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Preface

The papers in these Proceedings were presented at the 2006 Naxos International
Conference on Sustainable Management and Development of Mountainous and Island Areas,
organized by the Department of Forestry and Management of the Environment and Natural
Resources, Democritus University of Thrace, and co-organized by the Geotechnical Chamber
of Greece, the Municipality of Naxos, the Municipality of Drimalia and the Cultural
Organization of Koronos.

The conference sought to bring together an international and interdisciplinary audience,
and in particular, researchers, government officials, company representatives or
environmental activists. The aims of the conference were to tackle many of the issues
connected with the sustainable management and development of mountainous and island
areas, share experiences and work towards solutions.

The three-day meeting included presentations from 10 different countries, in particular,
Bangladesh, France, Germany, Greece, Hungary, India, Malta, Slovenia, The Netherlands and
United Kingdom. Key note speakers were Prof. Eugenia Bezirtzoglou, Democritus University
of Thrace, Prof. loannis Hatzopoulos, University of the Aegean, Prof. Anastassios
Papastavrou, Aristotle University of Thessaloniki, Prof. Michael Scoullos, National and
Kapodistrian University of Athens, Prof. Alexandros Sideridis, Agricultural University of
Athens as well as Dr Michael Littledyke, Research Director, Faculty of Education,
Humanities and Science, University of Gloucestershire and Dr Paul Pace, Director, Centre for
Environmental Education and Research, Faculty of Education, University of Malta.

These Proceedings present the eighty nine papers that were seen as the most useful and
valuable within the context of the conference. All contributions have been reviewed for
publication, and not all papers submitted could be included in the final Proceedings volumes.

I hope that the expert knowledge presented in these Proceedings will not only offer a
valuable source of information on the subject of sustainable management and development of
mountainous and island areas but it will also be looked back on in the future as a milestone in
the development of this important field of human endeavor.

Dr Evangelos I. Manolas

President of the Organizing Committee
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Fiber analysis techniques for sustainable manufacturing of corrugated
board and packaging

Stergios Adamopoulos
Technological Educational Institute of Larissa
Branch of Karditsa
Department of Forestry and Management of Natural Environment
43100 Karditsa, Greece
E-mail: adamopoulos@teilar.gr

Abstract. Environmental — economic pressure
and associated regulations have led to a
significant increase of recycled paper as the
main fibrous component of corrugated board the
last years. Corrugating packaging industry is
facing the challenge to enhance products derived
from recycled pulp and to ensure a satisfactory
strength of packages. Advanced techniques are
highly needed for the evaluation of packaging
fiber supply sources as well as for the utilization
of the available resources in an optimal manner.
As industrial packaging is based on the
characteristics  of its  constituent  fibers,
information on the fiber composition of the
recycled raw materials is of primary importance
for a continual control of fiber sources. This
paper reports on the usefulness of fiber analysis
techniques as diagnostic methods for assessing
the potential quality distribution of fibers for
sustainable packaging manufacturing.

Keywords. Fiber composition, recycled fibers,
corrugated board, packaging, sustainability.

1. Introduction

Paper products form part of an integrated
carbon cycle based on the photosynthesis,
conversion of water, carbon dioxide, nutrients
and solar energy into renewable wood-based
biomass. Once consumed, paper may be
recovered and used again either as a source of
secondary fibers, to produce recycled paper or as
bio-fuel. Hence, virgin and recycled fibers are
complementary and their use has to be optimized
according to the characteristics required by the
final product and use.

Recycling, as part of the paper cycle, plays an
important role in the sustainable development of
the paper sector. In Europe, recovered paper has
become a major raw material representing 46%
of the total volume of the raw materials used by

the paper industry and representing a recycling
rate of 51.6% in 2003 [8]. The packaging sector
is the biggest consumer of recovered paper,
among the different paper and board sectors, as it
consumes almost two thirds of the recovered
paper (30 million tons). Among the several
targets of EU policies one is to promote
recycling. EU Packaging and Packaging Waste
Directive 94/62/EC [12], which entered into
force in 1994, harmonizes national measures
covering the management of packaging waste to
ensure that Member State restrictions on
packaging do not have the effect of creating
barriers to trade, and to reduce the overall impact
of packaging and packaging waste on the
environment. In particular, the measure sets
targets for both the recovery and recycling of
waste and stipulates that Member States should
take the necessary steps to set up systems
capable of handling the return, collection, reuse
or recovery of waste. There is a commitment [8]
to ensure that 60% of paper and board products
in Europe will be recycled by 2008 (Figure 1).

40.0% 45.0% 50.0% 55.0% 60.0%

Figure 1. Increase of recycling rates of paper
and paper products according to EU policies

The fiber sources for paperboard production
have shifted from roundwood to mill residues,
agro-residues and recycled paper while the share
of recycled paper is projected to increase
significantly over the next years due to
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environmental and economic pressure [36, 28,
33, 13].

A direct consequence of the move towards
higher recycling rates is the change to more
heterogeneous, numerous and smaller sources for
the packaging sector. Globalization and
international trade of wood, pulp, paper and
recovery has also resulted in continuously
increasing heterogeneous composition and
qualities of packaging the recent years.

According to the above there is a necessity of
putting more emphasis on better characterization
and classification of recovered paper quality. In
summary, the actual problem is the optimization
of packaging along the wood-based fiber supply
chain. Improved organizational systems would
increase the efficiency of all actors and, the
quality of the final products, whilst improving
the environmental performance of the supply
chain.

The present work summarizes on the potential
of fiber analysis techniques to address a very
common technical problem for the corrugated
board industry, the variability in raw materials
(packaging grade papers) with increasing
percentages of recycled fibers.

2. Recycled materials for packaging

Fiber packages, being the most prominent
structural application of paper, have increased
significantly their production during the last
years. They are used in many packaging
applications starting from simple transportation
containers and ending with multicolor printed
display containers for stores. Around 58 million
tons of packaging is consumed annually within
the European Union and there is an increasing
need for packaging materials [8].

The corrugated board structural panels
comprising such packaging are formed from a
pair of flat faces called liners which are separated
by a periodic fluted core referred to as the
corrugating medium [29]. Liners are available in
three basic forms (common names):

o Kraft (mainly virgin kraft fibers)

e Test (virgin kraft fibers and recycled

fibers)

o Recycled based (recycled fibers)

The role of the medium material is to
maintain separation between the two liners.
There are two types:

o Semi-Chemical

chemical fibers)

(mainly virgin semi-

e Recycled based (heavily recycled fibers)

Packaging grade papers (liners and medium)
are characterized according to their component
fibers (virgin or recycled), their production
methodology and their weight (grammage).
Concerning the board construction, besides the
grade and weight of the basic materials, the
formation pattern of the flutes and a number of
liner/flute/liner layers (number of walls) can also
be varied. By using combinations of liner paper,
fluting medium and flute forms it is possible to
produce boards suitable for most packaging
applications.

Corrugated boards are typically lightweight
and inexpensive, and have both high stiffness-to-
weight and strength-to-weight ratios. Strength
characteristics of packages are crucial for
establishing  different  product  qualities.
Manufacturers want their packages to be more
resistant, even if there are bad handling
conditions, and this resistance must be fulfilled
by optimizing the product, not by increasing its
width or grammage. Corrugated board producers
must always ensure a satisfactory strength of
corrugated board and packages despite the
increase of recycled paper as the main fibrous
component (corrugated board contains 60-100%
recycled fiber) and the continuous reduction of
paperboards grammage.

Pulps from recycled waste paper consist of a
mixture of papers grades. Mixed waste paper
varies in composition from source to source and
from day to day from a single source. Nowadays,
mixed waste is the most abundant grade of waste
paper available. The difficulty of predicting the
properties of paper products produced from
heterogeneous sources puts several limitations
and a step forward would be the development of
new methods for the reliable characterization of
those sources. The effective utilization of such an
alternative raw material by the corrugated board
industry is of great environmental and
economical importance.

3. Corrugating packaging sector and need
for innovation

The corrugated board and packaging
manufacturing industries are mostly small and
medium enterprises (SMEs). In 2002, there were
735 corrugated companies in Europe, employing
89,345 people (production personnel and others)
and with total shipments of 20,263,000 tons [14].
They buy their raw material on the local or
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regional market and try to compete with their
products on the European or even global market.
This leads to serious economic problems because
these markets require products with defined
quality  characteristics and  homogenous
properties.

Nowadays, the paper industry and especially
the corrugated cardboard manufacturing SMEs in
Europe are facing the sustainability challenge at
the same time that customer demands for product
performance are increasing. This can only be
achieved through a continuous integration of
strong financial performance with an equal
commitment to social and environmental
responsibility, all along the fiber/paper chain.
Many companies have already taken effective
actions on a range of environmental and social
issues, and have achievements that have open
new market opportunities. However, this is a
very difficult task for SMEs [26]. On the other
hand, it is important to consider that at the
moment mills are also facing globalization,
which makes the competitiveness of SMEs to be
in danger. To maintain competitiveness, the
corrugated board manufacturing SMEs need to
optimize all the production stages, from grade
papers to final products. Therefore, there is a
need for cost reduction of corrugated board
production based on the optimization of both use
of raw materials and process performance.

The optimization of packaging production is
especially problematic for SMEs because of the
lack of both research capabilities and
accessibility to use advance technologies for data
treatment. Therefore, innovation is needed to
face the problem of the lack of wide historical
databases, considering different raw materials,
different operating conditions and, consequently,
different properties of the products.

Corrugated industries are not only located in
those countries where virgin raw material is
available in big quantities, but also in all the
other countries which have significant imports of
paper and paper products. This is mainly the case
in the southern European countries. The biggest
part of these producers is SMEs. Consequently,
rural areas and SMEs have the greatest
advantage by improved competitiveness of the
sector.

By improving the existing techniques dealing
with the complex problem of characterization
and utilization of recycled paper of today and to
diminish the formation of the value-reducing
property  variability in the future the

competitiveness
increased.

of corrugated industry is

4. Fiber analysis techniques

Fiber furnish analysis is used for the
determination of the fiber components of paper,
board and pulp as regards the species/genera of
fibers and the method of processing (pulping
processes). This technique is carried out
qualitatively or quantitatively according to
ASTM D 1030 [5], ISO 9184-1 [20] and TAPPI
T 401 om-88 [35] standards (Figure 2).

Fiber analysis
Fiber components of
paper, board, pulps

(ASTM D 1030, ISO
9184-1, TAPPI T 401
om-88)

1 1
Qualitative analysis Quantitative analysis

Origin of fibers: Percentages by weight
identification of of fiber components
species/genera and (groups of genera,
pulping processes types of pulping)
(staining tests)

Figure 2. Fiber furnish analysis.

It is well known that the properties of paper
and paper products (carton board and corrugated
board) vary greatly due to differences in raw
materials [6, 27, 11]. Nevertheless, not only the
origin of fibers but also the production
methodology  (chemical, mechanical, and
chemical-mechanical pulping) affects the fiber
bonding ability and, as a result, the strength
properties of paper and paperboard [30]. For
example, chemical pulps have better and more
uniform fiber quality, with generally less lignin
or other wood constituents and proportionately
more cellulose fiber and more intact fibers than
mechanical and semi-chemical pulps [18]. On
that basis, the information taken from this
method is essential for a sustainable packaging
production as might allow the selection of the
appropriate raw material for each end-use.

In order for paper manufacturers to be able to
make an end product of consistent quality, they
should know how much of a certain fiber type or
group of fiber types they are using [16].
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However, in the case of packaging grade papers
such knowledge cannot be attained easily as
most grades of linerboard and corrugating
medium are manufactured entirely from recycled
fibers.

Compositional analysis of packaging is
infrequently  requested  from  consulting
microscopists and its usefulness has not been
explored sufficiently in the industry until now.
Fiber analysis techniques are currently used
mainly to assure the purchasers that the
composition of a given paper product is in
accordance with the specifications [15].

4.1. Qualitative analysis

4.1.1. On the basis of the morphological
characteristics of fibers

In identifying the components of wood pulps
many of the positive morphological features
employed in solid wood identification no longer
exist. Consequently, attention is focused on the
structural characteristics of one or two cell types.
Practical limitations on microscopical
identification also arise from degradation
(cutting and shortening, tearing, fibrillation, etc.)
of fibers due to processing as well as from the
presence of similar species (e.g. species of the
same genus that are closely related in anatomical
structure) in the pulp mix. These constraints
severely limit the identification of individual
species, which in general is made to genera or
subgroups of genera [17].

Microscope slides are prepared with fibers
according to a standard methodology [5, 20, 35].
The microslides are then observed under a light
microscope to a magnification range of 40 X to
800 X. As has been already mentioned, attention
is focused on the structural characteristics of one
or two cell types with the combined assistance of
various keys and textbooks with illustrations [7,
34, 9, 31, 32, 17]. The identification of
softwoods is mainly performed on the basis of
the anatomical characteristics of the thin-walled
earlywood tracheids (cross-field pitting, height of
cross-field areas, pits to ray tracheids,
intertracheid pitting, spiral thickenings and
width). Differentiation of hardwoods is based on
the features of vessels elements (size and shape,
type of perforations, presence of spiral or
reticulate thickenings, type of intervessel pitting,
size, shape and arrangement of pits to ray
parenchyma and presence of pits to vascular or

vasicentric tracheids). Information on non-wood
components can be obtained from the presence
of parenchyma cells, epidermal cells, vessel
elements and rings from annular vessels, from
the general shape of fibers including width and
length and by the shape of fiber ends.

In a recent work [1], the origin of virgin and
recycled fibers was identified employing
standard fiber analysis techniques in fifteen
packaging grade papers representative of the
Spanish market (Figure 3). The waste-based
papers (Waste based-liners and Fluting), Kraft-
liners and Test-liner were highly variable
containing 9-18 different wood and nonwood
components.  Semi-chemical,  with  5-13
components, was the less variable grade.

Figure 3. Examples of softwood (A, Pinus
sylvestris) and hardwood (B, Betula)
identification in packaging grade papers
taken from [1]. Scale bars 50 pm for A and 25
pm for B.

Fibers of Pinus sylvestris, Pinus pinaster,
Pinus radiata and of genera Larix or Picea were
found in abundance in almost all packaging
grade papers. Pinus nigra as well as southern
pines were present in small amounts in some
papers. Genera with minor importance were
Abies and Pseudotsuga. All papers contained
Betula, Eucalyptus and Populus in their
hardwood mix. Fagus sylvatica and Tilia were
also frequently observed in the papers. The rare
presence of Alnus, Castanea sativa, Quercus,
Liquidambar styraciflua, Lyriodendron
tulipifera, Nyssa sylvatica, Magnolia acuminata
and Magnolia grandiflora was attributed to the
recycling process. Nonwood fibers, mainly
grasses, were found in all packaging grades (less
frequently than softwoods and hardwoods) as a
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result of the recycling process. In most of the
papers more than one grass was present but
identification of individual species was not
possible. In all papers a very small number of
bast and leaf fibers was found. Finally, in some
papers cotton linters were located but in
insignificant numbers.

Similar results were taken by others [3] who
examined a larger set of papers (fifty seven of
which thirty nine linerboards and eighteen
corrugating medium) available in Spain.
Packaging grade papers were found to be highly
variable containing a large number of different
types of softwood, hardwood and non-wood
fibers. Besides these two studies in Spain, no
other published data on the variety of fiber types
used in the production of packaging grade papers
could be located.

4.1.2. On the basis of stain reactions of
fibers

Qualitative  determination of the fiber
components of paper as regards the method of
processing (pulping methods) is carried out
under the microscope on the basis of color
reactions of fibers stained by various stains [19].
There several staining tests [5, 21-24, 35], which
are used to distinguish the various pulping
processes of fibers by color change:

o Alexander’s

e DuPont (General, V-stain, W-stain, Y-
Iodine stain, X-stain)

o Graff “C”

o Green-Yorston

e Herzberg

o Kantrowitz-Simmons

o Lofton-Merritt

e NCR

o Selleger’s

e Wilson’s

The Graff “C” staining test is suggested for
general analysis while the other stains are used
for specific purposes or to confirm results
obtained with the “C” stain [34]. Fresh stains can
be prepared according to the above standards or
purchased ready by the market. Before using,
stains should be checked with a reference sample
of pulp with known composition. Microscope
slides are then prepared as for usual fiber
analysis and fibers are stained usually by adding
2 or 3 drops of the stain on the slide (except for

some stains that a different procedure is
recommended). The stained microslides are
systematically =~ examined under a light
microscope. The identification of pulping
processes of fibers is based on the colors
developed by the stain, which are accessible in
the relevant ISO, ASTM and TAPPI standards.
Table 1 shows an example of such a color chart
for Herzberg stain. The fibers should be also
classed into softwood, hardwood and nonwood
fibers categories according to their morphology.

Table 1.Color chart for Herzberg stain. Taken
from ISO 9184-3 [22].

Type of pulp Color
Chemical pulp Blue, bluish-violet
Mechanical pulp Yellow
Rag pulp Wine-red

Semi-chemical and
chemi-mechanical pulp

Dull blue, dull yellow,
mottled blue and
yellow

Regenerated cellulose ~ Dark-bluish violet

fibers

Cellulose acetate fibers  Yellow
Synthetic fibers Colorless to brownish-
yellow

It should be noted that distinguishing the
pulping processes is a difficult task due to the
many shades obtained by the stains on all kinds
of softwood, hardwood and nonwood fibers. That
could easily lead to erroneous conclusions. It is
not unusual slight alterations in the colors given
in the standards, phenomenon that can be
attributed not only to the inhomogeneity of the
processes but also to the chemical additives in
the papers. Therefore, for a more accurate
interpretation of colors, previous experience
acquired by testing of a wide variety of pulp
types as well as knowledge of fiber morphology
should be applied.

The capabilities of staining as a method of
sorting recycled materials have not been
explored sufficiently. It is worthwhile to mention
that only one publication referring to this type of
analysis was located in literature. In this study
[4] a qualitative analysis of the fiber components
of fifteen representative papers that are used for
the production of corrugated board in Spain was
carried out by the Graff “C” staining test. Due to
the use of recycled pulp raw materials, all papers
incorporated in their furnish fibers that have been
produced with a variety of pulping processes:
chemical, mechanical and semi-chemical. As a
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result of this variability, packaging grade papers
were found to contain 6-15 different fiber
components. The recycled based papers
(Recycled-liner and Recycled-medium) were
proved to be the most variable comprising 12-15
different fiber components while in some of the
Semi-chemicals only up to 7 components were
identified.

4.2. Quantitative analysis

The quantitative analysis of a wood pulp
consists of assigning weight percentages to
different types of fibers. Weight percentages of
pulp constituents are calculated after conversion
of microscopical data (fiber counts taken on
microslides) through the use of weight factors
according to standard procedures [5, 20, 35].

The weight factor of a fiber is a dimensionless
number derived by the ratio of its fiber
coarseness (average weight per unit length) to
that of a reference fiber, typically rag having a
fiber coarseness of 0.180 mg/m [10]. The
calculation of weight factors for each fiber type
in a given pulp can be extremely difficult [25],
even for the simplest mixes, as it is essentially
impossible to unequivocally identify every fibre
on the slide. Consequently, in practical
quantification analysis predetermined values are
almost always used [32]. There is already a fair
amount of published data for pulps factored with
standard rag fiber, which are used in routine
quantitative fiber analysis of wood pulps.
Literature values of weight factors calculated for
most of the common pulpwoods can be found in
[2]. On the occasion that a weight factor of a
particular species or genus is not available, the
fiber width can be used as a guide in adopting the
correct weight factor [10]. In the case of
hardwoods, an average weight factor should be
assigned for representing the combination of all
hardwood species present in the pulp mix. This
can be done by a visual estimation of the
amounts of different hardwood species or genera
based on the identification of vessel elements
[32].

Recently, the percentages by weight of the
fiber components in selected papers that are
commonly used for corrugating packaging in
Spain were determined by means of standard
quantitative fiber analysis techniques [2-3] as
well as by the Graff “C” staining test [4]. Tables
2-3 summarize the results of those studies.

Table 2. Weight percentages (minimum and
maximum values) of fiber components in
linerboards. Taken from [2-4].

Weight (%)

Fiber category Linerboards

Kraft- . Recycled-

. Test-liner :

liner liner
Softwoods 34....69  39...44 25...37
Hard or Soft
pines 4....10 20 8....11
Plantation
pines 30....44 17 3...9
N.A. southern
pines 4.7 2 <2...3
Pinus nigra 4....10 <2 <2...4
Abies 2...4 - 0...2
Larix or Picea  2...4 2 4....11
Douglas-fir <2 <2 <2
Hardwoods 29....58  51....58 58....66
Non-wood
fibers 2...8 2...5 2...9

Table 3. Weight percentages (minimum and
maximum values) of fiber components in
corrugating medium. Taken from [2-4].

Weight (%)
Fiber category Corrugating medium
. . Recycled-
Semi-chemical .
medium
Softwoods 6...35 25...40
Hard or Soft
pines <2...5 12....25
Plantation
pines 2....12 5....6
N.A. southern
pines - <2
Pinus nigra <2....16 <2....6
Abies - 0...3
Larix or Picea 3...8 7...9
Douglas-fir - <2
Hardwoods 56....94 53....70
Non-wood
fibers <2...9 4...7

Adamopoulos and Oliver [3] examined fifty
seven linerboards and corrugating medium and
found that in almost all papers hardwoods was
the main fiber component (up to 94% per weight
in the Semi-chemicals). Non-wood fibers
entering the manufacturing process through
recycling comprised a significant fiber
component in most of the grades and their weight
percentage varied between 2-9%. The results on
the quantitative fiber composition reflected the
differences in quality between the paper grades.
For example, the Recycled-liners contained
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generally lower softwood content (25-37%) than
the stiffer Kraft-liners and Test-liners represent
better qualities of linerboard. Also, in the
corrugating medium grades the Recycled-
medium were more variable than the Semi-
chemicals due to the use of higher proportions of
recycled fibers in their production.

The above are in general consistent with the
results taken by Adamopoulos [2] in a smaller set
of papers (7 linerboards and 8 corrugating
medium). This is a more comprehensive study
where softwood fibers are further classed
although quantification of softwood species,
genera or groups of genera is not usually
attempted [32]. Hardwoods were also identified
as the major fiber component in all papers,
except kraft-liners, varying from 51% to 92% per
weight. Kraft-liners had greater softwood content
(49-69%) than hardwood, and the most plentiful
softwood classes were Hard or Soft pines and
Plantation pines. Pinus nigra was a major
component only in some papers, while Larix or
Picea fibers were found in small amounts (2-
11%) in all papers. Softwood classes with minor
importance were North American southern pines
and Abies. Douglas-fir was a contaminating fiber
component (weight percentage less than 2%)
almost in every paper.

