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1. Introduction 
As all Mediterranean countries, Greece faces the problem of increased desertification, with its islands 
being listed as areas of high desertification risk. The impacts of climate change, in particular the 
reduction of rainfall or/and its duration, temperature increase, as well as the increase of the 
frequency of extreme weather phenomena, are not only just a simple notice, but scientifically 
documented, posing a major threat to island ecosystems. The impacts of these specific changes are 
expected to influence significantly biodiversity, composition and functionality of ecosystems, soil 
structure, water reserves, island landscape and, as a result, the production and economic activities, 
such as agriculture and tourism. 

The mitigation of climate change effects can be achieved through Green Infrastructures. This term is 
used for networks of natural and semi-natural areas with other environmental features, designed to 
deliver essential ecosystem services which underpin human well-being and quality of life. The 
terraces of Andros and of the Aegean islands in general constitute an existing Green Infrastructure. 
Terraces, also known as aemasies on Andros Island, are manmade horizontal strips of land created 
on sloping terrain, almost always supported by walls. These walls are usually made from drystone 
(xerolithia). 

The art of drystone walling, i.e., the knowledge of building stone structures without the use of mortar 
or any binding material, was inscribed in the UNESCO’s Representative List of the Intangible Cultural 
Heritage of Humanity in 2018. Terraces were created mainly to permit or facilitate cultivation on 
slope terrain and for the reduction of soil erosion. At the same time, the terraces have many positive 
effects, such as the flood risk reduction and the water permeability easing in dry fields. In recent 
decades, however, they were almost completely abandoned along with the traditional land 
management. 

 

2. LIFE TERRACESCAPE project 
The LIFE TERRACESCAPE project aims to the functional restoration of terraces through re-cultivating 
them. The immediate objective of the project is to demonstrate the benefits of such an action on the 
spot, with the expectation that the effort will be multiplied by other locals. The ultimate objective is 
to create adaptive Green Infrastructures functioning as a barrier against the effects of climate 
change. The action takes place on the island of Andros, aiming to expand to other Aegean and 
Mediterranean islands. 

 

3. Terraces of Andros as Green Infrastructure 
In the framework of TERRACESCAPE project, the re-cultivation of terraces on a large scale is expected 
to offer a Green Infrastructure, with multiple benefits for the adaptation of the island ecosystems to 
the climate change. 

The effects of terraces as Green Infrastructures include: 
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• flood risk reduction, 

• soil retention and the reduction of erosion, 

• water permeability easing and the aquifers replenishing, 

• soil fertility increase through appropriate management and 

• shelter and food provision for wildlife. 

During the project, approximately 100 ha of terraced land are being cultivated with local varieties. 
These varieties are considered important as they are adapted to the insular climatic and soil 
conditions (drought, high temperature), as well as the expected prevailing conditions due to climate 
change, as they require small water inflows and minimal fertilization. The main crops cultivated for 
the project are mainly barley and in smaller areas oregano, onion, oat and lupine. 

 

Photo 1: Barley harvesting on terraces of Andros, 2021 (photo: NCC) 

 

Climatic adaptation of farmlands is achieved through implementing climate-smart agricultural 
practices. The state of habitats and biodiversity is improved, especially that of some threatened 
species and the same holds true for the micro-climate (temperature reduction, humidity increase). 
Some of the practices implemented are the maintenance and creation of hedgerows, the low 
intensity management of soil, the maintenance of the drystone terraces and the avoidance of 
agrochemicals use. All the practices are described in the “Good Practice Guide”, created in the 
context of the project and available to interested farmers through the Land Stewardship Organization 
(LSO) office and the website. 

 

4. Land Stewardship Organization “Aegean Farmers” 
The Land Stewardship Organization “Aegean Farmers” (www.landstewardship.gr) was created in 
order to engage local communities and stakeholders in the implementation of core nature and 
culture conservation actions contributing to their sustainability on Andros Island. The LSO “Aegean 
Farmers” has been established through a collaborative agreement between the Green Fund, the 

http://www.landstewardship.gr/
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Municipality of Andros and the Social Cooperative Enterprise having the same name (“Aegean 
Farmers”). The objective of the project for the LSO is to soon become financially self-sustained, 
supported by the production revenue and the product placement on the market. 

Land Stewardship is a strategical tool for the preservation of landscape values and of the environment 
as a whole, by prioritizing the functional restoration of agro-ecosystems, the capacity to respond to 
environmental disturbances and the preservation of biodiversity, without excluding man, farmer 
and/or land owner. 

It is worth noting that “Aegean Farmers” is the first Land Stewardship Organization established in 
Greece. 

 

5. Structural interventions and Drystone wall schools 
In November 2021 and March 2022, two Drystone wall Schools were successfully held in which more 
than 40 people from Greece and abroad were trained. The training was undertaken by craftsmen 
from Andros and Epirus, distinguished professors, engineers and architects, offering the attendees 
practical and theoretical lessons. During the two Schools, 70 m of drystone terraces in the area of 
Korthi and 1000 m of a path that leads to the Archaeological site of Ancient Zagora, were restored. 

