (Table 3). The questionnaire was applied face-to-face
in the home gardens of the interviewers. They were informed about the aim, objectives, and
expected outcomes of the study during the meetings. The relevant data were collected
between December 2015 and April 2016.

Table 3. Population profile of the interviewers in this study (Ciftcioglu, 2017a, b and c; Ciftcioglu, 2018).

Population profile | Category of Number of Percentage of
population profile interviewers interviewers
Gender Female 29 27,4
Male 77 72,6
Education level Primary school 29 27,4
High school 43 40,6
College 34 32,1
Occupation Farmer 8 7,5
Office clerk 22 20,8
Fisherman 2 19
Student 1 0,9
Retired 21 19,8
Self-employed 31 29,2
Housewife 21 19,8
Age range Under 19 1 0,9
Between 20-29 9 8,5
Between 30-39 23 21,7
Between 40-49 15 14,2
Between 50-59 31 29,2
60- over 60 27 25,2

Table 3 indicates that most of the interviewers are either with a high school (40,6%) or
college (32,1%) degree. Most of the people are self-employed (29,2%), office clerk (20,8%),
or retired and housewife (19,8%). Their age profile changes between 50-59 (29,2%) and 60-
over 60 (25,2%). The younger generation migrated to the urban cites (Nicosia or Kyrenia) for
employment opportunities; therefore, their participations in the study were very limited.
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Data analysis: The collected data by the questionnaire were evaluated using the Statistical
Package for Social Science (SPSS version 15.0, SPSS). The average relative value of each
indicator was estimated by dividing the total score to the total number of the interviewers.

3. Results and discussion: Evaluation of the role of home gardens in strengthening
the social-ecological landscape resilience through the cross-scale interactions in
Lefke City of the Northern Cyprus

This part of the study represents the perceptions of stakeholders regarding the importance of
home gardens in enhancing the resilience of the social-ecological landscape in Lefke City of
the Northern Cyprus. The resilience of the home gardens was measured with a number of
cross-scale resilience assessment indicators on the 0-5 Likert Scale. Assessment of the
relevant data is given in Table 4.

Table 4. Descriptive statics regarding the function of the home gardens in strengthening the resilience of the
social-ecological landscape system through the cross-scale interactions in Lefke City of the Northern Cyprus (on
the 0-5 Likert Scale) (n: 106).

Type Type of Characteristic | Principle Indicator Mean Std. Current
of resilience | of resilience value Deviation state
system
Ecological | Resource Conservation Degree of 3,83 1,26 Medium
resilience | robustness and decline in plant plant
% maintenance diversity diversity
® of plant
7 diversity
8 Adaptive Maintenance Degree of 2,48 1,36 Low
k=) capacity of connectivity | spatial connectivity
% connectivity of
8 home gardens
by nearby
green areas
The average relative value of the ecological resilience of the home 3,15 1,31 Medium
garden system
Social Response Maintenance Degree of food 2,15 1,20 Low food
resilience | capacity of production for production
food their own
production needs in home
gardens
Recover Income Degree of 1,11 0,55 Very low
(adaptive) diversification income
capacity generated
from marketing
of home-grown
plants
% Demographics | Degree of 1,97 1,28 Very low
2 interest of
o younger
.g generation in
3 plant growth in
home gardens
Cultural Degree of use 1,94 1,23 Very low
heritage of local plant
seeds and
species
Degree of 1,65 1,19 Very low
growing plants
with religious
and/or spiritual
values in
home gardens.
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Traditional Degree of use 4,17 0,96 High
knowledge of local names
of plants
cultivated in
home gardens
The average relative value of the social resilience provided by the 2,16 1,06 Low
home garden system
The total average relative value of the resilience of the home garden 2,41 1,12 Low
system

Table 4 shows that the resilience of the home garden system consists of two types of
resilience: the ecological and social (including a limited economic resilience) (Fig. 2).

Aspect of Scale
resilience
Home garden Landscape
v v
-Diversity of patches Heterogeneity and
Ecological -Diversity and plant connectivity between
r resilience species 0 forests, agricultural lands,
and home gardens
‘ = = .
Economic Food production Agricultural production
resilience H
= = = =
-Contact with nature -Traditional rural culture
Social -Biofilia “ -Traditional  agricultural
L resilience -Socialization with practices
community members -Sense of place

Fig. 2. The cross-scale interactions between the resilience of landscape and home garden
systems in Lefke City