Finally, Adamopoulos and Oliver [4] using
the Graff “C” staining test found that the most
important fiber component from a quantitative
standpoint was hardwood unbleached kraft
followed by softwood unbleached kraft almost in
all packaging grade papers examined. Besides
hardwood unbleached semi-chemical pulp and
mechanical softwood pulp that were also
plentiful in the papers, there was a smaller
number of other components which sum,
however, accounted for a significant fraction in
the total furnish weight. Results from the Graff
“C” staining test referred not only to the pulping
method of fibers but also to the total softwood,
hardwood and nonwood fibers content
confirming the findings taken by others [2-3] for
the same grades.

5. Conclusions

Packaging paper manufacturing integrates a
continuously increasing variety of raw materials,
a phenomenon which besides the recycling
process is due to globalization and international
trade of pulp, paper and wood. A first step
towards a more economical and effective
utilization of paper and paper products in

packaging should be the reliable characterization
of raw pulp materials. Qualitative and
quantitative data on the different fiber types as
well as diagnostics assessing the potential quality
distribution of fibers from different sources are
highly needed for:

e the evaluation of packaging fiber supply
sources

e to select the appropriate raw material for
each end-use

Comprehensive characterization (qualitative
and quantitative classification as to source) of the
pulp produced by the waste paper is not a
common practice and its potential on paper
products quality control has not been fully
explored yet. However, recent studies have
shown that fiber composition tests are adequate
to analyze both the structure and quality of
packaging grade papers. In this line, fiber
analysis techniques might be very helpful in
practical industrial testing:

e as a complementary test (besides the
physical-mechanical characterization of
paper and corrugated board) to evaluate the
packaging behavior in dependence to the
grade papers composition

for a continual control of packaging fiber
sources

to utilize the available resources in an
optimal manner by predicting the most
efficient blend of fibers in order to achieve
a desired end product

as an important step in achieving reliable
automated rating systems for recycled fiber
streams, with tailored processing for each
stream

Nevertheless, the combined qualitative and
quantitative fiber analysis provides fundamental
knowledge of the recycled raw materials, which
is essential for a sustainable packaging industry.
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Abstract. Knowledge of both microbial microorganisms may play in the biosphere and

diversity and  chemical — parameters in in the trophic state of the ecosystem.

environmental watery ecosystems is important Over a period of one year, in the frame of a
in understanding the potential role that  project (PYTHAGORAS 1II) concerning the
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evaluation of the pollution level of Evros river,
water analysis for bacteriological monitoring
was carried out on nine different sampling
stations of the Evros river.

Chemical parameters as temperature (air and
water), pH, conductivity and heavy metals
concentrations (Fe, Zn and Cu) were measured
in all sites. Standard methods were applied for
the detection and enumeration of indicator
bacteria in our watery ecosystem.

Total coliform (TC), E. coli, Staphylococcus,
Streptococcus and C. perfringens were found in
all water samples from the 9 stations of the
Ardas-Evros ecosystem. Our ecosystem consists
of two units. The first section of the ecosystem
called Ardas river, is entering Greece from
Bulgaria and after a short stay in this North
part of Greece, it is oriented to Turkey (Edirne
area) where it receives inputs of water from
other ecosystems. Then, the second unit of our
ecosystem called Evros river approaches again
Greece and makes the physical border between
the 2 countries.

The Ardas river ecosystem coming from
Bulgaria keeps low levels of all above bacteria.
The new originated river ecosystem called
Evros after its stay in Turkey seems to collect

important  bacteriological load as higher
numbers of E. coli (510° c¢fu/100 ml),
Staphylococcus — (7.5:10°  ¢fu/l00  ml ),

Streptococcus “410° cfu/100 ml) and total
coliforms (5-10° cfu/100 mi) are present at the
first Greek station. These numbers showed a
decreasing profile following the flow of the
Evros river to the sea.

Considering the chemical parameters, Zn levels
were shown always negative and Cu levels were
found positive only twice and in very low
concentrations. Iron levels varies from 6 to 14.5
ug/l following the studied station. The Ardas
ecosystem seems to substain more higher levels
of Fe (12-14.5 ug/l) than the Evros ecosystem
(6-9.5 ug/l) and this is in accordance with the
conductivity levels which are shown relatively
higher in the Ardas ecosystem. It seems to be an
association between the presence of iron and
the oligotrophic ecosystem of Ardas river, which
could be explained by the formation of

siderophores in limiting  oligotrophic
environments.
It is  conceivable  that  systematic

bacteriological and chemical indices must be
monitored in order to evaluate the ecosystem
and to protect public health.
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1. Introduction

The aquatic environments contain

autochthonous microbial populations. These
bacterial populations are able to grow at low
nutrient concentrations. Rivers are belonging to
the fresh water body of the hydrosphere and are
characterized by flowing waters. However,
many allochthonous terrestrial bacteria are
carried by the riverside, from the adjacent plants
or from sewage into the water body [2]. The
main object of the present investigation was to
study the behavior and the survival of the
different bacteria emerging from the Ardas-
Evros river ecosystem in Greece, with the goal
of understanding the roles of these aquatic
microorganisms.
Although, measurement of the above parameters
have their own virtue as they are strictly
correlated with the pollution level of the watery
ecosystem. Physicochemical analysis and
detection of heavy metal concentrations (Fe, Zn,
Cu) were considered in order to have a gloomy
picture of the river ecosystem.

2. Materials and Methods
2.1. Geographical area

Nine stations of the Ardas-Evros
ecosystem situated in the North-East part of
Greece were entering our study. Our ecosystem
consists of two units. The first section of the
ecosystem called Ardas river, is entering Greece
from Bulgaria and after a short stay in this
North part of Greece, it is oriented to Turkey
(Edirne area) where it receives inputs of water
from other ecosystems. Then, the second unit of
our ecosystem called Evros river approaches
again Greece and makes the physical border
between the 2 countries.

2.2. Sampling stations

Nine different water locations
entered in the present study.
One litre of chilling water was collected in a
sterilized bottle from each location. The water
samples were placed in portable refrigerators
and transported in the Microbiology Laboratory
on ice within two hours of collection. A total of

were
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118 water samples in duplicate were taken from
the nine (Fig. 1) designed locations; S1
(Komara), S2 (Elaia), S3 (Rizia), S4
(Kastanies), S5 (Dikaia), S6 (N. Vissa), S7
(Didimoticho), S8 (Lagina), S9 (Kipoi).

The samples were shaken vigorous by hand
before analysis. At the laboratory, all samples
were stored at 5 = 2°C until analyses were
complete, which was always done within 24
hours of sample collection.

Figure 1. Sampling stations along the Evros and
Ardas rivers in Evros region (Greece).

2.3. Experimental protocol

Membrane filtration  equipment was
used. All samples were alternatively passed
through two membrane filters, the first (20 pm
pore size) was used for retention of the soil
impurities and the second (porosity 0.45 um) for
C .perfringens.

Each water sample was analyzed for
C.perfrigens, Enterococcus sp., fecal coliforms,
total coliforms and total aerobic mesophilic
microflora.

Samples (100 ml) were diluted (1/10) in
accordance with the level of pollution and
analysis was performed using the membrane
filtration culture method in accordance with the
standard methods procedures proposed by
APHA [1].

The growth media used are the following:

-Total coliforms (filtration method) m-ENDO
Agar (Difco) incubated at 36°C for 24 h.
Confirmation was made by selection and
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culturing of 10 characteristic colonies in BGLB
(Brilliant Green Lactose Broth) at 36°C for 24 h.
-Fecal coliforms - E.coli (filtration method)
MFC Agar (Difco) incubated at 44° C for 24 h.
Confirmation was made by selection and
culturing of 10 characteristic colonies in LTLSB
(Lactose — Tryptone — Lauryl — Sylphate —
Broth) at 44°C for 24 h.

-Fecal streptococci (filtration method) Slanetz
and Bartley (Oxoid) incubated at 36°C for 48 h.
Confirmation was made by transport of the
membrane in Esculin bile Agar at 36°C for 1 h.
- C.perfringens: A quantity of 100 ml of our
initial sample was passed through a membrane
with porosity  0.45 pm, which keeps the
microorganism C.perfiingens.

This last membrane filter was placed in a tube
with 9 ml of medium. The composition of the
L.S. broth [5] is as follows: 5 g tryptic digest of
casein; 2.5 g yeast extract (Difco); 2.5 g sodium
chloride; 2.5 g lactose; 0.3 g L-cysteine
hydrochloride; 1 L distilled water. The pH
was to adjusted 7.1 = 0.1 and 9 ml of the
medium was dispensed into tubes. Sterilization
was by autoclaving at 115° C for 20 min. Before
use, the medium was boiled for 20 min to
reduse the oxygen content and 0.5 ml of a 1.2 %
solution of anhydrous sodium metabisulphite
(Na,S,0,) and 0.2 ml of a 1 % solution of ferric
ammonium citrate, were added to each tube.
The above solutions were prepared and
sterilized by filtration (0.45um) just prior to use.
The medium was shaken and from this tube (10
") two futher dilution steps to 10 were made.
Incubation was performed aerobically in a
waterbath at 46° C for 24 h. An aliquot of each
sample was heated for 20 min at 80° C for
detection of germinated spore forms and for
each a L.S. broth was seeded.

Standard classic procedures were performed for
the identification to the species level of the
aerobic microflora.

3. Results

The Ardas river ecosystem coming from
Bulgaria keeps low levels of all above bacteria.
The new originated river ecosystem called
Evros after its stay in Turkey seems to collect

important bacteriological load as higher
numbers of E. coli (510° cfw/100 ml),
Staphylococcus  (7.5:10°  c¢fu/100 ml ),

Streptococcus (4-10° ¢fw/100 ml) and total
coliforms (5:10° ¢fu/100 ml) are present at the
first Greek station. These numbers showed a
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decreasing profile following the flow of the

Evros river to the sea (Table 1).
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Figure 2: Mean plots of bacteria indices for all sampling stations.

Considering the chemical parameters, Zn levels
were shown always negative and Cu levels were
found positive only twice and in very low
concentrations. Iron levels varies from 6 to 14.5
pg/l following the studied station. The Ardas
ecosystem seems to substain more higher levels
of Fe (12-14.5 pg/l) than the Evros ecosystem
(6-9.5pug/l) and this is in accordance with the
conductivity levels which are shown relatively
higher in the Ardas ecosystem.
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4. Discussion

Aquatic bacteria are characterized by
relatively low and uniform standing stock
abundances and by small mean cell size [6], as
bacterivorous protozoa and micro flagellate
cohabiting as well in waters, and consuming the
large bacterial cells.

E. coli has been designed as the classical
indicator microorganism to detect faecal origin
pollution in watery ecosystems.
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Faecal pollution constitutes a danger for health
from intestinal infections caused by excreted
pathogenic bacteria.

Albeit the fact that E. coli is used as the classic
faecal indicator ,other bacterial indicators as

faecal coliforms and faecal streptococci are
accepted also as indicators of faecal pollution in
aquatic ecosystems.

Total coliform, E. coli, Staphylococcus and
Streptococcus were present in all nine stations
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Figure 3: Box plots of bacteria indices for all sampling stations

(°, * represents outliers and extreme values).

Table 1: Descriptive statistics of the microbiological results.

Total coliform E.coli Staphylococcus sp.  Streptococcus sp  C. perfringens

cfu/100 ml cfu/l100 ml cfu/100 ml

cfu /100 ml MPN/100 ml

N 117 117 117 117 117
Mean 2349,44 408,56 1147,83 876,96 1,51
Median 1800,00 110,00 350,00 300,00 0,00
Minimum 6 1 12 5 0
Maximum 12000 4000 11400 7500 55
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Table 2: Analysis of Variance (ANOVA) results for comparison of log transformed microbial counts in

all sampling stations.

Valiable Mean Square F Sig.

Total coliforms 12689894,355 2,195 ,037
5780143,007

E.coli 1462573,584 2,554 015
572760,153

Staphylococcus sp. 11479742912 2,572 016
4463969,198

Streptococcus sp. 5327211,257 3,627 ,001

1468818,373

Table 3: Pearson rank correlation coefficients (after log transformation) among microbial counts.

Total coliform  E.coli Staphylococcus
E.coli Pearson Correlation 0.702(**)
Sig. (2-tailed) .000
N 81
Staphylococcus Pearson Correlation 0.714(**)  0.541(**)
Sig. (2-tailed) .000 .000
N 81 81
Streptococcus  Pearson Correlation 0.750(**)  0.607(**) 0.808(**)
Sig. (2-tailed) .000 .000 .000
N 81 81 81
(**) significant at 0.001 level
of the Ardas- Evros river .The same bacterial municipal wastewater treatment plants are

pattern is observed for all the above.

The first part of our ecosystem (Ardas river)
showed lower bacterial populations (10'- 10°
usually) compared to the second part of the
ecosystem (Evros river) (>10° )

Moreover, all bacterial population showed
similarly a peak in their counts, at the same
station of Evros river, called Didimoticho (S7).
It is reported that peak concentration of faecal
coliforms are coincident with the increased
phosphorus and nitrogen concentrations in the
water body for the same periods [10,13].
Evidently, numbers and survival of faecal
coliforms were closely associated and depended
on the trophic conditions of the aquatic
environment, as well as on other
physicochemical parameters [3,7,15].
Additionally, some important industries and

located in the region.
As shown (Table 2, Fig. 2) statistically

significant  differences in  microorganism
concentration in studied locations were
observed. Between them, Streptococcus

exhibited highly significant differences .
Microbial parameters were well correlated
(Pearson rank correlation coefficients after log
transformation) (Table 3). Among them the
highest correlation was observed for
Staphylococcus and Streptococcus.
Staphylococcus and E. coli showed the lower
correlation.

Station 7 is located next to the town of
Didimoticho, an area with important
anthropogenic activities, showed the higher
concentrations of bacterial indicators (Fig. 3).
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Moreover, the presence of important levels of
human origin Staphylococcus, contribute to this
argument.

This same station is characterized by shallow
depth and because of this fact, bacterial
populations were more concentrated.

Organic pollution of this river is mainly
associated with pesticides, herbicides and
fertilizers used in this agricultural area [8].
Fluctuations of the bacterial population seems to
be associated to the level of the organic
population, to the water nutrient content and to
the proximity with human activities.

The extended length of rivers, the heterogeneity
of sampling stations (e.g. source, downstream),
the influence of stress and other environmental
factors do not easily permit the survival of
vegetative forms. Spore forms being more
tolerant to these effects are found generally in
rivers [4].

In this way, our interest was focused also in C.
perfringens, which was found present in all
locations with a peak concentration in station
S7. C. perfrigens, is a spore-forming anaerobic
bacterium accepted as a reliable indicator of
fecal pollution in stressed heterogeneous
ecosystems [14]. C. perfringens is also used to
detect fecal pollution of remote origin [4,12].
Chemical parameters indicative of fecal and
organic pollution were determined.

The Ardas ecosystem seems to substain more
higher levels of Fe (12-14,5pg/1) than the Evros
ecosystem (6-9, 5 pg/l) and this agree with the
conductivity levels shown higher in the Ardas
river. It seems then to be an association with the
presence of iron and the oligotrophic ecosystem
of Ardas river, which could be explained by the

formation of siderophores in limiting
oligotrophic environments.
As water supply and sanitation

procedures are directly associated with ingestion
of pathogenic microorganisms, so systematic
monitoring of environmental waters is necessary
in order to limit spreading of pathogens, drug
resistant-associated bacteria or important
bacterial load which could be an hazard for
public health.
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Abstract. The quality of rainwater being
harvested and stored in large tanks for drinking
purposes, due to lack of other drinking water
sources, was assessed through a two-year
monitoring study. Pathogens and/or chemicals
from the atmosphere and the catchment areas
can be transferred into the collected water and
become risk factors for public health. For this
study, 104 water samples were collected from 23
rainwater  ferroconcrete tanks located in
Northern Kefalonia Island (SW Greece). The
tanks capacities vary from 500 to 800 cubic
meters, while the water catchment areas range
from 500 to 3000 square meters. During the
year, about half of the tanks receive both
rainwater and groundwater while only rainwater
is stored into the rest of them. Analysis included
assessment  of  various  physicochemical
parameters and the recovery of pathogens or
potential pathogens and microbial indices.

All of the rainwater (and the majority of
the mixed samples) were within the guidelines of
chemical parameters  established by the
98/93/EU directive. Concerning the
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microbiological quality, a seasonal variation
was observed. In winter and spring, small
numbers of pathogens were detected. On the
contrary, a significant increase to the bacterial
population was observed during the hot summer
months. E. coli and enterococcus sp. were
detected in 65% and 60% of the summer
samples. Potential pathogens, such as total
coliforms and Pseudomonas aeruginosa, were
found in 85% and 71% of the summer samples
respectively. All analyses concerning Salmonella
sp. were negative and C. perfringens
vegetative/spore forms were detected in only two
samples of mixed water.

Storage of rainwater can be a solution in
areas with scarcity of other water recourses.
Special attention should be paid to the
harvesting and storage conditions, in order to
safeguard water quality and to the disinfection
practices as to avoid the formation of by-
products.

Keywords. Harvested rainwater, Microbial
contamination, Water tanks, Water analysis.
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1. Introduction

Rainwater harvesting has been a
common practice in many nations all over the
world for thousands of years often as an
exclusive method for people living in arid
environments to cover their drinking or domestic
water needs [17,21,26,27]. The ongoing drought,
the increasing demand of growing populations or
urban development the last decades and in some
cases the pollution of underground sources has
led this practice to become an attractive and
economic alternative to mains water, even, for
the modern industrialized countries where the
quantity of water is not an issue of concern [25].
Also, drew the attention of the scientific
community on subjects like those of proper
systems design, water quality and health related
risks.

Although not extensively, the
corresponding literature deals with the rainwater
harvesting and use, but the conclusions so far
appear contradictious. Earlier studies have
reported that the water stored in rainwater tanks
was of acceptable quality [6] and that domestic
activities related to the preparation and
consumption may have a more important health
bearing [17], but in more recent ones, the
presence of various pathogens has been
identified [1,13,21] and considered as cause
which lead to an increased risk of gastro-
intestinal illness on consumption when compared
with chlorinated and filtered water from the
public network supplies [9]. What it is evident is
that the quality of the water harvested and stored
depends highly on the proximity to various
pollution sources [19,24], the harvesting nature
[4,27], the storage conditions [8], the topography
[12] and also on the local weather patterns [7].

In Greece, most of the needs for potable
water are covered by underground sources. In
major urban and some of the industrial areas,
surface water is also utilized. In the islands, due
to the harsh topographic conditions and
geological structure (mainly of limestone)
sources of water are limited and the construction
of treatment and conveyance systems is
extremely difficult and cost unfeasible.
Therefore, rainwater harvesting (practical only if
there is sufficient volume and frequency of
rainfall) for domestic and irrigation use,
especially during the summer, serves as an
alternative solution.

The aim of this study was to investigate
the quality of rainwater harvested and stored for
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long periods of time in order to identify any
possible public health hazards arising from such
a practice.

2. Materials and Methods
2.1. Study area

Our study focused on the Northern
mountainous region of Kefalonia Island called
Erisos  (Fig.1) consisting of 27 small
communities with a permanent population of
5000 inhabitants increasing to 15000 during the
summer months.

Figure 1. Map of Kefalonia Island indicating the
study area (Erisos region).

Rainwater is collected from concrete paved areas
(called harvesting or catchment areas with a
range of 500 to 3000 square meters) directly into
13 tanks and distributed for storage in 10 more
tanks. The volumes of the water tanks range
from 500 to 800 cubic meters and they are all
made of reinforced concrete.

According to the recent rainfall data, this area
has a mean winter rainfall height of 105.4 mm
per month and 16.5 mm in summer (or 95.5 rainy
days per year), a quantity that is not sufficient
and as a result additional water (of underground
origin) is being brought there by ship tankers.
Therefore, at any time it is possible that either
mixed or pure rainwater is being stored and
distributed. In this study, we focused on pure
rainwater samples.

2.2. Sampling
Sampling was performed four times a

year from 2003 until 2004. Samples from each
tank were collected, by means of a hand pump,
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in glass sterilized bottles for microbiological
analysis and in plastic bottles for chemical
analysis. The bottles were placed in portable
refrigerators, transferred to the laboratory and
stored at 5 = 2°C until analyses were completed
which was always done within 24 hours from
sample collection.

2.3. Chemical analysis

All chemical analyses were performed
according to the Standard Methods for the
Examination of Water and Wastewater [2] and
included: nitrates, nitrites, ammonia, sulphates,
phosphates,  chlorides, fluoride, calcium,
magnesium, sodium, potassium, hardness and
alkalinity. Physicochemical parameters, such as
pH, conductivity, temperature and dissolved
oxygen were estimated on site. Atomic
absorption spectrophotometer techniques were
applied for the determination of heavy metals
concentration (iron, manganese, copper, zinc,
nickel, cadmium, lead and chromium).

2.4. Microbiological analysis

For the microbiological analyses
membrane filtration techniques were used. Each
water sample was examined for the presence of
total coliforms, faecal coliforms (E. coli),
Enterococcus sp., Pseudomonas aeruginosa,
Clostridium perfringens and Salmonella sp.
Total Viable Counts (TVC) incubated at 22° C
and 37° C were also assessed.

The culture media used were the following:

Total coliforms (filtration method) in m-ENDO
Agar (Oxoid) incubated at 36°C for 24h.
Confirmation was made by selection and culture
of characteristic colonies in BGLB (Brilliant
Green Lactose Broth) at 36°C for 24 h. Fecal
coliforms - E.coli (filtration method) in TBX
chromogenic Agar (Oxoid) incubated at 44° C
for 24 h. Confirmation was made by selection
and culture of characteristic colonies in
MacConkey Agar (Oxoid) at 44°C for 24 h.
Fecal streptococci (filtration method) in Slanetz
and Bartley agar (Oxoid) incubated at 36°C for
48 h. Confirmation was made by transport of the
membrane in Esculin bile Agar at 44° C for 1 h.
C. perfringens (filtration method) in m-CP Agar
(Oxoid)  supplemented  accordingly  and
anaerobically incubated at 44 + 1°C for 21 + 3
hours. The plates were examined for presumptive
positive opaque yellow colonies that turned pink
or red after exposure to ammonium hydroxide
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vapours for 20-30 seconds. P. aeruginosa
(filtration method) in Pseudomonas agar base
(Oxoid)  supplemented accordingly (C-N
supplement, Oxoid) incubated at 30 = 1°C for
24h. Confirmation was made after examination
of the colonies for the presence of blue-green or
brown pigmentation and fluorescence. For TVCs
2ml (pour plate method) of water were incubated
in Water Plate Count Agar (Oxoid) at 36°C +
2°C for 44 + 4 hours and a duplicate at 22°C +
2°C for 68 + 4 hours. After the incubation all
colonies were enumerated and expressed as
cfu/ml.

For Salmonella sp. (filtration) Salmonella
Chromogenic Agar Base (Oxoid) supplemented
accordingly and incubated for 18-24 hours at 37°
C. Confirmation was made after examination of
the colonies for characteristic color (magenta or
purple) and morphology.