 

   

Photo 2: Restoration during the 1st 
Drystone wall School on Andros, 
November 2021 (photo: University of 
the Aegean) 

Photo 3: Restoration during the 1st 
Drystone wall School on Andros, 
November 2021 (photo: University of 
the Aegean) 

Photo 4: Restoration during the 2nd 
Drystone wall School on Andros, 
March 2022 (photo: University of the 
Aegean) 

 

In the framework of TERRACESCAPE project, structural interventions have been implemented in 6 
fields. Specifically, drystone terraces, a stone paved threshing floor, a traditional wine press and a 
farmer hut. 
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Photo 5: Restoration of a traditional wine press in the area of the Zoodohos Pigi Monastery, Andros (photo: Green Fund) 

 

 

6. Education of youth and TERRACESCAPE dissemination 
A wide range of educational and dissemination material has been published during the 
implementation of TERRACESCAPE project. Four books have been published, referring to terraces 
cultivation, biodiversity on terraces, references to the terraces in the literature and a guide for the 
creation of a terrace model by students. Moreover an electronic game was created with the title 
“Building Terraces” aiming mainly to primary school pupils.   

 

 
 

Photo 6: The electronic game “Building Terraces” 
Photo 7: Snapshot from the project’s documentary 
“Xerolithia” 
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The TERRACESCAPE documentary “Xerolithia” (spot https://youtu.be/OsduE-2GI-o) was completed 
in September 2022 and shown for the first time on 10/09/2022 on the opening day of the exhibition 
“Terraces of the Aegean: Images from the Past to the Future”, which is taking place at the Kaireios 
Library, in Chora, Andros (10/09/2022 – 31/01/2023). The documentary outlines the timeless 
relationship of islanders with the Aegean landscape, focusing on the construction and cultivation of 
terraces, completely intertwined with the life on the islands. It presents the past, present and future 
of terraces, their cultural and ecological value, with special emphasis on their environmental 
importance, through their timeless operation as Green Infrastructures, which today are an 
insurmountable tool for halting the effects of climate change that threaten the Aegean Sea. The 
documentary is a production of the University of the Aegean and was directed by Stelios 
Charalambopoulos. 

 

7. Decision Support Tool 
On October 2022 the Decision Support Tool was made available on the project’s website. It is a tool 
for the selection of terraced fields suitable for re-cultivation and implementation of climate-smart 
practices. The Tool’s objective is to assist the interested farmers by providing information about the 
climatic and soil conditions on Andros Island, the selection of the suitable local varieties and the 
practices that should be implemented.  

 

8. Terraces’ biodiversity and the effect of TERRACESCAPE 
This action was treated by two university teams: that of the National and Kapodistrian University of 
Athens and the University of the Aegean. 

The first team undertook the assessment and monitoring of the structure and composition of 
terrestrial fauna communities in the study area, aiming to record its current state prior to the 
commencement of the project actions and to subsequently assess and evaluate the impact of these 
actions on the fauna of the area. More specifically, the biodiversity of terraces was studied in selected 
project sites where cultivation practices where implemented, with emphasis on the biodiversity of 
reptiles, small mammals, invertebrates and birds, as well as their abiotic environment.  

Baseline surveys were conducted during the early years of the project for the assessment of the 
current state of fauna (arthropods, mammals, reptiles and birds) as well as abiotic parameters of 
their microhabitats. The methodological approaches for these surveys were developed at the 
Monitoring Plan. The aim was to record the existing state of biodiversity so that an evaluation of the 
impact of re-cultivation of abandoned terraces on biodiversity could be performed.   

As far as terrestrial insects are concerned, the cultivation techniques applied on the framework of 
the project had a positive impact on their abundance, which means that it was statistically confirmed 
that the revival of cultivation practices led to fields with higher insect abundances. On the contrary, 
the lizard populations that were also studied showed slightly increased population densities on the 

https://youtu.be/OsduE-2GI-o
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fields that were cultivated on the context of the project, however these differences were not 
statistically supported. 

The team of the University of the Aegean undertook the monitoring of pollinators and their partner 
plants in the cultivated fields of the project. The samplings were performed in 9 cultivated fields and 
6 abandoned ones for comparison’s sake. 

The outcome indicates that the pollinator abundance, the bee and the plant richness were positively 
affected by the field cultivation. In the context of the project the main cultivated species was barley 
that does not contribute to the available food for the pollinators. The cultivations were small-scale 
and hedgerows were maintained at the margin of the fields by selective removal of non-contributing 
plant species in pollination. In addition, environmentally friendly practices were performed without 
using agrochemicals. This fact allowed the preservation of a large number of insects and plants. 

The continuation of cultivation with the same methods, the establishment of flowering plants and 
the removal of plants such as Sarcopoterium spinosum, are some of the measures that will contribute 
to the maintenance of a large number of pollinators and flowering plants in the following years after 
the completion of the project. 