The ecological resilience of the home garden system and its linkage with the social-
ecological landscape system were evaluated with two indicators. Plant diversity is a key
indicator at the home garden scale. It directly influences the landscape resilience through a
number of cross-scale interactions. Plant diversity enhances the resistance and absorption
capacity of the ecological system at the home garden scale. In other words, abundance of
different plant species increases the functional and response diversity of the home garden
system to disturbances (e.g. drought). The degree of decline in plant diversity of the home
gardens in Lefke City was estimated to be medium with a 3,83 points. The interviews with the
participants and field observations revealed that the current trend in plant diversity at the
home garden scale is in a decline process due to the impacts of several factors (intensive
urbanization, degradation and loss of home gardens, ageing of the society, less interest of
the younger generation in home garden practices, and less maintenance). The decline in
plant diversity at the site scale may lead to the degradation of biodiversity and heterogeneity
of the landscapes through the cross-scale interactions. In addition, the loss and/or
degradation of the home gardens may cause a decline in the degree of spatial connectivity at
the site and landscape scale in the region. The degree of spatial connectivity of the home
gardens by nearby green areas was determined to be low with a 2,48 points. The degree of
connectivity at the site scale can adversely influence the ecological resilience of the
landscape system (e.g. decline in the buffering capacity of the landscape system against
disturbances), the maintenance of biodiversity, and the flow of ecosystem services at the
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landscape scale. The average relative value of the ecological resilience of the home garden
system was estimated to be medium with a 3,15 points in Lefke City. However, the ecological
resilience is directly linked with the social resilience.

The social resilience of the home garden system was evaluated by five principles and
relevant indicators. Assessment of the collected data and field observations revealed that the
local people cultivate various plant species in the home gardens to meet their own needs.
However, the degree of food production in the home gardens was calculated to be low with a
2,15 points. The local people generate a very low income (with a 1,11 points) from marketing
the home-grown plant species. This situation shows that the local people have engaged in
food production to meet their basic needs. Both indicators reflect the importance of the home
gardens in strengthening the economic resilience of the local people. The degree of younger
generation in plant growth in the home gardens was estimated to be very low with a 1,97
points. The younger population have lost their interest in the home gardens and agriculture
practices due to the impacts of migration to urban cities for employment reason and
modernization. The principle of cultural heritage was evaluated by two indicators, which were
estimated to be very low. However, traditional knowledge regarding the ‘use of the local
names of plant species cultivated in the home gardens’ was estimated to be high with a 4,17
points. This situation shows that the relevant traditional knowledge is still in use in the region.
The principles of ‘demographics’ and ‘traditional knowledge’ are mutually related. For
example, migration of the younger generation from the region may lead to a halt in the
transmission of relevant traditional knowledge. The other driving forces for degrading the
social resilience at the site scale were identified as ‘intensive urbanization’ and ‘ageing of the
society’. All these factors together cause the degradation and/loss of the home gardens at
the site scale, which result in the degradation of the ecological resilience of the landscapes,
individual and community-based resilience at the both scales. Within this context, the
average relative value of the social resilience at the home garden scale was tended to be low
with a 2,16 points. The total average relative value of the resilience of the home garden
system was estimated to be low with a 2,41 points. Degradation of the ecological and social
resilience of the home gardens (e.g. decline in plant diversity and connectivity) at the site
scale can cause a decline in the biodiversity, heterogeneity, food production, traditional land
uses, and the social-ecological landscape through the cross-scale dynamic interactions. All
of them together can lead to a decline in the resilience of the communities in Lefke City. In
other words, the ecological and community (social and economic) resilience are interlinked.

4. CONCLUSIONS

The home gardens are one of the smallest spatial units of the social-ecological landscapes in
Lefke City. In other words, the home gardens are a small social-ecological system, which is
located in the larger social-ecological landscape system in the region. Both systems are
interconnected through several cross-scale interactions (e.g. spatial connectivity). The home
gardens perform as a habitat, which increases the resilience of the landscapes and the flow
of ecosystem services through enhancing the species diversity, spatial heterogeneity, and
connectivity. For that reason, the home gardens should be preserved to contribute to the
biodiversity conservation and the sustainable flow of ecosystem services at the landscape
scale in Lefke City. In addition, the cross-scale interactions between the home garden and
landscape systems should be integrated within the relevant planning strategies not only in
Lefke City but also elsewhere of the Northern Cyprus. Thus, the home gardens should be
used as a management tool to rapidly estimate the resilience of social-ecological landscapes
in Lefke City and elsewhere.

Evaluation of the linkages between different spatial units helped us to identify the key cross-
scale resilience assessment principles and indicators. Such ecological (e.g. spatial
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heterogeneity and connectivity) and social principles (e.g. traditional ecological knowledge
and cultural heritage) and relevant indicators are important management tools, which should
be integrated into the relevant conservation and management strategies.

On the other hand, managing for resilience of the complex social-ecological landscapes
requires one of the adaptive management approaches. Within this context, adaptive
comanagement is a strong and effective landscape management approach that helps to
build and strengthen the resilience of the complex landscape systems. Adaptive
comanagement is a flexible and community-based management approach. The management
responsibilities are shared between the governmental and public stakeholders. As a result,
adaptive comanagement can contribute to building and enhancing the resilience of the home
gardens, the social-ecological landscapes, and associated ecosystem services in Lefke City
and elsewhere.
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