3. Results

All chemical parameters and heavy
metal concentrations tested on the rainwater
samples were below the Maximum Allowable
Concentrations (MACs) established by the
98/83/EU Directive [28] (Table 1 and 2).
Microbial pathogens i.e. Salmonella sp. and C.
perfringens or potentially pathogens, ie. P.
aeruginosa, were detected only in summer
samples while other microbial indices were
recovered in various numbers (Table 3)
following a seasonal variation with the higher
loads being recorded during the summer months.
In 16 samples out of 104 (15.4%) there were zero
values recorded concerning microbial indices
(except TVCs). As shown (Table 3), total
coliforms were present in densities of 0 to 590
cfu/100 ml, E. coli from 0 to 250 cfu/100 ml and
Enterococcus sp. from 0 to 32 cfu/ 100 ml. TVCs
were also found, ranging from 0 to 120 cfu/ml.

4. Discussion

Rainwater harvesting is an ancient

technique enjoying a revival in popularity mostly
due to the inherent quality of the water.
As estimated, 100000 residential rainwater
harvesting systems are in use in the United States
and its territories [13]. Rainwater has a nearly
neutral pH, and is free from disinfection by-
products, salts, minerals, and other natural and
man-made contaminants. In the northern part of
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Table 3. Results of microbiological analysis in
rainwater samples.

Table 1. Descriptive statistics of chemical
parameters in rainwater samples

Chemical N Min Max Mean  St.
Parameter Deyv.
pH 104 7.48 9.12 8.35 0.37
Conductivity 104 50 220 109 29
(uS/cm)

Nitrates 104 5.3 13.0 7.30 1.53
(mg/l)

Nitrites 104 0.004 0.040 0.014 0.007
(mg/)

Ammonia 104 0.01 0.05 0.01 0.01
(mg/1)

Phosphates 104 0.01 0.7 0.10 0.09
(mg/l)

Sulphates 104 1 15 8 4
(mg/1)

Sodium 104 1 10 7 2
(mg/l)

Potassium 104 0.5 35 22 0.9
(mg/1)

Chlorides 104 5 15 8 4
(mg/l)

Hardness 104 20 110 45 22
(mg/1

CaCO0;)

Alkalinity 26 5 50 35 17
(mg/1

CaCO0;)

Fluorides 26 <0.01 <0.01 <0.01 -
(mg/1)

Calcium 104 10 20 1520 1.95
(mg/1)

Magnesium 104 0.30 2.50 0.70 0.47
(mg/)

Table 2. Descriptive statistics of trace elements
in rainwater samples.

Percentiles

Element ' nNegian 25 50 75
(ng/l

Iron 104 11 10 11 20
Manganese 104 1 1 1 1
Cadmium 75 <0.10 <0.10 0.16 0.19
Lead 75 <2.0 <2.0 <2.0 2.8
Copper 75 <2.5 <25 <2.5 3.40
Chromium 75 <1.3 <1.3 <1.3 1.3
Nickel 75 <10 <10 <10 <10
Zinc 75 10 <10 10 26

Kefalonia Island (Greece) rainwater augments
limited groundwater supplies so as to satisfy the
summer demand peak. But along with the
independence of rainwater harvesting systems
comes the inherent responsibility of operation
and maintenance to ensure the public health
*MAC: Maximum Allowable Concentration

safety. In our 2 years study, the analytical results
that are listed in Table 1 indicated that the
concentrations of ordinary ions in rainwater
harvested, met the requirements of inorganic

Microbial Min Max (%)

Species N Value Value above
MAC*

Total coliform

(CFU/100mI) 104 0 590 69.7

E. coli

(CFU/100mI) 104 0 250 36.6

Enterococcus sp.

(CFU/100mI) 104 0 32 40.0

Total Viable

Count 22°C 104 0 120 -

(CFU/ml)

Total Viable

Count 37°C 104 0 100 -

(CFU/ml)

Pseudomonas

aeruginosa 104 0 18 0

(CFU/100ml)

Clostridium

perfringens 50 0 2 0

(CFU/100ml)
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compounds compared to the 98/83/EC Directive
for the quality of drinking water. The absence of
increased values in the measured variables is
considered to be the outcome of two main
factors: the quality of rainwater itself and the
collection and storage conditions. As recent
studies have shown [24] the first factor depends
on the location, the weather conditions, the
industrial, urban and agricultural activities and to
the proximity of the catchment area to the sea.
All but the last one seem to favour the quality of
rainwater in Kefalonia Island because neither
industrial or urban nor even tense agricultural
activities exist in the area.

The chemical parameters studied are considered
as substantial indices of the water quality and
their concentrations could depict various
characteristics of the water like the origin, the
pollution sources and of course water’s hygienic
status (potable or other domestic uses).

pH values observed were in a range of 7.48 to
9.12 with a mean value of 8.35. The relative
higher pH values compared to those of pure
unpolluted rainwater (~6.00) could be attributed
to the storage in a concrete tank that imparts a
slight alkalinity and/or to the proximity to the sea
[19].

Conductivity of stored water was rather low
(mean 109 pS/cm) compared to that of other
samples of surface or underground origin from
Greece [20] as a result of the low concentration
of various ions.

Nitrogen ions are also important variables and
their presence in various forms could be an
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Figure 2. Seasonal variation of microbial indices

in rainwater samples.
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indicator of pollution from human activities. In
agricultural or industrial areas, it is expected that
rainwater could have a higher concentration of
nitrogen ions either due to fertilizer residue in the
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atmosphere (nitrates) or to the air pollutants
emitted and to the secondary atmospheric
photochemical reactions [3]. In our samples,
nitrate concentration ranged from 5.3 to 13.0
mg/l, which is far below the threshold of 50 mg/l
established by the 98/83/EU Directive.
Accordingly low were the concentrations of
nitrites (0.014 + 0.007 mg/l) and ammonia (from
0.01 to 0.05 mg/1).

The proximity to the sea may influence to a
degree the chemical composition of the water
regarding the parameters of chlorides, sodium,
magnesium, potassium and even sulphates but
this could be the case in only 4 out of 23 tanks,
because they are located at zero altitude and
close to the seaside. In any case, this influence is
of low importance compared to that of the other
factors as the results of similar surveys in the
Mediterranean region have shown [3,14].
Calcium and magnesium mean values were 15.2
and 0.70 mg/l respectively for all rainwater
samples. Those ions highly influence the
hardness of water (range 20-110 mg/1 as CaCOj3),
a parameter with questionable importance on
human health [18]. In contrast, the absence of
sufficient fluoride in our samples (<0.01 mg/l) is
a matter of concern due to the well known
association with the prevalence of tooth caries in
children [15].

In order to determine the possible presence of
pathogenic hazard for drinking water supply the
most widely used microbial indicators were
tested [22]. None of the pathogens was detected
and this indicates that the microbial
contamination is of non-point environmental
origin [21]. Concerning the microbial indices as
our results indicate, those were found in low to
medium concentrations. Those values, compared
to the ones from literature could be considered
among the lowest, especially from studies
originating from tropical or subtropical countries
[6, 17,19, 21].

A seasonal variation in microbial
population was observed with the highest peaks
been recovered during the end of summer and the
lowest values during winter or early spring (Fig.
2) at the end of the rainy season, probably as the
result of sedimentation [5] which occurs in
storage conditions and its rate associates with
various  physicochemical  properties  (low
temperature, depletion of oxygen and nutrient
content among others). In contrast, the highest
concentration of microbes, which was observed
during the summer months, is of most
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importance due to the higher public health risk
involvement.

In total, out of 104 pure rainwater samples, 44%
were above the 98/83/EC Directive MAC’s in
respect to microbial contamination and
characterizes the water as non-potable. In
summer samples, the percent of positive samples
was 65% for E. coli and 60%, 85% and 71% for

Enterococcus  sp., total coliforms and P.
aeruginosa respectively.
As a result, measures were taken with

disinfection (chlorination) being one of them.
The lack of infrastructure for proper on-site
treatment and monitoring and the risk of possible
formation of  chlorination  by-products
(trihalomethanes) along with the altering of the
organoleptic properties of water (taste, odor) in
case of unattended process has led to a different
treatment approach which was the chlorination of
water into the “tanker trucks” during the
transport from the tanks to the consumers.
Concentration of chlorine and contact time were
considered for an effective process. This
approach however is complementary to the sum
of measures that should be taken for the
protection of rainwater harvested as previous
studies have also proven [11]. In brief, those
measures are: a) the protection and frequent
cleaning of the catchment area, b) adopting of
the first-flush practise, c) the annual cleaning of
the tanks interior and the removal of the
accumulated debris d) the protection of the water
during storage (mesh filters and traps in
openings) and e) frequent monitoring of the
microbial quality and chemical composition of
the water.

5. Conclusions

Rainwater harvesting and storage can be
a solution in areas with scarcity of other water
recourses. Special attention should be paid to the
harvesting and storage conditions, in order to
safeguard water quality and to the disinfection
practices as to avoid the formation of by-
products. Those measures accompanied by a
water quality monitoring program could protect
the public health and characterize rainwater
harvesting as a sustainable and valuable practice.
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Abstract. The ecological value of the
traditional cultural landscape in the area of
Vikos-Aoos National Park is investigated by
means of four important in nature conservation
criteria, ie. diversity, rarity, naturalness and
restorability. A vegetation inventory of the
landscape elements provided the necessary
information. The evaluation started for each
criterion separately. Vascular plant species
diversity and rarity were estimated with specific
indices. Naturalness and restorability were
assessed using qualitative classification schemes.
A hierarchical classification with variables the
four criteria aggregated the vegetation types in
groups of specific ecological characteristics that
provided the basis for a respective zoning
system. It is concluded that a rational
management scheme should combine both strict
protection and active management by integrating
compatible traditional land uses.

Keywords. Cultural landscape, ecological
assessment, plant species diversity, rarity, Vikos-
Aoos National Park.

1. Introduction

There is a common assumption that human
activities deplete natural resources. This is
mainly attributed to the biodiversity loss resulted
from the intensification of the human activities
[14, 20]. There are however cases, such as
traditional land use systems of moderate
intensity, where the long interaction of man with
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nature has created ecosystems of special
ecological value as wildlife habitats of rare or
endangered species, or areas of high biodiversity
that deserve conservation. Such areas known as
traditional or historical cultural landscapes [9,
27, 32, 4] are usually land mosaics of various
ecosystems and are often associated also with
specific traditional, cultural, aesthetic and
economic values [20, 35, 4, §].

The last half century traditional cultural
landscapes in Europe have been restricted at
mountainous or remote marginal areas, while
changes in the land uses and particularly land
abandonment are considered the main causes of
the deterioration of the landscape and their
associated ecological and other values especially
in the Mediterranean region [42, 31, 33, 37, 10,
29, 28, 16, 30].

The worldwide concern on biodiversity loss
and the resulted actions to hinder it, along with
the recognition of the values, the multi-lateral
role of the cultural landscapes and the changes
taking place on them, set off the need for their
protection and where possible their restoration
[20, 7, 30].

In order to achieve an efficient landscape
protection and management, it is necessary to
identify and describe the main components and
elements of the landscape; analyze their
functions and changes along with all influencing
factors; and assess them taking into account the
particular values assigned to them [5].

There is a variety of methods dealing with the
ecological evaluation of an area or biotic
community and a number of criteria applied to
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them. No specific criteria are used in all cases,
although some of them such as biodiversity,
naturalness, rarity and endangerment are among
the most often used [23, 41]. There is also a great
variability in the ways that these criteria are
incorporated in an evaluation procedure and this
has to do with the choice of the necessary
variables and their inventory and assessment
scheme. In each case the choice of the
appropriate method, criteria and variables
depends largely on the objectives of the
evaluation [39, 23].

In this study the conservation value of the
present cultural landscape in the area of Vikos-
Aoos National Park, NW Greece is assessed with
specific ecological criteria and forms the basis
for a future management scheme.

The landscape around permanent villages at
the hilly and mountainous zone of the National
Park has been influenced for long by traditional
agro-silvo-pastoral land uses and is a mosaic of
various ecosystems.

The remote and mountainous character of the
area, the marginal land productivity along with
the socioeconomic changes of the previous
century led to the gradual abandonment of the
traditional rural economy and the depopulation
of the area, with consequences on the ecosystems
and the landscape. Vegetation succession and
invasion of woody species has been accelerated
in the area, affecting the mosaic structure of the
landscape, which has started to lose some of the
open -not forest)-landscape elements [21].

2. Materials and Methods
2.1. Study area

The traditional cultural landscape within
Vikos community land (Fig. 1) was considered
representative for the area of the National Park
and was chosen for the study. It is incorporated,
to its major part, in the core of the National Park.
The area is of great aesthetic value due to the
impressive and diverse geomorphology; it is
characterized by an outstanding traditional
architecture, rich  history and  culture
(“Zagorochoria”) and is known for its medicinal
flora and the famous practical doctors (“Viko-
giatroi”).

2.1.1. The traditional cultural landscape

The landscape in the study area is depicted by
the presence of Vikos gorge. The relief is very
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diverse with abrupt altitudinal changes, steep
slopes with precipitous rock cliffs, numerous
gullies with extended screes and a narrow valley.
Hard limestone of various geological age
dominate in the parent material. Flysch is of
limited extend, located mainly near the village,
where agricultural terraces have been established
in the past. A series of soil types characterize the
land; from swallow rocky red soils to moderately
deep rendzina and occasionally also deep brown
forest soil. The climate is Mediterranean
transitional to the continental, with mean annual
temperature and precipitation 11,9° C and
1.100,9 mm respectively (meteorological station
of Papigo, period 1971-1990) [38].

b)

Figure 1. Study area: a) Vikos village with the
agricultural terraces and the tree hedges, b) Vikos
gorge.

Sub-mediterranean ~ mixed  broadleaved
woodlands and forests (Quercetea pubescentis)
are extended between 500 m and 1000m a.s.l.
These are composed primarily of Carpinus
orientalis,  Ostrya  carpinifolia,  Quercus
pubescens and Q. coccifera, and are rich in tree
and shrub species. At highly inclined, unstable,
air-humid sites of the gorge up to about 1000 m
the forest is enriched with species such as
Aesculus  hippocastanum, Tilia cordata, T.
tomentosa, T. platyphyllos, Corylus colurna,
Carpinus betulus and Acer pseudoplatanus. At
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the upper, precipitous slopes between 1000 m
and 1600 m a.s.l. the forest is consisted of Abies
borisii-regis in mixture with the previous species
[11,12,19,1].

Following similar evolutionary processes to
the other mountain villages of Pindos [26, 17,
18] the origin of the present cultural landscape in
the area is speculated in the previous two
centuries and is attributed to the traditional local
economy practiced in the form of agro-silvo-
pastoralism. The land-use system made use of
the natural resources of the community by
providing land for cultivation, fodder for the
livestock, and food, energy and almost all
necessities for the everyday needs of the
inhabitants (subsistence production). The system
involved land-use practices, such as cultivation
on terraces, establishment of hedgerows and
scattered multi-purpose woodlots, animal raising,
pollarding of trees and grass-cutting for fodder
and forest exploitation in the form of selective
cutting, coppicing and woodland grazing [1].

The long human presence and activities in the
area have created a mosaic landscape of small
terraced fields with tree hedges, grasslands,
semi-open shrublands and woodlands, forests
and forest fragments, which along with the
human settlements and the rest infrastructure
consist the elements of the traditional landscape
(Fig.1).

Nowadays only small-scale traditional land
uses, such as hay meadows, tree shredding /
pollarding and mainly pastoralism are still
practiced. The future of these activities in the
area depends on the European and national
policy frame concerning mountainous and
protected areas, and also related productive
sectors [20, 8, 30, 25].

2.2. Field sampling and data analysis

The ecological evaluation was based on the
vegetation and flora of the landscape. Before the
evaluation a vegetation inventory was carried out
based on a physiognomic stratification
corresponding to the landscape elements. The
plot sizes, given in Table 1, were chosen
according to the minimum area concept [13].
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Table 1. Plot characteristics

Vegetation P.IOt Plot Number
. size . .

formation 5 dimensions of plots

(m’)

Forest, 100 | 8mx12,5m" | 179

woodland

Shrubland 100 8mx 12,5m 31

Grassland 20 4mx 5m 157

Rocky sites 10 2mx 5m 43

Total 410

A nested plot design (Fig. 2) was applied for
facilitating the comparison among different plot
sizes [22, 40]. At each plot of 100 m® or 20 m?, a
subplot of 10 m? was also sampled. For fifty (50)
grasslands the 20 m? plot was also expanded to
100 m’.

Figure 2. Nested plot design

A systematic sampling with 100 m distance
between plots was initially applied. Vegetation
types under-represented in the systematic scheme
were further randomly sampled.

The vegetation was inventoried at three layers
(herbs layer < 1 m, shrubs layer: 1 - 5 m, trees
layer > 5 m). At each plot and for each layer the
presence of all vascular plant species was
recorded and their abundance was visually
estimated according to an adjusted Braun—
Blanquet (Br.-Bl.) scale [13].

The inventory was conducted from May till
July of the years 1999, 2000 and 2001.

The protocol described in [43] was followed
for the data analysis and led to the definition of
the vegetation types that represent in the
following the various landscape elements.

" The tree hedges, which were also included to the
forest/woodland formation, were inventoried with a plot size of 100
m?, but with no standard dimensions due to their linear structure.
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2.3. Ecological evaluation

Four important in nature conservation criteria
were applied for the evaluation, namely plant
species diversity, rarity, naturalness and
restorability [23, 41]. The vegetation types were
initially evaluated for each criterion separately
and then for all criteria together.

2.3.1. Diversity

Species richness, Shannon diversity, Simpson
diversity and Evenness [22, 24] are the four
indices applied for the quantification of the plant
species diversity. For each sampling plot the
indices were estimated after the replacement of
the Br-Bl. codes with the respective cover
values. For each vegetation type a mean index
value was estimated from 10 m” and 100 m® plots
respectively. These eight diversity indices for
each vegetation type were used as variables for a
cluster analysis (Ward algorithm, square
Euclidean distance, z-standardization) that
aggregated them in groups of different diversity
pattern and they were consecutively ascribed
with a certain value (high, medium or low).

2.3.2. Plant species rarity

In the study the criterion of rarity refers to the
presence of rare plant species and it was
quantified with the following indices: numbers of
“Greek endemics”, “Threatened taxa”, “Wide
endemics” and “Total rare plant taxa” based on
the National List of the important plant taxa in
Greece [6]. Similarly to diversity, the rarity
pattern of the vegetation types was investigated
by means of a hierarchical classification with
variables the four rarity indices.

2.3.3. Naturalness

For the criterion of naturalness the plant
communities were qualitatively assessed taking
into account the type and intensity of the human
influence. Reference point to the evaluation was
the potential natural vegetation (pnV), which is
the vegetation that would develop under the
current site conditions if man no longer
intervened [15, 36].

The pnV was defined for the various sites of
the study area and then compared to the present
vegetation. Depending on the closeness or
similarity to the respective pnV the various
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vegetation types were classified into three
naturalness classes (semi-natural, moderately
altered and altered) and were assigned with a
conservation value (high, moderate and low
respectively) based on the classification scheme

presented in [15] adjusted to the study
conditions.
2.3.4. Restorability

The necessary time for the restoration of an
ecosystem after a disturbance, e.g. land use, is of
great importance in nature conservation since it
is associated with its sensitivity against
disturbances and thus can guide the management
of the ecosystem. The restoration of an
ecosystem after its destruction / disturbance is a
successional process and includes both the
restoration to the initial site conditions and the
re-appearance of the typical for the site plant and
animal communities [34, 2, 36].

Similarly to naturalness, the evaluation of the
vegetation types with the criterion of restorability
is qualitative and it is based on an approximation
of the restoration (succession) time a plant
community needs to recover after a distraction.

Facilitated by the classification scheme
presented in [34] and adjusted to the study
conditions, all vegetation types were classified in
three restorability classes (short < 20 yrs,
medium: 20-50 yrs and relatively long >50
years) assigned with low, medium and high value
respectively.

2.3.5. Overall evaluation scheme

The matrix of the four criteria values was
hierarchically clustered after replacing the high,
medium and low values of each criterion with
numbers (3, 2 and 1 respectively). Ward
algorithm and Squared Euclidean distance were
the applied settings. The vegetation types were
thus aggregated in groups exhibiting specific
patterns with respect to the four criteria. These
patterns were ecologically explained means of a
Principal Components Analysis (PCA) [3].

3. Results
3.1. Diversity
The plant species diversity of the traditional

cultural landscape can be summarized to the
following:
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Q 700 plant taxa or 11% of the Greek plant
species are concentrated in an area of 8 Km®.

O Most of the plant species have a distribution
optimum in open vegetation types of
anthropogenous origin related to the local
land use system.

Q 24 vegetation types (including plant
communities and subunits) describe the
vegetation of the various landscape elements.
Although a range of diversity indices

characterizes the various vegetation types, a

general diversity pattern is observed. Plant

species diversity increases from vegetation types
representing early succession stages, such as
specific grasslands to intermediate succession
stages, such as the open shrublands (phrygana
and garigue) and specific grazed grasslands

(Dianthus viscidus community) and decreases

again to advanced succession stages such as the

woodlands of Carpinus orientalis and the forests
of Acer obtusatum.

High diversity values are associated with
equitable species distribution, low species
dominance values, which are related to
controlling factors such as the traditional grazing
system and site conditions.

3.2. Rarity

The study area has high density of rare plant
taxa. 72 rare plant species or 4% of the Greek
rare plant taxa have been registered. These
include 14 Greek endemics, 40 wide endemics
and 28 threatened taxa. Most of these taxa have a
distribution optimum in open habitats.

Although the numbers of rare taxa varied
among the vegetation types, these exhibited in
general a similar pattern to that of diversity.
Thus, the open vegetation types characterized
with high plant species diversity, such as the
phrygana and garigue presented also high
numbers of rare plant taxa. Woodlands and
forests of low diversity exhibited low to
moderate numbers of rare taxa.

3.3. Naturalness and Restorability

In the study area the forests and the
chasmophytic vegetation of the rockcliffs
represent the most natural landscape elements of
relatively long restoration time, properties that
assign to them high conservation value.

3.4. Overall evaluation

The classification with variables the four
conservation criteria identified three ecological
groups (Table 2, Fig. 3).

The 1" group is characterized by high
naturalness and restorability value, medium to
low diversity and rarity value, and included the
forests. The main ecological value of the group is
related to the high naturalness and restorability,
attributes which should be safeguarded and thus
direct the future management.

The 3™ group aggregated the regularly grazed
open shrublands and specific grasslands that
presented high diversity, medium to high rarity,
medium restorability and medium to low
naturalness. The nature conservation value of
these landscape elements is attributed to their
high plant species diversity and rarity,
characteristics that can be preserved only through
an active management regime, e.g. extensive
grazing.