 

9. Climatic conditions and the next day 
The National Observatory of Athens contributes to the LIFE TERRACESCAPE by recording basic 
meteorological data in selected locations, with or without the project interventions, through a 
meteorological network consisting of 13 stations. The (micro-) climate information of the selected 
terraces/plots has been recorded since summer 2018 by 12 small autonomous stations, covering air 
temperature and relative humidity, installed throughout Andros, as well as 1 automatic online 
meteorological station (recording air temperature, relative humidity, precipitation, wind speed / 
direction, atmospheric pressure, solar radiation), installed on the roof of the Moustakeio building 
(Korthi, SE Andros). The data were collected over the period 2018 -2022. Their analyses focuses on 
identifying extreme events such as heat waves and heavy rainfall. The collected data will provide a 
solid basis for comparisons, after the end of the project, with modelled future climate changes in the 
Aegean islands.  

Results: figure 1 (left) shows the seasonal air temperature variability; the average annual 
temperature is around 18°C. The stations at higher altitude (Panachrandou Monastery, Gianniseo, 
Kastro Kochylou) show the lowest temperatures, while low-lying stations in Korthi Bay (Korthi 
stations) register the highest temperatures. Total annual precipitation (recorded by the online 
station, (https://tinyurl.com/7vy3emk9) was considerably higher for the 2018-2019 growing season 
(Figure 1 right) than the long-term mean (~508mm). National Observatory of Athens will also look at 
the (preliminary) changes in temperature and humidity between meteorological sensors on sites that 
did (marked with orange Figure 1)/ did not experience renewed terrace cultivation. 

https://tinyurl.com/7vy3emk9
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Figure 1. (Left) Seasonal air temperature from all 12 small stations for the data recording period June 2018-June 2022 over 
Andros. (Right) Precipitation in Moustakeio online station during the 4 past growing seasons 

 

Furthermore, the National Observatory of Athens estimated and analyzed the changes of climate 
indices related to agriculture activities in order to identify regions most at risk to adverse climate 
change impacts in agriculture and to prioritize future interventions and adaptations in the Aegean 
islands. Changes in climate indices based on temperature and precipitation simulations of selected 
regional climate models from the EURO-CORDEX database (spatial resolution ~12 km), were 
estimated for two future periods, near-2031-2060 and distant-2071-2100 future under the IPCC 
RCP4.5 (intermediate, climate change mitigation scenario) and RCP8.5 (extreme, non-mitigation with 
high emissions) climate scenarios. Climate model projections for the Aegean islands showed (Table 
1) increases in air temperature and drought periods in the future. These climate changes impact on, 
for example, floods, erosion, (ground) water availability, fire frequency/magnitude and vegetation. 
Terraces may help decrease the negative impacts of climate change, through decreasing erosion, 
increasing infiltration, help storage and slow release of groundwater, decreasing flood peaks, 
creating fire-breaks and preserving soil (and vegetation). The benefits of terrace restoration are likely 
felt progressively over time, depending on the total extent of restored / protected terrace surfaces. 

 
Table 1. Differences of selected climatic indices between near (2031–2060) or distant (2071-2100) 
future period and control period (1971-2000), under the RCP4.5 and RCP8.5 climate scenario.  
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10. The challenges of TERRACESCAPE and the future 
TERRACESCAPE and the project team had to overcome a number of obstacles and challenges 
throughout the course of these five years. While some were overcome, there are also some others 
that were not. We keep note of the last ones and take them as valuable lessons for the future and an 
example for the implementation of forthcoming projects in the Aegean islands. 

The main issue regarding the challenges was the poor primary production of the cultivated fields. 
This was certainly due to the series of years of field abandonment that were received by the 
TERRACESCAPE project and eventually the poor cultivation care provided. We conclude that these 
fields will take several years of continuous cultivation to bring the soil back into a condition that will 
yield sufficient production. An additional issue was the lack of suitable machinery for terrace 
cultivation. Importing suitable harvesters was not feasible with bureaucracy being the 
insurmountable obstacle. In general, the Greek bureaucracy seems to have hindered the 
development of the project and the success of certain actions. 

The future of TERRACESCAPE is linked to the sustainability of the Land Stewardship Organization 
"Aegean Farmers". The “tools” (know-how, product certification, equipment, etc.) are available to 
the participating farmers of the LSO, who will have to move autonomously saving money for 
themselves and the crops of the following years. 

The effort to transfer knowledge to other islands of the southern Aegean has already begun through 
participation in actions such as the Drystone wall Schools. The aim is to create a network of cultivated 
terraces serving as Green Infrastructure that will support local biodiversity and mitigate the effects 
of climate change. 

 
 
 
 
 

 

 
 
The LIFE TERRACESCAPE (LIFE16 CCA/GR/000050) is co-funded by the LIFE Programme of EU, with the contribution of 
the Green Fund. 
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