The 2™ group incorporated vegetation types
with low to medium criteria values, such as
woodlands, wood pasture, tree hedges, forest
fringes and meadows. These plant communities
can be subject to a flexible land management
scheme and can either provide for traditional
land uses, or be set aside for nature conservation
or future use.
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Figure 3. Scatter plot of the factor scores of the
vegetation types resulted from PCA of the matrix
with the four conservation criteria values.
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Table 2. Overall ecological evaluation

Vegetation | Landscape | Naturalness| Restorability | Diversity Rarity Ecological
type element value value value value group
Qpubl2 F High High Medium High 1
Qp_Car22 F High High Medium Medium
Co_Qpul4 F High High Medium Low
Ac Ost24 F High High Low Medium
J_Aobt23 F High High Low Low
Ju Qpul3 F Medium Medium Medium Medium 2
Ru_Qpul8 F Medium Medium Medium Medium
Q cocll w Medium Medium Medium Medium
Car_or21 w Medium Medium Low Medium
Pte aql9 G Medium Medium Medium Low
Par_ofl6 G Medium Low Medium Low
Tri_ni3 G Low Low Medium Low
Mar_pe4 G Low Low Medium Low
Ju_ox10 S Medium Medium High High 3
Sal_of9 S Medium Medium High High
Phl_fr8 S Low Medium High High
Di_vis2 G Low Medium High High
Jas_fr7 G Low Medium High High
Be_perl G Low Medium High Medium
Poa_bu5 G Low Medium High Medium
Hel_nu6 G Low Medium High Medium

The bold characters indicate the criterion(-ria) that should direct the management of the respective vegetation types.
F: forest, W: woodlald, G:grassland, S:shrubland.

Bel pel  Bellis perennis grassland Ju Qpul3  Quercus pubescens pasture

Di_vis2  Dianthus viscidus grassland Co_Qpul4  Quercus pubescens - Cornus mas forest
Tri_ni3 Trifolium nigrescens meadows Pla_orl5 Platanus orientalis forest

Mar_pe4  Marrubium peregrinum community Par_ofl6  Parietaria officinalis community

Poa_bu5  Poa bulbosa rocky grassland Asp_chl7  Asperula chlorantha community

Hel nu6  Trifolium dalmaticum rocky grassland Ru_Qpul8  Quercus pubescens tree hedges

Jas_f17 Jasminum fruticans rocky grassland Pte_aql9 Pteridium aquilinum forest fringe

Phl_fr8  Phlomis fruticosa phrygana Br_syl20  Brachypodium sylvaticum forest fringe

Sal of9  Salvia officinalis garigue Car_or21 Carpinus orientalis woodland

Ju_ox10  Juniperus oxycedrus garigue Qp_Car22  Quercus pubescens — Carpinus orientalis forest
Q_cocll  Quercus coccifera woodland J_Aobt23  Juglans regia — Acer obtusatum forest
Qpubl2  Quercus pubescens forest Ac_Ost24  Acer obtusatum — Ostrya carpinifolia forest

4. Discussion

4.1. Nature conservation value of the

traditional cultural landscape

In an area influenced for long by traditional
agro-silvo-pastoral

land uses

24 different

vegetation types have been traced with 700 plant
species, including 72 rare taxa.

Part of the landscape demonstrates high plant

species diversity and rarity. These have been
detected in open landscape elements representing

intermediate and early successional stages (low
shrublands and specific grassland communities)

and are of anthropogenous origin related to the
traditional land use system.
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In order to conserve the high biodiversity of
the cultural landscape the open landscape
elements should be maintained and this can be
achieved only by means of an active
management scheme that integrates traditional
land uses.

From the other side, there is another part of
the landscape, namely specific landscape
elements that are characterized with high
naturalness and restorability values. These are
the various forests and the chasmophytic
vegetation of the exposed rockcliffs. The
ecological value of the ecosystems is related not
only to the conservation of their biodiversity, but
also in the cases of the forests and woodlands, to
the high structural complexity and the enhanced
ecosystem functions. These characteristics, along
with the long restoration time that these
ecosystems require in case of destruction, make
obvious the need to protect them from any use

that can harm their high naturalness and
restorability value.
4.2. Management of the traditional

cultural landscape

In order to preserve the ecological values of
the traditional cultural landscape in Vikos area a
management scheme that combines both strict
protection in specific elements of the landscape
and integrates also traditional land uses in the
management of other landscape elements based
on a respective zoning system is required.

The advantages of this scheme in reference to
the present strict protection status of the area (as
core of the National Park) are the following:

Q All ecosystems types and species (including
rare taxa) are favoured.

Both  forest and
components  are
conservation).

The naturalness and the related ecosystem
processes & functions are maintained and
enhanced (nature protection).

The mosaic character of the landscape is
conserved, along with the associated
traditional / cultural, aesthetic and economic
values, creating optimal conditions for the
sustainable development of the local
communities.

a non-forest  diversity

conserved  (biodiversity

31

5. Acknowledgements

The first author would like to thank the Greek
Scholarships Foundation (IKY) for the financial
support of the study.

6. References

[1] Amanatidou D. Analysis and evaluation
of a traditional cultural landscape as a
basis for its conservation management. A
case study in Vikos-Aoos National Park,
Greece. Dissertation:  University — of
Freiburg; 2005.

Bastian O. Schreiber K-F. Analyse und
6kologische Bewertung der Landschaft.
Stuttgart: G-Fischer; 1994.

Biihl A. SPSS - Vers. 10. Einfiihrung in
die moderne Datenanalyse  unter
Windows. Miinchen: Addison-Wesley;
2001.

Burggraff P, Kleefeld KD. Historische
Kulturlandschaft und Kulturlandschafts-
elemente. Angew. Landschaftsokologie
1998; 20.

Council of Europe. European Landscape
Convention. Florence. European Treaty
Series 2000; 176.

Dafis S, Papastergiadou E, Georghiou K,
Babalonas D, Georgiadis Th,
Papageorgiou M, Lazaridou Th,
Tsiaoussi  V,  editors. Directive
92/43/EEC. The Greek Habitat Project
Nature 2000 (in Greek). Thessaloniki;
EKBY; 1996.

European Commission. Understanding
biodiversity: An agenda for research into
biodiversity prepared by the European
working group on research and
biodiveristy. Brussels: DG  for
Environment; 1997.

European Commission. Europe’s
environment: the second assessment.
Brussels: DG for Environment; 1998.

[9] Ewald KC. Traditionelle Kulturland-
schaften. Der Biirger im Staat 1994; 44
(1): 37-42.

Farina A. Bird diversity in a changing
landscape (Tuscany, Italy). In: Runder
PW, Montenegro G, Jaksic FM, editors.
Landscape disturbance and biodiversity
in  Mediterranean type ecosystems.
Stuttgart; Springer. Ecological Studies
1998; 136: 349-368.

2

—

3

—

[4

—_

[5

—

[6

—_

[7

—

[8

—

[10]



“Sustainable Management and Development of Mountainous and Island Areas”

Ganiatsas K. Botanical research in
Vikos Gorge (in Greek). Epirotiki Estia
1971; 228: 1-28.

Georgiadis T, Dimopoulos D.
Dimitrellos G. Vegetation and flora of
Vikos-Aoos  National  Park. In:
Kasioumis K, Gatzojannis ~ S.
Management plan of Vikos-Aoos
National Park (in Greek). Thessaloniki:
IDE; 1996. Part A: p.18-41.

Glavac V.  Vegetationsokologie:
Grundfragen, Aufgaben, Methoden.
Jena; G-Fischer. 1996.

Glowka L, Burhenne-Guilmin F,
Synge H. A guide to the Convention on

[11]

[12]

[13]

[14]

Biological Diversity. Gland: IUCN;
1994.

[15] Grabherr G, Koch G, Kirchmeir H.
Naturnizhe  Osterreichischer ~ Wilder.

Bildatlas. Sonderdruck Osterr. Forstz.
1998; 1/97.

Grove AT, Rackham O. Threatened
landscapes in the Mediterranean:
examples from Crete. Landscape and
Urban Planning 1993; 24: 279-292.

Halstead P. Mediterranean mountain
economy in Pindus (in Greek). In:
Municipality of Konitsa, edition.
Proceedings of conference on The
county of Konitsa in space and time;
1996 May 12-14; Konitsa: Municipality
of Konitsa; 1996. p. 63-73.

Halstead P. Ask the fellows who lop
the hay: Leaf-fodder in the mountains of
Northwest Greece. Rural History 1998;
9(2): 211-234.

Hanlidou E, Kokkini S. On the flora
of Vikos-Aoos National Park (NW
Greece). Willdenowia 1997; 27: 81-100.

TUCN, editon. Parks for Life: Action
for Protected Areas in Europe. Gland:
TUCN; 1994.

Kasioumis K, Gatzojannis  S.
Management plan of Vikos-Aoos
National Park (in Greek). Thessaloniki:
IDE; 1996.

Kent M, Coker
description  and
Belhaven; 1992.

Kirby K. Die Bewertung von
Wildern und Geholzbestinden. In:
Usher MB, Erz W, editors. Erfassen und
Bewerten im Naturschutz: Heidelberg —
Wiesbaden: Quelle & Meyer; 1994.
p.167-186.

[16]

[17]

(18]

[19]

[20]

[21]

[22] P. Vegetation

analysis. London:

(23]

32

[24] Magurran AE. Ecological diversity
and its measurement. London: Chapman
& Hall; 1995.

Maragou P. Evaluation of the
National protected areas system in
Greece (in Greek). Athens: WWF; 2004.

McNeill JR. The mountains of the
Mediterranean world. An environmental
history. Cambridge: University Press;
1992. Studies in Environmental History
8.

[27] Meeus JHA.
Landscapes. Landscape
Planning 1995; 31: 57-79.

Mitchley J, Ispikoudis J. Grassland
and shrubland in Europe: biodiversity
and conservation. In: Papanastasis V,
Frame J, Nastis AS, editors. Proceedings
on Grasslands and Woody Plants in
Europe; 1999 May 27-29; Thessaloniki,
Greece. Thessaloniki: University of
Thessaloniki; 1999. p.239-251.

Naveh Z. From biodiversity to
ecodiversity: Holistic conservation of the
biological and cultural diversity of
Mediterranean landscapes. In: Runder
PW, Montenegro G, Jaksic FM, editors.
Landscape disturbance and biodiversity
in  Mediterranean-type  ecosystems.
Ecological studies 1998; 136: 23-53.

NCESD, editor. A contribution of

NCESD to COP6 on Biodiversity.
Athens: NCESD; 2002. Research Paper
18.
[31] Papanastasis VP. Legal status of land
tenure and use and its implication for
open landscapes of western Crete.
Landscape and Urban Planning 1993;
24:273-277.

Phillips A. Cultural Landscapes: an
IUCN Perspective. In: von Droste B,
Plachter H, Rossler M, editors. Cultural
landscapes of  universal value:
Components of a Global Strategy. Jena:
G-Fischer; 1995: p.380-392.

Pineda FD, Montalvo J. Biological
diversity in traditional land use systems.
In: Halladay P, editor. Conserving
biodiversity outside protected areas.
TUCN; 1995. p.107-122.

Plachter H. Naturschutz. Stuttgart: G-
Fischer; 1991.

Plachter H. Functional criteria for the
assessment of cultural landscapes. In:
von Droste B, Plachter H, Rossler M,

(23]

[26]

Pan-European
and Urban

(28]

[29]

(30]

(32]

[33]

[34]

[35]



“Sustainable Management and Development of Mountainous and Island Areas”

editors. Cultural landscapes of universal
value: components of a global strategy.
Jena: G-Fischer; 1995. p. 393-404.

Reif A, Coch T, Knoerzer D, Suchant
R. Landschaftspflege in Wald. In:
Konold W, Bocker R, Hampicke U,
editors. Handbuch Naturschutz und
Landschaftspflege: Kompendium zu
Schutz und Entwicklung von
Lebensrdumen  und Landschaften.
Landsberg am Lech: Ecomed; 2001.

Rundel PW. Landscape disturbance
in Mediterranean-type ecosystems: an
overview. In: Runder PW, Montenegro

[36]

[37]

G, Jaksic FM, editors. Landscape
disturbance  and  biodiversity  in
Mediterranean-type ecosystems.

Ecological studies 1998; 136: 3-22.
Soulis N. The climate of Epirus.
Toannina; 1994.
Spellerberg  FI.  Evaluation and
assessment for conservation. London:
Chapman & Hall; 1992.

[38]

[39]

33

[40]  Stohlgren T, Coughenour MB, Chong
GW, Binkley D, Kalkhan MA, Schell
LD, Buckley DJ, Berry JK. Landscape
analysis of plant diversity. Landscape
Ecology 1997; 12: 155-170.

Usher MB. Erfassen und Bewerten
von Lebensrdumen: Merkmale,
Kriterien, Werte. In: Usher MB, Erz W,
editors. Erfassen und Bewerten im
Naturschutz. Heidelberg — Wiesbaden:
Quelle & Meyer; 1994. p. 17-47.

Vos W, Stortelder A. Vanishing
Tuscan landscapes: landscape ecology of
a submediterranean montane area
(Solano  Basin,  Tuscany, Italy).
Wageningen: Pudoc; 1992.

Wildi O. A new numerical solution to
traditional ~ phytosociological tabular
Classification. Vegetatio 1989; 81: 95-
106.

[41]

[42]

[43]



“Sustainable Management and Development of Mountainous and Island Areas”

Teaching English to Forestry Students: Present Situation, Future Expectations

Polyxeni Anagnostou
Department of Forestry and Management of the Environment and Natural Resources
Democritus University of Thrace
193 Pantazidou st. 68200 Orestiada, Greece
Home address: 18 D. Ralli st. 15342 Athens, Greece
Tel.: 210-6391833
E-mail: polyxenianagnostou@yahoo.gr

Abstract. The English language course taught
at the Forestry department of the Democritus
University of Thrace has been designed to suit the
needs of first and second year students. The
selection of the material taught has been made
bearing in mind that most of the students study
scientific texts for the first time, so they will need
to learn basic forestry terminology, and that the
number of hours of English lessons throughout the
year is limited. The aim of the course is to help
students acquire a basic knowledge of forestry
topics, to show them how language is used as a
medium of communication while dealing with such
topics and to provide them with strategies for
exploiting similar or more difficult material. The
purpose is to help students develop techniques for
reading effectively, to provide them with a guide
for their own writing and to enable them improve
the accuracy of their spoken English.

Key words: teaching English, forestry students

Main part. This paper is intended to give an
account of the English language courses taught to
first and second year students of the Forestry
department at the Democritus University of
Thrace.

The design of the courses was based on the
following factors: the students’ needs, their age,
their interests and / or motivation, their
confidence, which proved related to their previous
learning experiences and the length of the course
itself i.e. the fact that the number of hours of
English lessons throughout the year is very
limited.

First year students are taught general English of
a post intermediate level as they are expected to be
competent users of the written and the spoken
language by the end of the year. They get practice
mainly in grammar and syntax through general
English texts which are exploited and analysed at
sentence level, paragraph level and text level. All
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four skills — reading, writing, listening, speaking —
are incorporated in the lessons when possible.

Second year students study scientific texts
through which they learn basic forestry
terminology but mainly they develop an ability to
handle the kind of written English they will be
concerned with while studying specialist subjects.

The material used in the second year of studies
consists of a main textbook called English through
Forestry and supplementary texts on Forestry
which students contribute to the course having
found them either in newspapers, magazines,
scientific journals or the internet. Most of the
textbook material is authentic texts, simplified
where necessary, followed by a number of
exercises. The texts came from the library of the
Foreign Languages Department of the Aristotle
University of Thessaloniki but their writer is
unknown. The exercises were written by the
English language teacher at the Forestry
Department in Thesalloniki, who did the collection
of the texts. There is a total of fifteen units in the
book each of which deals with a specific topic in
very much the same way and layout as every other
unit. Examples of topics are: the tree, the root, the
trunk, the leaf, the soil, land resources,
classification and naming of plants, forests of the
world, deserts of the world, ecology, the climate
etc. Examples of students’ contributions are texts
on: paper and wood pulp from tropical rain forest
areas, Scotland’s mountain forests, California’s
tallest living tree etc.

The way each unit in the book is dealt with
depends on the dynamics of the class each year
and a number of factors that come into play when
teaching methodology is concerned. These factors
are:

1. The material taught

« is the material in the book challenging?

« is the material interesting in itself or is it

only a pretext for language work?

« is the material recycled?

2. The layout of the material
« is the layout appealing?
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* does every unit look the same?
« are there any visuals? If so, are they
clear?
. The grading of the material
» what is the basis for grading the material?
a. the frequency of an item, its
usefulness, its coverage etc.
b. the difficulty of an item i.e. from
easy to difficult.
. The structural element
* is the grammar taught appropriately, i.e.
teaching the structure in view of its
function?

« are there summaries of verb forms and /

or other framed paradigms in the book?
. The lexical element

* how is the new vocabulary presented?

« is there just enough vocabulary presented
or too much?

« is it reinforced throughout the course
Book?

. The presentation of new material

« is the presentation of new items always

done in the same way or does it vary?
. The practice of the material

» What activities are there for practice?

« are there enough exercises, too many or
too few?

« are the exercises mechanical,
meaningful or some of both?

* do they move from easy to difficult?

« are they varied or not?

. The four skills

« are all four skills taught, receptive and
productive ones?

« are the skills integrated with each other?
For example is reading integrated with
writing?

« is the proportion of each skill appropriate
for the objectives of the course?

a. Reading

« is there a progressive teaching of
reading skills?

« is there a variety of reading exercises?

b. Writing

« is there a progressive teaching of

writing skills?

« are the writing activities
communicative i.e. letters, reports or
are they mechanical ones i.e. isolated
sentences?

c. Listening

» are there any listening extracts,
authentic and / or simulated?

» are there any listening exercises?

d. Speaking

« are there any activities for language
production?

« are the activities equally proportioned
throughout the book?

« are the subjects of the activities
modivating and interesting for the
students?

9. The overall opinion
* what is the overall evaluation of the
strengths and weaknesses of a book?

It is clear from all the above considerations that
there is no perfect textbook in the market. All
books have strengths and weaknesses. Quite a few
concentrate on teaching the language system and
fail to show how this system is used in
communication. Likewise the text book I am using
has its strengths and weaknesses. It meets some of
the above mentioned requirements but it also lacks
a few. Therefore there are quite a lot of
supplementary activities and changes to the
existing ones I have to make to meet the needs of
the students I have each year. In line with these
modifications I have chosen to borrow some of the
material found in the book I use with the students
of the Agriculture Department seeing that there is
a big overlap between the two books regarding the
subject matter. The format of the exercises of the
agriculture textbook is much more varied and
more helpful in that it meets the following
considerations.

« it presents the language as an aspect of

the subject students are studying and not
just as a linguistic tool.

« it shows students how to use the grammar
they already know and helps them relate
previously acquired linguistic knowledge
to meaningful realizations of the language
system in a given passage.

« it does not teach either language in
isolation or subject matter in isolation but
the manner in which both combine in
meaningful communication — the aim
being to help students understand how the
subject matter is expressed through
English.

* it uses exercises which avoid mechanical
work but direct people’s minds towards
rational thought and problem solving,
hoping that the students will see the
relationship between expression and
content and will thus be persuaded of the
relevance of English learning to their own
specialities.
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The overall purpose of the exercises done is to
help students understand the way English is used
as a medium of communication, since language
learning is not mearly getting to know various
linguistic forms but how these forms are put
together to produce meaningful pieces of
discourse.

At the same time care must be taken not to
overload the students with new material and
complex structures which are often necessary in
maintaining a natural use of the language. The
overload of complex structures is avoided in the
second year by my having taught grammar and
syntax systematically and in detail in the first year
when students are less loaded with having to study
specialized language. The task of having to cope
with learning specialized terminology and using
the English language correctly is aided by the
approach taken when dealing with the reading
passages and the type of exercises used to exploit
these passages.

Rationale behind the type of exercise used

Each unit of the textbooks used begins with a
reading passage which is followed by a number of
exercises. Some of them are grammar exercises,
some are vocabulary and some test
comprehension. For students to be able to do these
exercises successfully they have to be effective
readers to understand the texts in full.
What is READING?
It involves interpretation of marks on paper. When
we read we go directly for meaning; for something
that makes sense to us as readers. Effective
reading depends on, among other things, our world
knowledge and experience of the subject
concerned. In other words, the more we know
about a topic the easier it is for us to comprehend
it.
What is COMPREHENSION?
Nature of comprehension
Comprehension includes the ability to:

» retain information and recall it when

required.

* select important points.

« interpret information and ideas.

*make deductions from what has been read.

« relate knowledge to experience.

« arrive at general conclusions/judgements.
Factors which affect comprehension

* speed of perception.

» accuracy of perception.

» memory and the ability to recall

information.
* motivation or purpose.

* concentration

* level of difficulty of the material

« ability to anticipate; directly related to
knowledge of the world.

* vocabulary.

» general background of knowledge and
experience — sophistication.

» ability to read critically.

How comprehension can be improved

* try to improve each of the factors which
affect it.

* test the quality of comprehension
regularly and in a variety of ways.

* read critically.

« use study techniques where appropriately.

« discuss reading materials as often as
possible.

» make students aware of the differences
between readers:

Inefficient reader

. narrow eye span

. regresses habitually

. subvocalises

. restricted vocabulary

. irregular eye movements

. lacks purpose in reading

. limited background of general knowledge
and experience

Efficient reader

. wide eye span *

. reduces regressions **

. tends not to subvocalise

. wide vocabulary

. thythmic eye movements

. purposeful in reading

. broad background of general knowledge
and experience

1
2
3
4
5
6
7

NN R W~

Activities that aid comprehension of a text

* comprehension questions.

* vocabulary exercises.

« silent reading — reading aloud.

* note taking.

* listening comprehension.

* Intensive/extensive reading.

« discussion: exposure to parallel texts of
similar or more difficult level.

* input to writing: summary writing, cloze
texts, or rewriting.

Reading skills to be developed

1. Previewing: That is, finding out where the
important part of what is being read is to be found.
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This can be done through the use of table of
contents, appendix, chapter headings, paragraph
headings etc.

2. Skimming: That is, running the eye quickly
over a particular passage to find out where the
main facts are; these can be read with more care
afterwards.

3. Scanning: That is, running the eye forwards or
backwards over a passage looking for particular
details, as we do when ‘reading’ a dictionary for a
word or a telephone directory for a specific
number.

4. Sensitivity to context: That is, developing the
skill of extracting the meaning of words/idioms
from the context in which they are placed.

5. Thematic anticipation: That is, reminding the
student that the skilful reader develops a sort of
dialogue with what he reads. Before staring a
passage, on the basis o previewing, the reader asks
himself what he knows about the subject already,
what it is likely to be about and, as he reads, he
tries to relate it to what he has read elsewhere. In
this way he is often able to anticipate the direction
in which the argument/text is moving.

6. Linguistic/structural anticipation: This
involves the ability to discern the core meaning in
complex sentences. It is the skill which enables the
reader to predict the way in which a half finished
sentence will be continued when he turns over the
page.

7. Structuring: There is normally an underlying
thematic organisation to whatever is written. This
organisation operates at paragraph level,
section/chapter level and the whole (article, book
etc). Many paragraphs usually begin with a topic
sentence which summarises the content of the
paragraph. The rest of the paragraph is made up of
support, refutation, or additional detail. In longer
pieces of writing there are a number of fairly
readily recognisable thematic patterns. For
example:

a. Statement of problem — discussion of problem —
suggested solution.

b. Thesis — points for — points against — deduction
— conclusion.

c. Event — argument — opinion 1 — opinion 2 —
evaluation — possible outcome.

d. Introduction to the scene/action — event 1 —
event 2 — result/outcome.

The efficient reader eases his task by picking out
the underlying structure from the often irrelevant
supporting detail.

Exercises to develop the reading skills
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1. Word-attack skills. Training in
vocabulary

These exercises are designed principally to deal

with lexical/idiomatic difficulties.
a. Training in the recognition of prefixes, suffixes.

* use the correct prefix to make the
negative forms of the following words:

passable necessary honest

* add the right suffix to the following
words to form nouns:

dark relation bound

« turn the following verbs into nouns by

adding the right suffix:
degrade decompose discolour

+ underline the prefix in each of the
following words and then write other
words that contain the same prefix:

retrace, extend, undergo, overestimate.

« underline the suffix in each of the
following words and then write other
words that contain the same suffix:

biology, density, representative, helpful
b. Training in word formation.

« give the appropriate form of the following

words as in the example: art — artists

science — geology — economics —
+ complete the following table where
possible:
verb noun adjective
irrigate i e
........................... dry
............. drainage
degrade..............
........................... exploitable
............. erosion

c. Training in word derivation.

+ underline the root in these words and then
write other words which have the same
root:

autonomy telescope gravity
d. Training in synonymy/antonymy.

» find words in the passage which mean the

same as those given bellow:
arable: arid: detrimental:

» find words in the passage which mean the
opposite of those given bellow:

mature: upward: temporary:

» give a word for each of the following
sentences:

1. the process of becoming discoloured
2. plant or scatter seeds on a piece of ground...
3. young plant that has grown from a seed......

* match the words in column A with their
definitions in column B
1. mychorriza

a. a group of trees,
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small wood
b. tube-like cells
which make up wood

2. pulp

c. soft mass of wood
fibre used for making
paper
d. combination of root
and fungi
« rewrite the following sentences replacing

the words in italics with word/expressions

from the text which have the same

meaning.
1. The single cells near the tip of each root
increase their surface area by extending outwards
from the root.
2. The seed starts growing when there is enough
air or water and the temperature is high.
3. Sunlight provides the energy for the process of
converting water from the soil and carbon dioxide
from the air into sugars and other carbohydrates.
2. Exercises designed to deal with structural
problems. Training in Grammar

Despite an enormous diversity of methodology

over the years most textbooks have as their basis a
grammatical syllabus. This is based on the
principle that knowing the grammatical structure
of a language is absolutely necessary for accurate
communication in that language. We can not
interpret sentences we can not structure but we
could structure sentences we can not interpret eg.
‘The nome raths outgrabe’. Therefore the teaching
of grammar cannot be avoided. In designing the
exercises an attempt has been made to present
grammar in the context of discourse. In the second
year of study, the student who has already
acquired / revised / practised basic grammatical
structures and forms, is expected to consolidate
this knowledge by experiencing how grammatical
forms are used in meaningful contexts. Here is an
example:
Write the passive version of the following active
sentences. Then combine the sentences you have
written following the clues given. Check your
answers with those of your partner to see if you
agree.
active: We can use a unit called soil profile to
describe soils.
passive: A unit called
active: When we wish to compare two soils, we
examine their profiles.
PASSIVE: ittt
active: We can define a soil as having an
individual profile.
passive: A soil

3. tracheids

4. grove
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Final sentence:

A unit called soil profile........to describe soils. So
when we wish to compare two soils, their
profiles ; thus each soil........... as having
an individual profile.

This activity is basically a conversion exercise
familiar to most teachers. However, by setting the
forms to be converted in connected sentences,
some of which have to be joined by conjunctions
such as so and thus, and then asking students to
talk about the outcome we avoid the lack of
communicative purpose in conventional types of
exercises. The same approach characterises the
rest of the exercises.

Some more examples:

a. Identification of link words
connectors.

Words like therefore, however, consequently,
moreover etc indicate what function a sentence is
meant to fulfil ie. the word therefore is used at the
beginning of a statement which follows logically
from a previous statement. It is crucial for the
students to understand which statements are meant
to be illustrations, conclusions, enumerations etc
and how such statements are related to each other.
Types of exercises:

» students are given a passage. The link words
have been deleted but are given in a group at the
end of the passage. Students have to place them in
their correct positions. Alternatively, the words
may not be given at all; students will have to fill in
the blanks themselves.

* students are asked to join sentences from a
given passage by inserting the right connector;
they are allowed various possibilities. eg.

Such damage is only temporary. The plant will
continue to grow.

Since/as such damage is only temporary the plant
will continue to grow.

Such damage is only temporary. Therefore /
consequently / thus the plant will continue to
grow.

As a follow up activity students are asked to
provide their own examples — free choice of
statement and link words.

« students are given a partly filled table and
have to fill the rest of the information.

b. Cloze text procedure. Omission of certain words

or lexical

from a given passage.

Students have to fill in the blanks of a text with the
right word. The deletion of words may be
systematic where all verbs or all adjectives from a
text are deleted, or random where certain function
words are deleted.. The deleted words may / may
not be given to students depending on the level of
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the class, the difficulty of the material and the
purpose of the exercise ie. if it is used as a
teaching or a testing device.

eg.
The forests of the world are broadly classified as:
| DTN or softwoods 2..................
hardwoods 3............... hardwoods 4..........
conifers and hardwoods. One of the most striking
types of.....c.oooeiniie is the tropical rain forest. It
has almost daily ,the airis............ and
the temperature high. The tropical rain forest
1Seieiiennnne. and consists of................ species.

c. Identifying like core or base sentence in a dense
Structure.
Since density/complexity of sentences is achieved
in different ways, students have to be made aware
of the structural clues which will help them
unravel it.
Chunks of language are given where students will
have to:
* look for the relative pronouns wo,
which, what, that and say whether they
are part of defining or non-defining
relative clauses; the use of commas is the
signifier here.
* separate the main sentences from the
subordinate ones.
* try to locate the subject and main verb of
the base sentence and then describe the
modifiers. eg.
Fungi, which attack the aerial parts of a crop such
as the leaves, stems etc can be controlled by means
of chemical substances which are known as
fungicides.
d.  Exercises
reference.
Students are given a text and the following
questions where they have to circle the correct
answer.
1. In sentence 5, such damage refers to:
a. cutting flowers off the plant.
b. pruning the roots of the plant.
c. both cutting the flowers and pruning
the roots.
2. In sentence 8, it refers to
a. the shoot system.
b. the root of a plant.
3. In sentence 11, they refers to:
a. the roots of plants
b. plants such as sugar beet and carrots
A more demanding task would be not to give the
choices to the students but ask them to identify the
references themselves.
This type of exercise draws the students’ attention
to the way pronouns, demonstratives and other

in  understanding  (ana)phoric
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expressions like the one, the former, the latter etc
are used to refer to something already mentioned
in the text. It obliges them to scrutinize a passage
carefully to assign the correct reference to
anaphoric language items. These exercises may
sometimes seem obvious but they are not always
so. They are useful in that they show the learners
how anaphoric devices work and so prepare them
for other cases where identification of the
reference is not so easy.

3. Exercises to prepare students for efficient
overall comprehension.
a. Previewing exercises.

+ the use of a table of contents or index to
locate information with a time limit imposed.
b. Skimming exercises.

* by setting two or three pre-questions before a
passage is read. e.g
1. Which are the various forms of soil erosion?

2. What are their causes?

3. Which techniques combat soil erosion?

This is an extremely fruitful way of guiding
students to look for the important points in a
passage.

* by asking students to pick out the key
sentence(s) in a paragraph or passage.

c. Scanning exercises — always set a time limit.

* by asking students to run the eye quickly over

a passage/text and find :

1. the three main organs of a tree.

2. the parts of a tree trunk.

3. the four ways in which land is degraded
4. the three types of tropical forests.

d. Context exercises.

« what is the meaning of the word ‘built up’ in
the passage? Suggest a synonym.

* write out one or two sentences containing the
word ‘impassable’ to show that you understand
what it means in this passage.

* which of these words best fits the meaning of
‘light’ in line ten?

a. not dark
b. a lamp
c. to switch on
d. not heavy
e. Anticipation exercises.

+ give students the title and the paragraph
headings of a text they are going to read on
‘Glaciers as a water resource’ and ask them to
write down:

1. what they know about the subject already. 2.
what they think the text will say about it.
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« give students the title of a text, let us say ‘The
Climate’ and ask them to give you the headings of
paragraphs the text will probably include. Then
they can compare their suggestions with the ones
they see in the text.

» give the topic sentence of a paragraph and ask
students to give you the supporting details.

f Structuring exercises:
Ask students to:

* pick out the topic sentence in each paragraph
of a text. Tell them that the topic sentence may be
at the beginning, in the middle or even at the end
of a paragraph.

 give students sentences in the wrong order
and ask them to arrange them in the correct order
which corresponds to the stages of a process. They
also have to add link words where necessary. e.g
The sunlight provides the energy to bind CO, and
H,O together to form sugars and other
carbohydrates.
Photosynthesis is the process whereby the plant
manufactures food for itself.
Carbohydrates go to the growing points in the
plant, enlarging tissues.
Oxygen is given off as a gas.
We may summarize this chemical process as
fOHOWSI6COQ+6H20 — C6H1206+602
This is combined with water from the soil in the
presence of sunlight.
Carbon dioxide is taken in through the leaf cells.

» exercises in a diagrammatic form.
Students are asked to:
1. Complete a diagram or a statistical table.
2. Make a flow-chart of the ideas presented in a
passage.
3. Make tables from descriptions and vice versa.
4. Compose short paragraphs conveying the
information presented in tabular form.
Here the students’ attention is drawn to the various
uses of language in communication in their field of
discourse, since they are asked to define, make
statements of process, classify, draw conclusions
from observations, write descriptions etc. These
exercises are intended to extend comprehension
into productive written word. They usually involve
points of grammar which may present continuing
problems for students but they offer practice in
performing acts of communication which
are of particular importance in writing on
scientific topics. In interpreting the data presented
in tables both comprehension and composition
skills are brought to use.
g. Summary and note-taking exercises.

» Give students a passage and ask them to
reduce it to note form i.e.
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Ask them to read it and find the topic sentences.
Note them down. Read the passage a second time
for supporting details. Note these down if they are
important. Without looking at the passage again
write a summary using the notes.

A translation of the summary might be asked for
to ensure a better understanding of the text.

h. Comprehension questions

There are two major considerations here: the form
of the questions and their aim.

Form of questions:
Multiple choice,
Ended questions.
Multiple choice questions are preferred by many
for various purposes but mainly because they save
time in answering and marking. However, they
only test students’ recognition skills not
production ones.

The other types of questions encourage the
student to think carefully about what he reads and
pay close attention to what is actually expressed in
the passage before he gives his answers. The
students should always be required to justify their
answers by providing evidence in the text that has
led them to decide what is right/wrong. Thus, they
get trained in recognizing what they must notice in
a given passage and how they must reason in order
to arrive at the correct answer. This technique has
proved very effective because it increases
correctness of answers and so it boosts their
morale. It is also helpful in that, once students
realize that their understanding is going to be
systematically checked in this way they tend to
read more attentively for meaning and treat their
reading not just as a language exercise for the
English class but as a technique for acquiring
information that will be useful in their field of
study.

Examples of questions:

True/False:

1. Dead material found on the forest floor is
called humus .

Yes/No

2. Is the soil a non renewable resource? why?
Open-ended:

3. What do you know about pines?

Aim of questions:

Four categories of comprehension questions are
distinguised: direct reference, inference,
supposition and evaluation.

Direct reference are the most commonly used
questions and the easiest to answer because the
required evidence is readily available to the
students, as it is explicitly in the text.

True/False, Yes/No, or Open
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Inference questions are a little more demanding
in that they require the student to recover
information which is implied rather than explicitly
stated in the text, and to trace the way in which
what is expressed in one sentence is related to
what is expressed or implied in another. In other
words, the relationship between sentences has to
be taken account of before an answer is given.
Evaluation questions involve the opinion of the
student and his judgement of what is contained in
the text.

Supposition questions tend to direct the student
outside the confines of the immediate text by
asking his free comment(s) on a given situation.

It is important that all these types of questions
be used if we want to develop truly efficient
reading. Obviously the type of question will vary
with the level of the class, but there is a place for
inference questions quite early on. Without them
the students will overlook the inter-relatedness, the
total coherence of a text, which is the one of the
chief characteristics of the written as opposed to
the spoken language. Evaluation and supposition
questions, closely related to one another are
equally important to the students as they help them
develop an ability for critical reading.

i. Speed reading.

Whenever speed reading exercises are carried
through systematically speed can at least be
doubled without a loss of comprehension. The fact
that a student keeps a record of his own progress is
enormously motivating. [ wuse two basic
techniques:

a. Read this passage as quickly as you can.
Note down your time and then go on to
answer the questions. Do not look back at
the passage.

b. You have five minutes to read this

passage. When you finish, answer the
questions without reference to the passage.
In both cases the passage would normally be
followed by multiple choice questions.
J. Intensive vs extensive reading.

In intensive reading a text/passage is exploited
in detail by doing a number of the above
mentioned exercises on grammar, vocabulary,
syntax and comprehension.

In extensive reading the students are exposed to
more texts/passages of similar or slightly more
difficult material and are asked to read for general
information. Exercises that facilitate practice in
speaking, such as problem solving activities, are
given to students to discuss their suggestions. In
small groups they discuss their outcome, compare
each others’ answers, comment on the various
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solutions and come to the best proposal. They may
be asked to give the teacher a written feedback of
their discussion.

4. General considerations.

While involving the students in the above
mentioned activities I have found the following
very useful.

* Recycling of material: repetition of items already
taught helps students retain information.

» Use of mother tongue: it breaks the barrier of
stress and helps their understanding of special
terms.

* Move away from a Teacher-centred towards a
Student-centred approach by asking students to:

1. work in pairs/groups in class and at home to
produce a small project on taught material.

2. correct each other’s written work, the mistakes
of which have only been underlined by the
teacher; then compare corrections.

3. do their own research on a topic they prefer;
bring it to class and do their own presentation on
it. The rest of the class are asked to comment
on/correct the presented work.

Pair/group work has proved particularly useful as
1t:

1. reduces teacher talking time and increases
student talking time.

2. weans students away from the teacher; they
learn to expect help from each other. The teacher
should not be the only source of reference.

3. takes the pressure away from students who
work at their own pace and do not suffer from fear
of making mistakes.

4. facilitates a more natural, closer to reality
interaction between students who are likely to
have great support from their peers.

5. leaves space for individual differences.

* negotiating with students the kind of work I want
to do in class and the amount of work they have to
do at home.

» working in a friendly, relaxed atmosphere.

5. What is accomplished at the end of the
course.

Students have acquired quite a lot of basic
knowledge on Forestry topics. Most importantly
they have learned to work on a task quickly and
productively by relying on themselves and on the
group dynamics of the class. They have become
more self confident and more active participants in
the lesson knowing how and when to employ the
learned techniques to their own benefit. In other
words, they have become more efficient learners.
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6. Future expectations

A continual improvement in all directions is
always desirable. Enrichment of the facilities of
the department would be very welcome. The use
of videos, OHPs, recorded material and visual
illustrations would certainly help students
assimilate and retain new knowledge better. Small
excursions to nearby forests to see in reality what
is read in books would also be an asset to the work
done. However, the lessons themselves would be
aided by a better and more active participation of
students. Greater involvement of students in the
presentation of new material in class would make
the lessons more varied and challenging, but above
all it would make them more responsible towards
the learning process and their future careers.

7.Notes

* The eye, we know, does not move smoothly over
a line of print, but progresses in a series of jerky
movements, called saccadic movements,
alternating with pauses or fixations — from three to
five per second—  during which the printed
material is seen clearly. While the eyes are in
movement clear vision is not possible. Movement
is from left to right, except for regressions — right
to left movements to permit re-reading — and for
the return sweep which carries the eye to the next
line. Eye-span is what can effectively be seen
during a fixation. It is stated that the average
reader is capable of seeing in one fixation four
related words totalling approximately twenty-four
characters of type, but, in fact, identifies less than
ten characters. All eye movement studies agree
that the more efficient the reader the wider is his
eye-span, the fewer and shorter his fixations, the
fewer also his regressions, and the more regular
his eye movements.

** To help students avoid regressions I advise
them to refuse to regress for any reason at all by
using a sheet of paper, a postcard or their hand as a
physical barrier against regressions.
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Abstract. Terms like, Forest Informatics or
Eco-informatics refer to the application of the
subject of informatics to environmental sciences.
Educational  and  training  aspects  in
environmental studies should emphasize the use
of modern information tools such as networks
and communication technologies.

The purpose of this paper is to determine the
current and projected needs for education in
these sectors in environmental studies and
suggest recommendations for review processes
in syllabus contents.

The results show that the interest of the students
is tremendous, and an effortless approach in e-
services is requested. Furthermore they believe
that computer literacy is necessary for being
effective in their future work.

Keywords.  Communication  technology,
Environmental studies, Higher education,
networks

1. Introduction

Information technologies contribute a great
deal to environmental disciplines via the
integration of information and making data and
knowledge available to a broad audience. It is
widely accepted that ICT (Information and
Communication Technologies) is transforming
all aspects of society from education to civic
involvement, employment to leisure [10, 11].
The future is undisputedly ‘‘digital’” and concern
has been expressed on the effects of digital
restructuring in deepening economic, political
and social inequalities [5]. The term
communication technologies is used to describe
the development of the necessary technology for
the distribution of information over a network
[12].
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A computer network is established when
different computers are connected and
communicate with each other [2], [6]. New
technologies have a massive power and potential
to impact on the lives of the average citizen, and
e-services can dramatically change their lives on
a daily basis. The impact of e-services on
education and training is merely beginning to be
acknowledged. Internet and web based
applications are considered to be a major force
for the improvement of education and
particularly as a way to extend the reach of
education beyond the physical classroom setting.

Computer literacy has become a necessity in
our society and computer software systems lie at
the heart of all aspects in our modern society and
specifically as a powerful tool available to
enhance and accelerate various administration
tasks [4, 7]. In Greece, the GuNet-Greek
Universities Network is a running project for the
design, implementation and function of nodes for
the connection over a network of all the
academic units of higher education in Greece. It
comprises both Higher Educational Institutes and
Technological Educational Institutes, in order to
enable their direct multimedia international
communication via Internet [8].

1.1. ICTs

Forest informatics and

effectiveness

Forest Informatics is a sector of the
Informatics discipline that is engaged in the
application of the subject of informatics to
forestry and natural environment sciences and
practice. Forest and environmental science, due
to its multidisciplinary nature, requires the
adoption of powerful technological tools, such as
network services and tools, in order to facilitate
the communication flow and promote the
exploitation and diffusion of information
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concerning natural resources and ecosystems.
Educational and training aspects of forestry and
environmental ~ science  programs  should
emphasize the use of modern information tools
such as networks and communication
technologies [1].

Students in the first year of their studies are

adequately informed as it concerns new
technology courses offered along their studies.
During the five years of study, three obligatory
modules concerning informatics are being taught
and there are three more optional in the
departmental curriculum. The obligatory courses
include theoretical information technology,
networks and  programming  languages.
Furthermore, students can choose among
optional courses about forest applications,
computer networks and web applications and
multimedia development.
Networks and their applications provide the
means to cover the instructional gap whilst the
tutor and the trainee are in different locations and
support their effort providing an environment for
new educational settings [9, 3]. New
technologies cannot replace the classroom, but
they allow instructors and trainees to have access
to vast information and knowledge resources.

The purpose of this paper is to determine the
current and projected needs for education in
courses on networks and communication
technologies in environmental studies in higher
education in Greece and suggest
recommendations for review processes in
syllabus contents.

2. Methods and Materials

The research for the collection of the data was
performed in March 2005. The method used for
this paper was the completion of questionnaires.
Questionnaires were given to the first-year
students of the Department of Forestry and
Natural Environment. The research takes place
every year in the spring semester of the school
year.

A questionnaire with questions of close and
open type was completed by each of the students.
The students completed the questionnaires
during the course entitled “Introduction in Forest
Informatics”, available in the first year of their
studies. The questionnaires were delivered and
collected by hand, at the time of the collection,
ensuring the maximum response level. These
students will be the future professionals in the
environmental private and public sector.
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Quantitative analysis was performed for the
gathered data through the statistical package of
Microsoft Excel 2003™ in order to identify,
exploit and evaluate the available information.

3. Results

The questionnaires included 24 questions,
divided in three groups. The first group aims at
retrieving information from students about
computer usage in general, the next set of
questions focuses in web exploitation, and the
last group of questions targets in ICT’s use
within their education in the current curriculum
and the prospects of education in network and
communication technologies, concerning their
projected needs and preferences.

3.1. General computer usage

The findings of the research showed that 68%
of the students in the first year of their studies
already have purchased a personal computer for
their needs. However, an additional 3% indicates
that has access to a computer which they do not
own, which makes a total of 71% of the students
in the first year of their studies in forestry with
access to a computer. Hence, a remaining 29% of
the students have no access to computers which
is almost three out of ten students -without
computer access except of that at the University
laboratories.

The students had to select among several
reasons they use their computer for and finally;
to indicate the first and foremost use. The
findings show that as it concerns the main use of
their computer, the greater percentage, 29% of
the students, mainly use the personal computer
they have access to, for entertainment purposes,
playing pc games, watching DVDs, which is
almost three out of ten students in the first year.
The second rated dominating use of the computer
is for listening to music in mp3 type, as 27% of
the students selected that use. The third selected
option with 23% is the use for assignments. In
particular, they mainly use a word processor
software to compose their essays or a
spreadsheet to process numerical data. Finally,
their fourth selection, 21% use the computer
mainly to have access to the web and for
browsing on the internet.
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Figure 1. Types of Computer employment

Furthermore, the students had to assess the
contemporary use of the computers they have
access to. The findings indicate that more than
half of them (54%) are not satisfied with the way
they use their computer. Students believe that
they can accomplish a lot more with their
computers.

All of the students in the first year of their
studies answered positively, (100% percentage),
when they were asked whether the knowledge in
the use of computers will help them in the future
in their profession in forestry. The students
believe that a forester uses computers every day
in order to complete more effectively the various
tasks in his job.

3.2. Web exploitation

The findings of the research showed that a
percentage of 46.2% of the students in the first
year of their studies already have an Internet
connection in their computer at home.

The students had to select the most important
among a variety of reasons for having access to
the Internet, such as information retrieval,
playing on-line games, chatting, making research
and communicating with friends over the web.

A 36% of the students answered that they
access the Internet in order to retrieve
information of various types.

Their second choice is the use of the Internet
for research purposes, trying to find mainly
bibliography, 30% in order to perform scientific
research.

Table 1. Reasons for an internet connection
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Reasons for internet connection
Retrieve | Web Chat Research | Communication
informat | games
ion

36% 11% [ 10% | 30% 13%

A percentage of 11% declares web games as
the main purpose to access the internet. A lower
percentage of 13% initially access the web in
order to communicate with other people through
the various relative e-services provided, yet 10%
claims that they access the web mainly for real
time chat.

Regarding the frequency of their access to the
internet, one third of the students, 33% answered
that they connect to the Internet on a daily basis,
and almost 4 out of ten students (39.6%)
answered that they connect once a week. The rest
of the students (27.3%) answered that they
connect once in two weeks or less frequently.
The time they stay connected on the Internet is
shown in table 2

Table 2. Occasions of time connection

Time connection spend
Time | 10 | 20 i 2 3 |4
eriod ' N B 30m N y -
period | 15, | 30m 3h 4h | 5h
% 9 14 | 33 8 16 14 | 6
3.3. Education in network and

communication technologies

Several issues appear concerning the courses
the students prefer to be taught within their
answers. The students have an interest in
learning how to use applications of computers in
the form of information tools to serve specific
needs about forestry and the environment, in a
percentage of 74.07%. That is a very interesting
finding since the future foresters have realized
that they will need all the available help from
new technologies in the form of applications for
issues relative to their subject. However, the
teaching of courseware related to applied
information tools is necessary.
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Figure 2. Students’ interest in courses

Another issue with special interest for the
students is to learn about network services
(39.51%) and mainly to learn how to properly
use multimedia applications (55.56%). The
findings above indicated that a significant
percentage of students are already familiar with
network services and the use of the Internet.
Then again, their preference has to do with the
demand for updated courseware.

On the other hand, they are also interested in
learning to operate a text processor, a statistical
package (45.68%) as a tool in order to enhance
data analysis or a data base software package
(49.58%) in order to properly organize and
maintain their data.

A significant percentage of students (44.44%)
indicate their interest in learning more about
operational systems. It is an issue concerning
computer technology in a theoretical aspect
although this is already provided in the
corresponding course. Programming with new
computer languages, such as C++, Java or Visual
Basic, in order to enhance their capability to
successfully create applications is another
interesting issue for the students (39.51%).

Among students’ preferences appear issues
such as project management (29.63%), which is
an interesting and useful issue for the
materialization of projects.

Lower percentages among the preferences of
the students share the course for telematic
services (20.99%), such as distance learning
issues or tele-working. In Greece, distant
education is in its primary steps and students in
the first year of their studies in the university do
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not cope with the idea of distant learning, since
they have just entered their student life.
However, in subsequent semesters they get more
interested in such issues because they can clearly
understand the advantages in practice.

4. Conclusions

Although this study was limited to the first
year students, the participants represent a
dynamic part of the future professionals. This is
made even clearer by their demand to be taught
more applications/programs concerning their
future employment. Findings in this research
indicate their preference in the provided
obligatory and optional courses in their current
curriculum that allow the students to obtain
extended knowledge in new technologies within
the issues of networks, network services and
applications and  communication  issues.
Furthermore, students make indications for the
introduction of new more contemporary thematic
units and they believe that they should acquire
the most appropriate knowledge in computers
since computer literacy is a pre-requisite to their
future work in the area of the environment.

First year students are familiar with the on
going changes in technology and they use
network services mainly for the retrieval of
information, both for personal and scientific
purposes and also for communication purposes,
but in lower percentages. The interest of the
students for the Web is tremendous, and the need
for an effortless approach in the cyber net is
requested. E-Mail via the internet is faster,
cheaper and quicker to conventional postal mail
and compared to retrieve information from books
or other sources of information, the World Wide
Web is a more convenient means of searching for
information [10].

It is, however, very important to invest on the
proper education of the future professionals in
the teaching of networks and communication
technologies  within  higher education in
environmental studies. For some people non-use
of ICT is primarily bound up with structural
circumstances that prevent them from otherwise
making use of ICT’s, which are relevant and
useful to their lives [11].

ICT is transforming all aspects of society
while e-services are available in all sectors. In
the sensitive area of the environment, the use of
innovations and the advantages of ICT can
provide in daily basis a more stable background
for the confrontation of the ever arising
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problems. E-Services models have been recently
the focus of research given the huge impact of
ICTs. Governments around the world are
increasingly interested in the potential for
delivering government services on the World
Wide Web. Introduction of E-government in the
public sector comprises infrastructure, hardware,
local intranets, and computer literate personnel.

Additionally there is also a necessity for
learning programming languages such as C++ or
even Java, Visual Basic in support of developing
applications within environmental issues.

All the above provide evidence to suggest
new courses on ICT’s within environmental
studies in higher education level and propose
recommendations for review processes in
syllabus contents.

However, the criteria for such an adjustment
should be based on the curriculum of each
institution, the available infrastructure and the
quality of educational interaction among the
faculty and the students, along with the dynamic
evolution of the profession, in order to help in
the building of knowledge in compound ways.
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Abstract. In the last years, the future of
sericulture appears to be promising since both
the Greek governments and the European Union
have put in place certain policies of financial
support for establishing mulberry plantations as
well as for silkworms rearing and improvement
of processing. In the context of these policies,
this research investigates the resurgence of
sericulture, a traditional economic activity, in
the area of Soufli in the Greek prefecture of
Evros. The study also investigates the individual
and  social  characteristics  of  mulberry
investors/cultivators. The above aims are pursuit
by using a questionnaire survey. The data are
analyzed by using the SPSS V.11.0 program. The
research concludes that the majority of mulberry
investors/cultivators believe that they make a
good investment in planting mulberry trees,
while at the same time they connect the
particular  agricultural  activity — with  the
development of the sericulture.

1. Introduction

The last two decades in the European Union
(EU), despite the fact of high subsidies directed
to farmers as well as wider programs for
assisting countryside development, the less
developed areas continue to face significant
problems such as low incomes, the demographic
ageing, the immigration and relative isolation
from the major centers of economic activities
[19], [22], [28].

Up to recently, the production of agricultural
goods was considered to be the basic economic
activity of these areas, because agriculture
constituted the "motive lever" of their
development. The need for reacting to the total
crisis of the agricultural productive system,
combined with the new "environment" that was
progressively shaped in the European rural
space, led to the formulation and establishment
of new policies. These policies aim at
contributing to the formation of a new perception
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for the development of rural space [2], [16].
Thus, during the last years in rural areas we
observe several activities concerning new
products and services that are often based on or
revive traditional know-how and practices. This
is attempted within the context of the EU policies
for the differentiation and reinforcement of local
economies. In addition, the importance of
activities that are not directly related to the
production of food-products has increased [4].
Examples of such activities include: (a) the
development of special and alternative forms of
tourism (b) the exploitation of forest products (c)
the agricultural products of special quality, as
they are of protected denomination of origin and
protected geographical indication and (d) the
discrete product of women cooperatives. All
these constitute only a few examples of the new
emerging dynamics in the rural space [2], [7],
[15], [27].

In the United Kingdom farmers develop
activities parallel to the agriculture, participate in
enterprises not relevant to the agricultural sector
and rent properties and buildings to other not
agricultural enterprises [4]. Moreover, the
reductions in agricultural subsidies, combined
with changed trends in the demand of rural
products, have intensified pressures on the
farmers to extend their activities in order to
survive. Agrotourism constitutes a very frequent
choice of women-farmers in the mountainous
areas of North England. In Germany, the
differentiation of rural activities, especially those
related to agrotourism and to the direct
promotion of products, appears to have led to an
increase in the employment of women [20].

The exploitation of local know-how appears
to be a structural element of strategies for the
promotion of local products and services and for
the reinforcement of competitiveness of local
economies particularly in the less developed
areas, like the prefecture of Evros and
specifically the area of Soufli [1].

In the beginning of the 20th century,
sericulture was one of the most productive
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sectors for the prefecture of Evros and, in
particular, the area of Soufli. Shortly after the
Greek-Turkey war of 1918-1922, the
determination of new borders had as a result an
important part of agricultural land, mainly
planted with mulberry trees, to pass to Turkish
administration. In addition, the international
economic crisis that followed, the World War II
and the appearance of synthetic fibers in the '60s,
led the particular activity to decline. In the '"70s,
the land redistribution in the area Soufli led to
land use changes, through the establishment of
new, more profitable cultivations than the
mulberry plantations. Thus, the production
continued decreasing until the late '80 [8], [18].

During the last years an increase in visitors’
numbers in the area of Soufli was observed as
well as an increase in demand for silk clothes.
The municipality of Soufli and the local
Municipal Sericulture and Silk Processing
Corporation try to promote and advertise the city
of Soufli as the "city of silk", while the local
businessmen are constantly encouraged to
continue their silk-related activities. At the same
time, an important effort for resurging and
developing mulberry plantations and sericulture
is observed, as most of the farmers consider
these activities to be additional to their primary
preoccupations. However, yielding continues to
offer a satisfactory income. The absolute number
of sericulturists decreases from 89 individuals in
1990 (with 669 silkworm boxes) to 50
individuals in 1995 (but with 970 boxes) and
then to 15 individuals in 2000 (with 380 boxes).
In 2001 the number of sericulturists increases to
reach 54 individuals (1208 boxes) and in 2002
the number is further expanded to 61 individuals
(1616 boxes). These late increasing trends are
related to the involvement in sericulture of the
repatriated Greek-Pont's inhabitants from the
former Soviet Union and the implementation of
the European Union regulations (2080/92 and
1257/99) concerning the afforestation of
agricultural land [2].

The EU regulation 1257/99 for the rural
development, which was introduced after the
1999 revision of CAP, represents an effort to co-
ordinate and to integrate the individual policies
for the rural areas. In particular, it includes and
integrates nine different policy axes that in the
past were spread in different regulations: (a)
Investments in the farms, (b) young farmers, (c)
training (d) early retirement, (e) less favored
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areas, (f) agro-environmental measures (g)
improvement of sale of rural products (h)
afforestation of agricultural land and (i)
promotion of adaptation and development of
rural areas [5].

In particular, article 31 of the above
regulation makes certain provisions for subsidies
for the afforestation of agricultural land. In the
context of this article, there are arrangements for
financial support covering part of the expenses
for afforesting agricultural land as well as
maintaining the established forests. Financial
support is also provided for as a compensation
for income losses associated with opportunity
costs [5]. Mulberry tree is one of the eligible
species for the establishment of forest plantations
in agricultural land.

The mulberry species (Morus alba xox M.
nigra) have been extensively cultivated
(Southern Europe, India) mainly for using their
leaves in silkworms rearing [3] and for feeding
rural animals [21]. It is a native floral species of
China and in the East Asia. In Greece it was
imported in the 12th century for silkworm
rearing use and for its edible fruit [24]. In
particular, in the prefecture of Evros the main
use of mulberry has been the production of
leaves for silkworm rearing, in order to produce
silk for cloth and textile manufacturing.

This paper aims at investigating the
contribution of mulberry plantations to the
sericulture development in the prefecture of
Evros, in the light of the regulation 1257/99,
article 31 of the European Union Council. This
article refers to the "afforestation of agricultural
land and to the direction of economic
development for the less favored areas". We also
investigate  the  individual and  social
characteristics of mulberry investors/cultivators.

2. Research area - Methodology of
research

The prefecture of Evros constitutes the
northeastern prefecture of Greece (Figure 1). It
covers an area of some 4.242 Km® and it has a
population of 144.023 residents according to the
National Census of the year 2001. The plain
areas cover 60.7% of the total land while the
agricultural crops cover 35.45% of the plain
areas [23].
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Prefecture
of Evros

Figure 1. The position of the prefecture Evros

In the prefecture of Evros, the primary sector
of the economy is relatively developed and
stands for 33% of the prefecture’s total economy
(graph 1). Compared to the national average as
well as to the regional one of the Thrace region,
the above percentage seems particularly high.
This has a two-fold interpretation. On the one
hand, it constitutes a clear indication of the

importance of the primary sector to the
80
60
40
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0
Evros
M Primary % 33
O Secondary % 24
B Tertiary % 43

development of the local economy mainly due to
the existence of important agricultural areas, and
on the other hand, it indicates the high
dependence of Evros economy from the primary
sector. The prefecture accounts for 1.09% of the
country’s GDP and with regard to prosperity
levels it is classified in the 20th position amongst
the 51 prefectures of the country [25].

Region of E.
M aecilgon?a and Greece
25 12
30 26
45 62

Graph 1. The composition of the GDP in Greece, Region of E. Macedonia and Thrace and the
prefecture Evros for the years 1995-2000
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The reason, for choosing the prefecture of
Evros as the case study of this research, is
because of the extensive areas of mulberry
cultivation, particularly in the area of Soufli. The
production of silk in the area represents almost
2/3 of the total production in Greece [23].

The necessary data were collected by using
questionnaires. The survey questionnaire was
planned and constructed specifically for
gathering data concerning the above mentioned
main aim of the research and included closed-
type questions and questions with a number of
limited predetermined answers [26], [6]. More
specifically, the questions that we included in the
questionnaire were focused on individual and
social characteristics of the investors/cultivators,
the structural characteristics of their farm and
their attitude with regards to the forest
plantations and the role of mulberry plantations
in the development of sericulture.

The research was carried out between January
and March 2004. The methodology of personal
interviews by the researchers was employed for
filling in the questionnaires. The interview were
held either at the place of residence or at the
place of work of investors/cultivators. The
sample that was taken covered the already
approved cases for subsidiary aid from the
regulation 1257/99 article 31. These individuals
were traced by using the official records from the
department of Forest Services of
Alexandroupoli, Soufli and Didymoteicho. As it
was tracked down by using the records, overall
107 individuals were approved to get a subsidy
for establishing mulberry plantations in the
research area.

On the whole, some 94 valid questionnaires
were collected from (a) farmers and (b) other
landowners whose principal preoccupation lay
outside of the agricultural sector. The valid
questionnaires represent 87.8% of the total
number of individuals approved for getting a
subsidy by the regulation for establishing
mulberry plantations. The remainder percentage
includes individuals, for whom it was difficult to
find the place of their location. Data processing
was carried out by using the statistical program
SPSS v. 11.0, and in particular the
methodologies of descriptive statistics.
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3. The implementation of regulation
1257/99 article 31 in the prefecture of
Evros

As it derives from the investigation of
investors’ relative files held by the Forest
Services of  Alexandroupoli, Soufli and
Didymoteicho, up to the year 2004, the mulberry
investors/cultivators summed up to a number 107
individuals out of a total of 905 investors of the
EU regulation (11.8%) These
investors/cultivators planted about 355.5 ha on a
total of 2,225.8 ha (16 %). 52 individual out of
107 have their mulberry plantations in the area
under the responsibility of Soufli Forest Service
of, 50 in the area under the responsibility of
Didymoteicho Forest Service and 5 out of 107
have their plantations in the area under the
responsibility of Alexandroupoli Forest Service.
The black locust (Robinia pseudoacacia L)
plantations cover the great majority (about 75%)
of the areas that were planted in the prefecture of
Evros under the provisions of the above EU
regulation. It is worth mentioning that during the
implementation period (namely from 1994 to
2002) of the previous EU afforestation
regulation, 2080/92, the mulberry
investors/cultivators were hardly 10 (about 2%
of the investors in reforestation) in the whole of
the prefecture of Evros (being 7 in Didymoteicho
accounting 18.1 ha, 3 in Soufli accounting for
15.85 ha and none in Alexandroupoli). Their
planted area was of some 33.95 ha accounting
almost 1.2 % of the total planted area in Evros.
In the same period the figures for the
afforestation program as a whole included 526
investors who planted some 2,228.8 ha [10],
[12], [14].

In conclusion, under the provisions of the
new regulation the investors appear to have
increased at about 50% in relation to the number
of investors under the previous regulation
2080/92 regime, and the number of mulberry
investors/cultivators have increased 12 times in
comparison to the number of the previous
afforestation period. This fact shows the intense
interest of an increasing number of farmers — as
well as residents, that are not farmers - to
planting the particular species. The above
developments have been taking place for some
time in the prefecture of Evros that has a strong
tradition in sericulture (silkworm rearing which
is exclusively nourished with mulberry leave) an
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activity that in the past used to be the most
dynamic sector of the prefecture’s economy.

4. Results

The results of the statistical analysis of the
data show that men constitute the majority of
investors. In a total of 94 mulberry
investors/cultivators the men are 50 or 53.2%,
while the women are 44 or 46.8%. The average
investor's age is 48 years old. The classification
of investors in age-groups at the span of the
decade, results in 9.6% of individuals being
below the age of 35, 28.7% being between 36
and 45 years old, and precisely the same
percentage being in the age-group of 46 to 55
years old. The remaining 33% represents the
individuals that are above of the age 55 (Table

1). The youngest investor/cultivator is at the age
of 25 and it is a woman, while the oldest investor
is at the age of 67 and it is also a woman. Each
investor/cultivator has an average of 2 children.
They usually are 1 boy and 1 girl. Every family
has an average of 3.3 members. 18.7 years is the
average period of involvement in agricultural
activities as a main profession. The average
annual gross agricultural income is about
13,350€. 26 individuals (27.6%) declare incomes
that exceed the mean, while the remainder 72.4%
has lower income. 13.8% of investors/cultivators
consider their involvement in agricultural
activities as a secondary profession. They earn
about 3,250€ annually from their agricultural
preoccupations and about 7,680 € from non
agricultural activities.

Table 1. Distribution of investors/cultivators in age-groups

Age-groups (years) Number of investors/cultivators

Percentage (%)

25-35 9 9.6
36-45 27 28.7
46 — 55 27 28.7
> 55 31 33
Total 94 100
The overwhelming majority of With regard to the investors/cultivators
investors/cultivators, e.g. 81 out of 94  educational level, the educational level rather

individuals or 86.2 %, declared as their main
profession the agriculture. This fact shows the
strong rural character of the prefecture of Evros,
as well as how much important role agriculture
plays in the configuration of its principal
financial and social elements. Only 3 individuals
stated that they are civil servants (3.2 %), 5
private employees (5.3 %) and the remaining 5
freelance  professionals—namely  tradesmen,
plumbers, electricians- (5.3%). It is remarkable
that in the mulberry investors/cultivators
included in the regulation there were not any
freelance professional scientists, such as doctors,
lawyers, engineers and geotechnicals (Table 2).

follows the general tendencies of the educational
level of farmers. Thus, 51 out of 94 individuals
are primary school graduates (54.3 %). Among
them an individual that has not finished the
primary school is also included. The graduates of
lyceum are 20.2 % and those who have
completed obligatory education i.e. the graduates
of high school are 13.8 %. The graduates of
technical education are 4.3 % and the University
graduates are also 4.3 %, while the graduates of
Technological Higher Education Institutes are 4
in absolute number or 3.2% (Table 3).

Table 2: Distribution of investors /cultivators depending on their profession

Profession Number of investors/cultivators Percentage (%)
Farmers 81 86.2
Civil servants 3 32
Private Employees 5 5.3
Freelance Professionals 5 53
(tradesmen, craftsmen) :
Freelance Professionals -
Lo 0 0
Scientists
Total 94 100
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Table 3: Distribution of investors/cultivators basing on their educational level

Educational level

Number of investors of/cultivators

Percentage (%)

They have not finished primary
school

1 1.1

Primary school 50 532

Technical school 4 43

High school 13 13.8

Lyceum 19 20.2

Technological Higher Education 3 32
Institute '

University 4 43

Total 94 100

Thus, we observe that almost half of the their children would get involved with

investors/cultivators ~ are  primary  school
graduates. In general such educational
composition is to a large extent close to the
average educational level of farmers on a country
level. However, despite the low educational level
of the majority of investors/cultivators, 49% of
them have participated in training seminars of a
rural content.

With regard to the question of how often they
listen to or watch (radio or television) programs
of rural content, 24.5% stated very often, 28.7%
stated often, 37.2% answered sometimes, while
the remaining 9.6% stated “from seldom to
never”. Despite the fact that the nature of rural
activity requires that the farmers are most of the
time in the countryside, 53.2% answered that
they watched very often programs of rural
content. This shows that the educational level
does not play a particular role in the ability of the
interviewees to watch and understand such radio
or television programs.

On the contrary, from the answers on the
question about how often the
investors/cultivators read articles of rural
content, we see that 1 every 4 individuals
(26.6%) seldom dedicates time for reading such
articles, 22.3% read occasionally, 14.9% read
often, 19.1% very often, while the remaining
17.0% have never read such articles.

53.2% of the investors/cultivators do not see
their children to get involved in the agriculture
either as a main or as a secondary profession.
The decision not to get involved in agriculture,
taken by the children is also strongly supported
by their parents, because of the difficulties that
the later face in contacting this profession. 23.4%
of the individuals hold the view that at least one
of their children will take over and get involved
with agriculture, either as primary or as
secondary employment. 14.9% of the individuals
answered that they did not still know whether
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agriculture, because their children were very
young (under the age of 15), while the rest 8.5%
were individuals of young age, who were either
single or, if they were married, had not yet
acquired children.

The overwhelming majority of
investors/cultivators (roughly 80%) originate
from a rural family, while the rest 20% declared
that their parents were not farmers. About half of
the mulberry investors/cultivators (51.1%), had
bought land for agricultural-productive aims,
while 48.9% did not have.

We frequently observe that a lot of
investors/cultivators, apart from the land that
they possess, they also hire additional land.
Thus, 65% of the individuals hired in the past
and continue hiring agricultural land, for the
purpose of dealing with the culture of forest trees
and in particular with mulberry plantations while
35% of the individuals prefer to deal exclusively
with their own agricultural land.

With regard to the question about the value of
their land 554% of the mulberry
investors/cultivators answer that in the last 5
years the value of irrigated agricultural areas has
been decreased, and that the prospects are to
decrease further. 10.6% answer that the value of
irrigated agricultural areas has increased
referring mainly in agricultural areas in the
lowlands, while 34% declare that in the last 5
years the value of irrigated agricultural areas
remains constant.

In semi-mountainous and mountainous areas
crops are considered as xeric because farmland is
not irrigated. In these areas, 34% of the
investors/cultivators believe that their land
values have increased in the last 5 years, because
there has been an intense interest for the
afforestation of agricultural land in these areas.
43.6% of the investors consider that the values of
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non-irrigated areas have dropped and the rest
22.3% believe that land values remain constant.

The size of the privately-owned farms starts
from 0.4 ha (the smallest size) and reaches up to
45 ha. On average the farm size is about 7.8 ha.
From them, 3.4 ha of land is irrigated and 4.4 ha
of land is not irrigated. On average the single
farm is divided in 8.2 plots. The area that is in
fallow land is 0.52 ha/farm.

In general, the reduction in the value of
agricultural land is also reflected in the degree of
satisfaction that most investors take from their
farm. This is particularly true for those investors
who state that the agriculture is their main
profession. 48.9% of the interviewees can easily
find markets for the products that they produce
but almost 51.1%, encounter certain difficulties
in doing so (Table 4).

Only 21.3% of the investors/cultivators are
satisfied with the prices they get for their
agricultural products, while the majority of them
(78.7%) are, by no means satisfied from the
profits generated in their farms. Mulberry
investors/cultivators  (67%) consider cotton
culture as the most profitable one in their region.
They follow maize culture with (6.4%), forest

plantations with 6%, hard wheat with 4.3% and
last it is sugar beets with 0.6%.

As  regards the reason for the
investors/cultivators preferring to devote a part
of their farm to planting forest trees and not
devoting to an alternative use, 38.3% state that in
this way, they upgrade their farms, because they
consider that planting forest trees is more
profitable compared to other choices. 24.5% of
investors prefer this activity, because they
believe that it requires low labor inputs. 23.4%
of the individuals declare that forest plantations
involve increased subsidy levels. 6.4% of the
interviewees declare as the main reason for
choosing forest plantation and in particular
mulberry plantations, the fact that they posses
enough knowledge to deal with this agricultural
activity. 5.3% of the people asked appear to be
influenced by other investors/cultivators’ views.
Finally, the remaining 2.1% state as the main
reason for being involved in mulberry
plantations the fact that one can easily find a
market for mulberry products, determining the
leafage that can be sold to sericulture as well as
the timber when the forest plantation reaches the
age of 20 which the period that the plantation is
subsidised by the regulation (Table 5).

Table 4. Problems of sale of agricultural products

Problems of sale Number of investors/cultivators Percentage
Many 18 19.1
Few 30 31.9
By no means 46 48.9
Total 94 100
Table 5. Reasons of preference of mulberry plantation
Reasons of preference . Number .Of Percentage

investors/cultivators (%)

I know its crop 6 6.4

For facility in the disposal of product 2 2.1

Have installed also other farmers 5 53
It has more subsidy 22 234

It does not want a lot work 23 24.5

It is more lucrative 36 383

Total 94 100

Only 6.4% of the investors/cultivators hired
agricultural land for the establishment of forest
plantations, another 14.9% bought agricultural
land, while the overwhelming majority of
investors/cultivators (78.7%) did not make any
changes in the extent of their land.

When investors/cultivators were asked where
they learned about forest plantations from, and in
particular, about the regulation 1257/99 article
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31, half of them (50%) answered that they had
heard from other farmers. The Forest Service
played a role mainly to the notification and
briefing as regards mulberry plantations (25.5%
of the individuals), while 13.8% of the people
appear to have been informed by freelance
professional foresters. 5.3% of the interviewees
learned for the first time for this type of culture
by the local rural cooperative while 4.3% from
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the Agricultural Development Service. Finally,
only 1.1% get informed about forest plantations
from their family.

The family, on the other hand, is the main
factor (26.6%) that influences (26.6%) the
attitude of investors/cultivators in order to apply
to the plantation program. Only 24.5% of the
cultivators answered that they took this initiative
by themselves. Other farmers follow with

percentage 19.1%. The freelance professional
foresters and the Forest Service had the same
influence (13.8%) to the formation of cultivators’
final decision. In sum, however, it could be said
that the above agents played the most important
role (27.6). Finally, only 2.1% of the
investors/cultivators were convinced by the local
rural cooperatives (Table 6).

Table 6: Distribution of investors/cultivators depending on who them convinced

Number of investors/cultivators

Percentage (%)

Other farmers 18 19.1
Family 25 26.6
Freelance professional foresters 13 13.8
Nursery owners 0 0.0
State foresters 13 13.8
Rural cooperative 2 2.1
No one 23 24.5
Total 94 100
36.2% of the investors/cultivators in  there is any reason to feel fear of the legislation.

answering the question of how other farmers
reacted in their decision of establishing a forest
plantation in their farms stated that other farmers
simply agreed. 35.1% said that they remained
neutral, 19.1% said that they disagreed because
of the potential consequences the change of crop
would have in their farm, while the remaining
9.6% declared that other farmers absolutely
agreed and supported them. 55.3% said that their
families agreed to mulberry plantation and in
particular 36.2% answered that their families
absolutely agreed. The family attitude was
neutral for 5.3%, while for 2.1% and for 1.1%
the family disagreed and absolutely disagreed
respectively.

The majority of investors/cultivators consider
that the forest plantation does not include any
risk, for them and for their farms. This appears
from the fact that 51.1% declared that they did
not undertake any risk in installing a forest
plantation. 24.5% declared that the risk was
small and the 17% moderate. The opposite
opinion expressed by 6.4% of the interviewees
considers that they had undertaken a high risk.
The rest 1.1% believed that the risk was very
high.

73.4% of the investors/cultivators do not have
any fear of the forest legislation, because they
consider that they are in line with all the
obligations deriving from the regulation about
forest plantations. 16% feels some fear of forest
legislation, while the rest 10.6% do not know if
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38.3% notices an increase in the time their
family spends in dealing with agricultural
activities because of the new agricultural
activity, i.e. forest plantation and more
specifically mulberry plantation. 18.1% notices a
reduction in time spent to the fields and 43.6%
say that there is not any change in the time their
family spends in the farm.

Only 25.5% of the investors appear to have
used new equipment for cultivating forest trees
and in particular for the mulberry cultivation.
This percentage has mainly invested money for
the purchase of subsoil cultivators and water
reservoirs, while to a large extent they have
installed water supply networks in the farm
(droplets). Most of the investors that used new
tools, they also bought drills for the placement of
seedlings. 74.5% did not use any new equipment
and this is mainly due to the fact that they
already had the necessary tools.

The interest of mulberry investors/cultivators
for training in this particular type of culture is
intense, because 81% of them are interested to
get informed and to learn more for the particular
crop expecting that in this way they would
improve the output of their plantation. Only 18
individuals (19%) gave a negative answer,
mainly because most of them had been involved
in the past in this type of culture for the
production of leafage as raw material for
sericulture.
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By investigating the problems that the
mulberry investors/cultivators face in regard to
the farming manipulations of this species, it
becomes apparent that 51% of the investors
consider that irrigation of the plantation is quite
difficult, because of the fact that the majority of
these plantations both in absolute numbers and in
area covered, are located in mountainous and
semi-mountainous areas, where there is not any
organized network of water supply. Quite high
appears to be the percentage (33%) of those that
consider most difficult the issue of plant
protection, (the protection of seedlings during the
initial years from weeds and other damaging
plant as well as and animals). 16% of the
interviewees express their concerns about the
ability of the mulberry seedlings to adapt in the
climate  conditions and the territorial
environment. The rate of seedlings survival is of
particular concern to most of the farmers. The

issue of fertilization does not appear to be a
serious concern, because farmers quite easily
apply the required fertilizers.

The main aim of the great majority of
investors/cultivators (70.3%) is their direct or
indirect involvement in sericulture. In the last
years, in the prefecture of Evros and particularly
in the area of Soufli, there exists an intense
interest coming from municipal enterprises to
regenerate sericulture activity by using modern
methods of processing and rearing. There already
exist a lot of producers that raise silkworms feed
exclusively on mulberry leaves. Thus the sell of
leaves to these producers could be an additional
income for the investors/cultivators. Only 7.4%
of he interviewees answered that would exploit
the mulberry timber. Finally, 22.3% of the
cultivators had not decided yet about how to
exploit their plantation.

Table 7: Aim for which they selected to establish mulberry plantations

Aim Number of investors/cultivators Percentage (%)
Sericulture 66 70.3
Timber production 7 7.4
They have not deglde:'d for the future a1 23
exploitation
Total 94 100

After 3 years from the establishment of the
first forest plantation in the frame of new
regulation 1257/99 the majority of investors
/cultivators (52.1%) are not in a position to
clearly express their satisfaction or not about the
output of their plantation, as plants are yet very
small. 45.7% of the investors/cultivators state
that they are satisfied up to day, while 2.1% do
not feel any satisfaction of this culture. 52.2% do
not regret for making the choice to get involved
in planting and maintaining forest trees and in
particular in cultivating mulberry trees. Only
1.1% of the interviewees have regretted for
making such a choice. Finally, 11.7% of
investors/cultivators remain undecided.

Conclusions—proposals
The Common Agricultural Policy reforms in

1992 and in 1999 were aimed at providing
financial aids for the maintenance of natural

resources and the “set-aside” of part of
agricultural land. Regulation 1257/99 gave an
important impulse to the application of

afforestation programs of agricultural land,
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For both full-time and part-time farmers, the
high level of the initial aid for establishing a
plantation deriving from the regulation has
played an extremely important role in deciding to
get involved in forest plantation. Moreover, the
annual financial aid that follows the initial aid
for establishing a plantation is also important, as
only 2.1% of the investors/cultivators stated
willing to make such an investment without any
economic incentives. 34% of interviewees have
contracted medium-term loans in the last decade
of an average level of about 16.235€. Finally
66% of the farmers have invested by using solely
their own savings.

especially with mulberry plantations in the
prefecture of Evros. In the last years, an
important effort was made for the resurgence and
development of mulberry plantations as well as
sericulture in the whole prefecture and in
particular in the area of Soufli.

This research has shown that the future of
mulberry plantations as well as sericulture
development in the prefecture is quite promising,
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because of the fact that farmers consider these
activities as being “a good investment”. They
usually connect mulberry plantations with the
development of the sericulture. This economic
activity may have the potential of becoming "the
lever of development" for the whole area, while
in generally the resurgence of traditional
economic activities is possible to create
comparative advantages for the less favored
areas and influences regional development.

In their majority the investors/cultivators are
farmers. Therefore, they have experience in the

agricultural  work. Over half of the
investors/cultivators ~ are  primary  school
graduates. Most of them are involved in

cultivating intensive crops but they gradually
tend to replace them with forest species due to
realizing that the productivity of the land has
fallen considerably and the profits that they
enjoy decrease constantly.

Specifically, it has been shown that most of
the investors/cultivators are over the age of 45
(61.7%), while 33% of the individuals are over
the age of 55. Only 9.6% are young individuals,
under the age of 25. Roughly speaking, half of
them have participated in seminars of a rural
content, while the majority of
investors/cultivators watch frequently programs
of agricultural interest. Freelance professional
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Abstract. Over-construction is destroying the
environmental and cultural resources of the
Aegean islands that are their comparative
advantages in the global and national tourist
market. This paper examines the local societies’
level of understanding of the economic threats of
destroying  their environment and cultural
heritage. Research on the views of school
students, based on questionnaires and an
innovative approach through photo contests,
shows that young members of the local societies
in the Aegean have a level of understanding of
the complexity of their development matrix.
Nevertheless, the link between development and
the protection of the environment is not clear to
the majority of citizens.

Keywords. Sustainable
sustainable  tourism, civil
environmental education

development,
participation,

1. Introduction

The Aegean islands’ present and future is
vastly depended on tourism. Existing research
has focused on examining local societies’ and
economic actors’ attitudes to tourism. This paper
studies the perception of young members of the
local societies in two Aegean islands of the
dependence of tourism (and thus of the
development prospects) on the quality of their
environmental and cultural resources. Its purpose
is to contribute to the ongoing academic dialogue
a) on sustainable tourism and development and
b) on the importance of the local population’s
views and the capacity of local societies to form
the development model of their community. At

59

the same time it opts in contributing to the
dialogue among environmental NGOs on the
most effective methods for promoting the
protection of the environment and cultural
heritage as it describes new ways they could
approach local societies effectively, stimulating a
dialogue where the property rights of the
arguments belong to the societies themselves.
The paper is based on the first results of an
ongoing study, part of the Sustainable
Development in the Aegean Program of
ELLINIKI ETAIREIA, The Hellenic Society for
the protection of the Environment and Cultural
Heritage of Greece. The study was designed by
the author. It represents a section of his PhD
dissertation on “Social Participation in the
promotion of sustainable development in the
Aegean”.

2. Origins and description of the over-
construction phenomenon in the
Aegean islands

2.1 The continuous shift from prosperity
to decay in the Aegean history

The Aegean islands have experienced periods
of prosperity and then decay many times in their
long history. Due to the ancient navigation
technologies that did not allow for safe journeys
far from the coast, this archipelago of small and
dry islands became the center of a main
commercial sea way in the Mediterranean. Being
at the centre of trade routes, the islands attracted
more settlers, and their culture and economies
flourished. In order to survive in these often
unfriendly places, humans constructed terraces to
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increase agricultural land to the maximum,
cisterns to collect the rain water, footpaths to
connect the settlements, agricultural houses and
much more. In all probability there is not a single
square kilometer on the Aegean islands without
traces of human activity. In a way, the Aegean
islands are “handcraft”.

Of course, the islands have not always been
prosperous. Medieval piracy and general
insecurity led to the sharp decreases in the
islands’ population. Between the 17" and 20"
century the islands again became major trading
centers. Consecutive wars, the division of major
imperial economic areas and the invention of
steam ships deprived the islands of the strategic
significance they once had and led once more to
poverty and mass emigration. This time the
downturn was however short lived. Already in
the 1960s some islands had transformed
themselves into world tourist destinations.

2.2 The predominance of tourism and the
over-construction phenomenon

For the first time in their history, the islands
are important not as trade centers but due to their
past. Their cultural landscapes that make these
islands “handcraft” are what differentiates them
from other tourist destinations and makes them
attractive to tourists from all around the world.

“Spiti oso horis kai horafi oso thoris”A
house that can barely fit you and fields as far as
the eyes can see!” This proverb sums up the
collective wisdom on the Aegean islands. In
order to make a living in these small, arid
outposts one has to employ every available
resource. Produce as much as possible, and trade
the surplus with products from other places. This
created the unique cultural landscapes that in
turn made the Aegean famous in the 60s and 70s.
Tourism increased sharply the demand for
accommodation. The islanders rented rooms in
their small houses, their stables, whatever was
available to satisfy the explosively increasing
demand for accommodation. Having a stunning
cultural landscape unaltered over the centuries,
the only thing the tourist needed was
accommodation. The more space you could rent
the more money you could earn. Thus the
cleverest way to make money was to build new
houses to accommodate tourists. In the beginning
the new houses were built near the island ports.
As new roads connected the ports to most of the
settlements and beaches, the building spread
throughout the islands. Today, new houses are

60

being built wherever a new road is opened.
Compared to tourism, there are only very small
gains from agriculture. The terraces, the
footpaths, the agricultural houses, the cisterns
and all the monuments of the created by human
hands as a means to ensure survival are being
abandoned. Their place is quickly been taken up
by housing plots.

“Spiti oso boreis kai xorafi oso horeis”. “A

house that is as large as possible and a field you
can hardly fit in!” This is without doubt the new
worldly wisdom on the islands. Only some
islands have planning schemes. Many of these
schemes were designed under severe pro-
construction pressure from economic and
political interests and are very inefficient in
regulating construction and protecting the eco-
cultural resources of the islands. In any case,
high corruption in many planning agencies and
local authorities in the Aegean leads to the
cancellation of many regulatory provisions
included in the planning schemes.
3. The dependence of tourism
development on the protection and
promotion of environmental and
cultural resources

The existing development model for the
Aegean which is based on a monoculture of new
constructions to facilitate the accommodation
and entertainment needs of tourists has led to the
development of the Aegean area in its current
form. It is true that most islands enjoy greater
economic development levels than Greece on
average [12]. But does this mean that this
development model effectively guarantees the
economic prosperity of these islands in the near
future?

Due to over-construction the Aegean islands
are gradually losing their historic landscape, and
their environment is being constantly degraded at
a moment where, as Lim and McAleer [21]
remark, “the world’s population becomes
increasingly urbanized, the demand for tourist
attractions which are environmentally friendly,
serene and offer amenities of a unique nature,
will be growing rapidly”.

Thus a highly important question is since
there is excess availability of accommodation on
the islands, why do we continue building at the
expense of the cultural landscape that is the
source of the demand for accommodation? Is the
stagnation stage of the tourism development
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cycle model of Butler [7] inevitable in the
Aegean islands? The question has become even
more critical the last decade and especially after
Greece’s entry into EMU, since the sharp rise in
the cost of living has turned Greece into a rather
expensive destination, while as [1], [4], [5] point
out numerous new quite cheaper but similar
tourist destinations are now competing in the
world market.

Based on the author’s personal experience in
the environmental movement, up till now
environmental NGOs in Greece have mostly
focused on ethical arguments for the protection
of the environment and cultural heritage. Taking
for granted that local societies are unable to
understand the value of their environmental
richness, Greek NGOs are often trying to push
the central government in pro-environment
regulations and support their implementation
irrespectively of public views and beliefs.
Alternative development always represented part
of their rhetoric, but economic developmental
issues still elicit skepticism among many
supporters of the ecological movement.
Consequently, in the Aegean islands, the term
‘environmentalist’ is usually a form of abuse
hurled at political opponents. An
‘environmentalist’ is perceived as a person trying
to stop development. This seems to me to be a
major impediment in the protection of the
environment in Greece. It allows people that
destroy the development potential of places like
the Aegean islands through the destruction of
their tourist capital — which is largely based on
their environmental and cultural uniqueness — to
be considered ‘pro-development’ and people that
are trying to protect this very basis of future
prosperity to be perceived as acting against the
islands’ interests. Especially in countries with a
weak state, it is impossible to protect
environmental and cultural resource if the local
communities do not see that this protection is in
their own interest and thus support such a
protection.

Summing up, there are three questions that
seem to be very important regarding the
continuing degradation of environmental and
cultural resources in the Aegean islands

1. Is it due to lack of understanding of the
opportunity cost of not preserving and
marketing environmental and cultural
goods?

Is it due to lack of understanding of the
economic dangers of continuing to
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destroy the environmental and cultural
resources of the islands?

What is the most appropriate approach to
protecting the islands from depletion of
their main tourist resources, those that
allow them to attract tourists at the given
national price levels, which are no other
than their environmental and cultural
uniqueness?

Residents’ perception of the relation
between development and the
protection of the environment and
cultural heritage

4.1 Literature review

There is an increasing bibliography [2], [4],
[10], [11], [19], [31] on the dependency of
tourism development in Greece on the protection
of environmental and cultural resources. Buhalis
and Diamantis [6], Coccossis and Parpairis [9],
[16], Nijkamp and Verdonkschot [25], [26],
Prinianaki-Tzorakoleftheraki [27] and especially
Loukissas and Skayannis [24] emphasize
promotion of natural, cultural, and historical
resources, as well as development of alternative
types of tourism as basic determinants of the future
of Greek tourism.

At the same time there is a relatively rich
bibliography on local actors’ perception on
tourism in the Aegean islands. Haralampopoulos
and Pizam [14], examine whether the residents of
Pithagorio, Samos support tourism as a major
industry. Bastakis, Buhakis and Butler [3]
examine the perceptions of small and medium
sized tourism accommodation providers on the
impacts of the tour operators’ power in Corfu.
Both studies have no findings related to the
environment and cultural heritage, nor do they
check for the determinants of tourist
development. There is another study though by
Tsartas [32] that describes how the discussion on
the future of tourism and its relation to the
protection of the environment existed already in the
“70s in the local societies of the islands of Ios and
Serifos.  Jacobsen [13] and Selanniemi [30]
examine the perceptions categories and preferences
of Norwegian and Finish tourists respectively,
visiting Greece. Jacobsen compares Greece to
Egypt, Turkey and Italy and finds that the
uniqueness (being virgin, the local foods) of the
Greek islands is an important driving force of
Norwegian tourism in Greece. As he concludes
“significant numbers of these vacationers to, for
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instance, the smaller Greek islands, are interested
in an experience of place, while at the same time
wanting a holiday on a beach.” The same
conclusions could be drawn by a study on the
perceptions of tourists visiting Kos and Rhodes
undertaken by the Chamber and the
Development Agency of Dodecanese in 2004
[22], [23]. These two islands are major
destinations of international mass tourism in
Greece. Nevertheless, even visitors to these
islands when asked why they chose to visit the
specific tourist destinations answered that eco-
cultural richness was even more important
motive than cost, destination popularity or night
life.

Nevertheless, there is a lack of studies that
assess the residents’ perception of the economic
threats of the destruction of the environmental
and cultural resources of Greek islands. This is a
highly important field of research because if we
cannot evaluate the perceptions of the local
societies in the Aegean islands, on the effects of
their everyday development choices on each
islands attractiveness as a tourist destination, if
we cannot assess the level of local societies
understanding  of  the interlinkages of
development and environmental protection, we
cannot promote these islands’ economic future
and the protection of their environment, cultural
heritage and landscape.

4.2 Methodology

There is an open debate on the homogeneity
of local societies’ perceptions of tourism.
Andriotis [2] examines whether there are
differences in the residents’ perceptions of
tourism in Crete among three groups; residents
relying on tourism employment, residents not
relying on tourism, and tourism business people.
He concludes that there is a significant level of
consensus among the three groups. Similar
findings are displayed in a quite earlier study of
Tyrrell and Spaulding [33] in the island of
Rhodes where three different groups were
examined: business people, residents and the
public sector. On the opposite side of the debate,
Haralambopoulos and Pizam [14], find
differences in the perceptions of those who were
and those who were not economically dependent
on the tourist industry. Based on the author’s
personal experience, in small Aegean islands
most people are somehow related to tourism, or
feel as they were since they expect to be in the
near future. Consequently, although it seems
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theoretically possible, it is in practice very
difficult to divide these small societies in
different groups according to their relation to
tourism.

Therefore, this paper chose not to divide the
residents into different groups. Instead it
investigates the local societies’ level of
understanding of the dependency of development
on environmental protection by studying the
perceptions of school students of Sifnos and
Serifos. By asking the school students their
opinion on developmental issues, issues that they
have not confronted up till this point, the study
tries to understand how the local society thinks
on these issues. The school students often hear
their parents talking about these issues during
family lunches and dinners, conversations that
frame their understanding of this aspect of life
that they do not yet deal with directly. Education
can play a role in the formation of children’s
views, especially if there are environmental
educational activities included in the school
curriculum, which in the case of these two
islands have been very limited. TV is also
expected to play a role, but there is very little
information on islands’ everyday life in the
Greek media.

Asking adults the same questions might have
given me very different answers especially
because the author was representing an
environmental NGO.

4.3 Questionnaire

In Sifnos a questionnaire was distributed on
20" and 21" October 2005 to all secondary
education students (ages 12 to 18). Out of the
various questions included in the questionnaire
the study will analyze the results of three
questions that were more directly related to our
present discussion.

1) “What brings development to the island?”
With this question the author tried to
investigate which activities the students
perceive as the driving forces of development
on the island. The results are shown in Table
1.

“What attracts tourists to the island?” With
this question the author tried to learn which
island characteristics the students perceive as
the driving forces of tourism. The results are
shown in Table 2.

“Is there something tourists don’t like in
Sifnos?” With this question the author tried to

2

~

3)
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find what the students perceive as possible
threats to tourism. The results are shown in
Table 3.

What brings development to
the island?
106/120 replied
factor %

tourism 80.2
locally produced

ceramics 5.7
traditional restaurants &

local tastes 5.7
clean beaches 4.7
agriculture 3.8
entertainment 2.8
transportation 2.8
monuments 2.8
rooms to let 2.8
tourist infrastructure 1.9
youth 1.9
culture 1.9
landscape 1.9
tourist promotion 0.9
shops 0.9
hospitality 0.9
tradition 0.9
climate 0.9

Table 1. What brings development to the
island?

The school students know very well that the
single most important determinant of
development in the island is tourism.

Which are the driving forces of tourism on
the island of Sifnos?

What attracts tourists in
the island?
replied 104/120
factor %

beaches 41.3
sightseeing -
chapels in the
countryside -
museums 29.8
to rest - vacations 20.2
beautiful island 16.3
quietness 15.4

landscape & nature 14.8
clean environment 13.5
customs 3.8
ceramics 1.9
traditional houses 1.9
restaurants 1.9

Table 2. What attracts tourists to the island?
The school students of Sifnos understand that:

1. The sun and the sea are not the only
reasons that one would choose to visit
their island. Their cultural richness is
understood as a very important factor in
attracting tourists.

2. The ability of the island to provide
recreation through different living
conditions than in Athens (with
quietness and clean environment) is an
important factor of tourist development.

3. The overall image of the island is an
important driving force for tourism.

4. Preserving the landscape and nature of
the island is important for the protection
of the economic future of the island.

Is there something tourists
don't like in Sifnos?
replied 35/120
prices 35.3
garbage 26.5

not enough shops and

bars 17.6
bad customer service 17.6
lack of frequent

transportation 8.8
noise 29
bars 2.9
racism 2.9

Table 3. Is there something tourists don't like
in Sifnos?

Although only one out of four expresses
opinions about threats to tourism on their island,
it is evident that school students perceive the
change in tourism due to high prices, and a need
to make a swift toward higher quality in
environment (garbage, is the most propagated
and widely understood environmental issue) and
services. It is interesting that transportation that
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is proclaimed to be the main obstacle for tourist
development in Sifnos, is but fifth in the list!

4.3.1 Conclusions

It is clear that although there is some
awareness of how complicated the development
issues facing the island are, school students are
far from developing a clear view of what is best
for their island’s economic future. No one seems
to believe that construction is playing a positive
role for the tourist development of the island, but
it is not clear from the answers in the
questionnaire that overconstruction and lack of
protection of the environmental and cultural
resources can be bad for development. We could
say that there is a perceived major threat for the
island’s future, located in the damage high prices
do to tourism. It seems though that there is no
understanding of the fact that most probably
prices will keep increasing, and thus there has to
be a change in many other factors in order to
prolong development in the island.

What is very important is that the
questionnaire allows a glimpse into the fact that:

1. If nothing is done, local society might be
too late in fully understanding the
complexity of the development issue that
will determine its future.

There is a level of understanding on
certain elements of the development
matrix of the Aegean islands.

The over-cunstruction phenomenon should by no
means be a great surprise to us. A society that
until a generation ago was significantly poor
with an economy based on agriculture, fishing
and cattle breeding [12], [17], [23] is today,
through the increase of economic activity and of
the value of land, relatively rich. The local
societies in the Aegean were unprepared for an
exit from poverty to relative wealth and the
cultural aspects of such a huge change that took
place in just one generation. Despite this,
islanders still have a great love for their home
lands and traditions and, as Andriotis [2] found,
have the willingness to participate and the ability
to develop rational and practical opinions toward
tourism development. There therefore needs to
be a triggering event to kick off discussion about
future development in these societies, allowing
them to build a new collective consciousness and
helping them chart the direction in which they
would want their societies to develop. A
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consistent awareness program that will provide a
series of sincere economic arguments could
make a difference in the way local society
understands its development problems. This will
especially be the case if a participatory approach
is followed so that the property rights of any
arguments or ideas belong to the local society
and do not arrive seemingly prepackaged by
outsiders. We thus have to use the knowledge
that already exists in small segments of each
local society to open up the discussion so that
these views can be heard by everyone in that
society. Our main input in the process could be
to broaden this knowledge through presentations
of success stories and failures from development
practices in similar areas, preferably in Greece,
vis a vis other islands.

Thus opening and keeping alive a dialogue on
the islands’ development choices and future is
essential. But why would an islander be
interested in a third party (an outside NGO)
opening the dialogue on his island’s future?

Most probably it will be difficult to open a
dialogue before establishing very strong ties with
the local society. For this reason the author chose
to start working with school students. School
students are open to knowledge and are free to
express themselves sincerely since they do not
have direct economic interests.

4.4 Photo Contest. Opening the
development dialogue through the
school students

Students from 10 to 18 years old from the 5™
and 6™ grade of the Primary Schools in
Amorgos, 5" grade in Sifnos and all secondary
education schools in Serifos, Sifnos and
Amorgos took part in three photo contests, one
for each island. The subject of the photo contest
was “what do you like in your island and would
like to be preserved there, and what would you
like to change”. The contest was part of the
Program for the Sustainable Development in the
Aegean, of ELLINIKI ETAIRIA, The Hellenic
Society for the Protection of the Environment
and Cultural Heritage of Greece.

The students were given free films and were
asked to return them within a deadline that varied
from 4 weeks to 6 weeks depending on the
season and the weather conditions. The films
were then developed and the photos returned to
the students for a one on one discussion on
exactly what they want to preserve or change in
each of their photographs. In Serifos, the



“Sustainable Management and Development of Mountainous and Island Areas”

discussion took place through the telephone. In
Sifnos and Amorgos in personal meetings.

In order to increase participation there were
2-3 digital cameras awarded to the best
photographers, but also various smaller awards
to all participants.

Before announcing the contest and
distributing the films in most schools I made a
power point presentation on sustainable
development issues and showed the award-
winning film by L. Carras, “Voice of the
Aegean”.

Approaches to the issue in the power point
presentation:

1. The Aegean is changing.
Why is it such a unique place?
How are other islands destroying this
uniqueness?
What can this mean for tourism and thus
for the next generations?
Why do tourists come to the island? (this
is based on dialogue with the audience)
Which are the trends in national and
global tourist market that make these
characteristics so important for the
economic development in the islands
(bird watching, footpaths, local products,
monuments)?
Why is this important for the expansion
of the tourist season, permitting better
living conditions during the winter?
We have to protect these unique
characteristics that bring tourism and
allow for a better future for the island!

How the film approaches the issue:

The islands are changing!

These changes represent a common
phenomenon.

Some islands are already loosing their
landscape, cultural and natural resources
due to over-construction.

There is a threat of complete
urbanization of the Aegean islands’
landscape.

This might lead to the abandonment of
the Aegean islands as a world tourist
destination, as has occurred elsewhere in
the world.

The state and the local communities
share responsibility for this.

1.
2

65

7. If we create an environment that is
appropriate for our children this will be
all that is needed for the tourists also.

8. There are some good development

initiatives in Aegean islands that provide
an alternative to the monoculture of mass
tourism.

No significant differences were noted when
comparing the comments of students that had
seen the film and the presentation and students
that had not. Does this mean that the film and the
presentation were not adding something to the
effectiveness of the awareness program?

All students watched the film and the
presentation and often took part in the
discussion. At the same time the teachers
watched the film. Very often, after the film,
there were discussions or even essays written on
the topic during the following day’s classes.
Thus, although not proven, the film and the
presentation must have an enhancing effect on
the targets of the program. In any case, it is a
good way to start dialogue in class and a good
starting point for other spontaneous or designed
sustainable development awareness activities in
cooperation with the teachers.

There was a 10 day exhibition of the photos
and comments of the students that participated in
the contest in a central location on each island.
Finally a big public event was organized where
prizes (digital cameras) were given to the best
participations, but also, various smaller prizes to
all participants. This way key representatives of
the local authorities, parents, relatives, friends
and other members of the local society came and
listened to what the students had to say regarding
the islands’ present and future. At the same time,
press releases were issued and several articles
were written in the local and national press
quoting phrases from children’s comments.

4.4.1 What would we like to say to these
local societies?

Priority A

Protect things that if destroyed cannot be
restored: landscape, beaches and their immediate
surroundings, monuments and their landscape,
traditional settlements and their landscape and
agricultural land. Prove the economic value of
protecting these.

Priority B
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Protect things that can be very difficult to be “I want the beach of Kamares to be preserved
restored. Reduce pollution and garbage. along with its beautiful lake”, “They destroy the
beaches when they built too close to the sea”, I
4.4.2 What did the school students say to  want them to stop building houses on the
their local society? beaches”, “I don’t like that they surrounded the

beach at Plati Yalos with houses”

There follow some characteristic comments
from the exhibitions of Serifos and Sifnos. The
comments will be displayed by topic, followed 2. Landscape
by characteristic photos from the exhibition.

Serifos

1. Beaches

_— % Ve Figure 3. Characteristic landscape of Serifos

“I want the landscape to be preserved”, “I like
the quietness of the island, the landscape with the
scattered old houses”, “I like the landscape with
the trees and the old houses”, “I like the fact that
my island does not look like a city”.

Figure 1. Housing blocks in a Natura 2000
site, Serifos

“I don’t like buildings being built on top of
our beaches, like an obstacle. They should be
built further behind”, “I don’t want the beaches
to be filed with houses”, “I don’t like houses
being built on the beach, “I like our beaches
virgin”, “I want out beaches to remain as they
are”, “I like our unspoilt by construction
beaches”

Sifnos

Sifnos

Figure 4. The view of Kastro, Sifnos

“I want this landscape to be preserved as it is,
the houses are yet but a few and you can see the
mountain”, “I want the stream of Kastro (the
ancient and medieval capital of the island) to be

Figure 2. Kamares beach, Sifnos
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preserved. If the building of new houses
continues it will lose its beauty”, “I want this
landscape with only a few houses to be
preserved. People can still cultivate land here”,
“l want this small green mountain to be
preserved. You get inspired when you look at it”,
“Artemonas, has become huge. New buildings
are being constantly built and the natural
landscape is being lost”, “The respect for the
island is being lost. It is turning gradually into a
city. New buildings are being constantly built
and no one is thinking of the environment. Only
a specified amount of houses should be allowed
to be built and some places should remain
intact.”

Garbage

Serifos

Figure 5. Garbage inside the village of Livadi,
Serifos

“I don’t like the dumping of construction
material and garbage in the streams”, “I don’t
like garbage in the footpaths and old buildings”

Sifnos

Figure 6. Garbage in public view, Sifnos

67

“In the garbage burial area they burn the
garbage and they even throw batteries”, “I want
them to stop abandoning cars on the road to
Kamares”

New roads

Serifos

|

Figure 7. Kalo Ampeli beach, Serifos
“I like the fact that you can still go to some
beaches using a footpath”
Cultural heritage

Serifos

Figure 8. Abandoned Neoclassical building in
Serifos

“I like the fact that this old windmill is
restored”, “I don’t like the fact that the old
windmills are collapsing”, “I don’t like the fact
that our mining history is being abandoned”, “I
don’t like the fact that the old houses are being
abandoned”
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Sifnos

Figure 9. Abandoned pigeon house in Sifnos

“I don’t like the fact that they are letting old
houses collapse”, “I don’t like the fact that they
have abandoned the acropolis at Kastro”, “I don’t
like the fact that the old windmills are left to
collapse”, “I want this old house to be restored so
that it exists”

Traditional professions and products
Serifos

“I like the fact that there are still mules that
once were the main means of transportation in
the island”

Agricultural production

Sifnos

Figure 10. Olive tree in Sifnos

“I want the olive trees and other trees to be
preserved on the island”, “I want the agricultural
and pastoral activities to be preserved”, “I want
them to plant new olive trees instead of building”
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Environment
Sifnos

“I don’t like that they are cutting down trees
to built houses”

Economic value of protection

Figure 11. View from Apolonia, Sinfos

“I want the old characteristics of the island to
be preserved, so that we can see them and the
tourists continue coming”

The results of both contests were above
expectations and show that students understand
that their islands are changing, that what is being
lost is affecting their quality of life, but only a
few have yet made the link between destruction
of the landscape, cultural and environmental
resources and the deterioration of the
attractiveness of their islands to international
tourism. In Amorgos, the connection was
comparatively clearer, but the present paper is
limited to Sifnos and Serifos.

4.4.3 How did the local society react?

Several hundred people saw the exhibitions
on each island. The reactions were never
negative. The comments on the exhibition book
were very positive. The author’s personal
impression is that there were three types of
reactions. One group was shocked by the
comments of the school students. These were the
people whose economic interests lay in the
continuation of the urbanization of the islands.
They did not have anything to say and just tried
to let the event happen, hoping that this will be
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the end of it and everything will return to normal
again with the local society silently supporting
continued over-construction. The other group
was representative of most of local society.
These people were very interested in the
comments of the children and they were often
heard mumbling, “They are right”. The final
group was made up of the environmentally
aware, and they were enthusiastic. Both schools,
local associations and in some cases local
authorities would like to see the project repeated
or continued with new activities.

4.4.4 The gains from this procedure
This procedure has proven very effective in:

1. Making the youth of the island more
aware of the complexity of their island’s
development matrix, their island’s
comparative advantages and the threats
to its development

Initiating an integrated development
dialogue from within the society with the
property rights of the arguments
belonging to members of the society.
Implementing ~ maybe the first
environmentalist activity on these islands
that was not accused of threatening the
islands’ economic present and future and
as such having local support for its
continuation.

4.4.5 What is next?

I believe that now it is time to work with the
adult population on these islands. It is clear that
building is not good for the environment, but it is
not at all clear that it is no good for their future
development, or more cynically, for islanders’
pockets. Any effort to protect these resources is
condemned to find the opposition of the local
community, unless the local community is
convinced that it is in its economic interest to
protect them. And this is truly hard! Here lies a
great opportunity and also a considerable
opportunity cost for the Greek and international
environmental NGOs. To make the obvious two
way “bridge” between environmental protection
and economic development obvious.

5. Conclusions
In the Aegean islands, as with most places that

depend on tourism, the protection of the region’s
environment and cultural heritage is synonymous
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to the protection of its development potentials.
There is an ongoing academic dialogue on
sustainable tourism, the importance of local
population’s views and the capacity of local
societies to form the development model of their
community. The contribution of this study is that
it extends the existing literature by examining the
perception of young members of the local
societies in two Aegean islands of the
dependence of tourism (and thus of the
development prospects) on the quality of their
environmental and cultural resources. It
concludes that local societies in the Aegean have
a level of understanding of the complexity of
their development matrix. This is often not
reflected on the way an island chooses its
development pattern. It is important to enact the
development dialogue in local societies to allow
for the self-awareness process to take place and
lead to a more consolidated approach to the
island’s development.

At the same time there is an open debate
among environmental NGO’s on the most
effective methods for promoting the protection of
the environment and cultural heritage. The paper
suggests that when an outside institution aims to
make a change in the value a local society
assigns to its environment and cultural heritage,
this should be through a participatory process of
communal dialogue. Working with school
students can be an effective way to start. Young
people are free in conveying what they see as
right and what they see as wrong. Asking the
youth to state their preferences regarding their
island’s present and future through self-taken
self-commented images can have an educative
effect on the next generation of adults and be the
first step towards opening the development
dialogue.
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Natural characteristics of parcels facing land abandonment and forest
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Abstract. The mountainous region of North-
east Slovenia is characterized by unfavorable
farming conditions. As a consequence land
abandonment and forest expansion are the most
distinctive processes in the region. The
objective of this study was to ascertain in which
measure particular natural characteristics
influenced forest expansion on parcels. The
natural conditions on 211 parcels facing
overgrowing where evaluated according to
selected variables. TwoStep cluster analysis
was used to ascertain natural characteristics of
the parcels regarding selected variables. The
results show that a number of parcels and
natural characteristics of parcels are quite
similar in all clusters and that no differences
between clusters regarding applied variables
exist.

Keywords. Mountains, land abandonment,
natural characteristics, North-east Slovenia

1. Introduction

Slovenia is a Central European country
situated at the confluence of four distinct
regions - the Alps, the Dinaric Alps, and the
Pannonian and Mediterranean basins. In spite of
its small size (about half of Switzerland), the
country is famous for its great natural diversity,
variability, and transitional characteristics.
However, Slovenia is predominantly a
mountainous country, since the alpine area
covers almost half of the territory. Due to the
distinctive  dissection of relief, natural
conditions for farming are relatively
unfavourable. The country is covered by vast
areas of forests; according to the Statistical
Office of the Republic of Slovenia, the wooded
areas - including areas reverting to natural
vegetation - represent 63.3 % of the territory.
With only 30.5 % of the total surface area
covered by farmland, Slovenia is one of the
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Europe’s countries with the least part of total
and cultivated agricultural land. As much as
three quarters of agricultural land is situated in
less favourable areas, and two thirds of the rural
population live and work on farm with less
favoured areas. Unfavourable natural conditions
for agriculture, inconvenient socio-economic
and political circumstances in the past are stated
as the most frequent causes for land
abandonment and forest expansion. The
consequent process of forest expansion is
frequently accompanied by a loss of the
existing biodiversity, a degradation of cultural
rural landscapes, and a marginalisation of the
areas concerned in terms of the economic,
cultural and social respect. Overgrowing has
become a serious problem for Slovenia. [6,8].
Although forest activities predominate in Less
Favoured Areas, agricultural production has
still an important role for the preservation of the
sustained presence of the population and for the
maintenance the cultural landscape. Mountain
agriculture fulfils many more functions than
just the production of organic material.
Appropriate management strategies and policies
are needed to safeguard cultural landscapes and
heritages and to counteract emigration,
depopulation, socio-economic decline, loss of
cultural identity, land abandonment and decline
in biodiversity. In Slovenia, efforts for
stimulating farm competitiveness, to settle the
rural regions and to preserve the cultural
landscape are registered as important goals in
the Slovenian agricultural development strategy

[9].

2. Material and methods
2.1 Studied region

The farms parcels on the mountain region in
North -east of Slovenia, which follows the
classifications for mountain areas, were studied.
All municipalities of the studied region are
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classified as municipalities on Less Favored
Areas (further in the text: LFA) (EC Regulation
1257/99). In Figure 1 the study area is colored
grey; with lines as municipalities’ boundaries.

Figure 1. Study area

The study area captures 22 municipalities.
There are punctual works or projects done for
single municipalities but there are seldom
studies at the regional scale, so a wide range of
current data about the study area was missing.

2.2 Sample of parcels

According to the restriction regarding
classification for mountain areas mentioned in
2.1 and according to the Basic Topographic
Map (TTN 1:5000) 1410 farms are located on
the study area. The selection of farms was
random and corresponds to that the
representative sample comprised 140 farms on
the study area. From 140 farms 71 farms are
facing land abandonment and forest expansion.
The sample for statistical analysis comprise in
total 211 parcels of 71 farms studied.

2.3 Procedure

The Parcels sample was recorded with the GIS
and digital cadastre in vector files. The GIS
ESRI ArcView was used for implementation.
For the statistical analysis of environmental
data, the SPSS 12.0 programme was used.

2.4 Analysis

Basic statistics were made for the description of
the parcels (surfaces) and for the presentation of
natural conditions (environmental variables) on
the parcels.

The precise overgrown surface on the parcel
was not known (and thus its share in the
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parcel’s surface), that is why the choice of
statistical analysis was limited. For that reason
we used the TwoStep cluster analysis. With this
statistical method the classification of parcels in
three homogeneous groups (or clusters) was set
up. Each group represents a number of parcels
with similar environmental characteristics. With
this method we want to arrange the huge
number of parcels into three homogeneous
groups and ascertain their main characteristics
regarding environmental variables. In this way
we also want to find out if any difference
between three chosen groups of parcels exists.

3. Results and discussion

Five environmental variables were firstly
chosen to study the influence of natural
conditions on forest expansion. We considered
these variables as possible influences upon the
land abandonment and the forest expansion on
agricultural land. The choice of these variables
based on the literature was also made after
examination of the farmers’ opinion on the
reasons for land abandonment on their farm.
The five environmental variables selected were
the following:

- soil type,

- altitude,

- inclination (slope gradient),

- orientation (exposition),

- land use (proximity to woods),

- distance from farm to overgrowing

parcel.

3.1. General natural characteristics of
parcels

The following table presents the general
natural characteristics (with environmental
variables used) of the parcels facing land
abandonment and forest expansion. The sample
comprises 211 parcels.

Min Max Mean S.td.
Deviation
T
S‘(llr_l:)ce 001 11,79 130 201
Elevation
(meter) 540,00 112593 756,39 121,95




“Sustainable Management and Development of Mountainous and Island Areas”

Orientation
(degrees) | 11,15 338,50 167,63 6539
Inclination
(degrees) 6,82 26,36 15,88 4,51
Distance 1 35 99707 27623 2712
(meter)

Table 1. General characteristics of parcels

The surfaces of the parcels vary from 0.01 Ha
to 11.79 Ha. The mean surface is 1.3 hectares,
and the standard deviation is 2.01. The standard
deviation is important, thus the surface of the
parcels varies a lot from one to the other.

The elevations of the parcels vary between
540 and 1125 meters. The mean altitude is 756
m. The average elevation of the parcels is
therefore more important than the 700m height
limit of the mountainous areas. The standard
deviation is almost 122 m: it points out that the
altitudes are very different from a parcel to the
other, and that the height changes rapidly on the
studied surfaces. This result is quite expectable
in mountainous area.

The mean orientation of the parcels is
167.63°, which corresponds to a South
orientation. The standard deviation is 65.39°.

The slopes inclination varies from 6.82° to
26.36°. The mean inclination, 15.88°, is more
important than the inclination limit of the
mountainous areas (cf.I.3). Standard deviation
is 4.51°.

The surfaces of the parcels vary a lot, and can
reach 11 Ha. In spite of these limitations, we
can observe that even the maximum distance
from farm to parcel with abandoned land is less
than 1 km. The mean distance is 276 m and the
standard deviation is 271. Indeed, as seen
before, the typical settlement type of the
regions are the isolated farms with the land
tenure in the enclosure. The agricultural land is
therefore normally located relatively near to the
farm buildings. The distance was calculated
following a direct way from the farm’s building
to the nearest point of the parcel. This does not
take into account the real accessibility
(existence of roads, relief).

The main characteristics according to spatial
analysis of the parcels facing land abandoned
and forest expansion could be determinate as:

e The most common soil type in the
parcels (86% of the parcels) is Dystric
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Cambisols which are in general typical
grazing land or forest soils.

e 90.5 % of the parcels are located on
land with inclination higher than 10°,
where the use of agricultural
mechanization is limited and the need
for manual work increases.

e The parcels facing overgrowing are
mainly situated on South, South West,
South East oriented slopes, which
proves that those parcels were once
used for agriculture.

e Most of the parcels facing overgrowing
are found above the 700 m height limit,
where the abandonment of agricultural
land is the most frequent (rapid decline
of grazing livestock in the last
centuries).

e 957 % of the parcels are in contact
with wooded areas. Parcels facing
overgrowing are mainly pastures and
extensive grassland, which are also the
most abandoned land uses.

After this presentation of the general natural
conditions of the parcels facing land
abandonment, a more precise analysis using
cluster distribution was done.

3.3 Cluster distribution

In order to provide clearer and precise results,
and to simplify the analysis, we chose to restrict
the number of clusters to 3. The first and
second clusters each represent 37 % of the
sample of parcels. The third cluster represents
26% of the sample.

Cluster N | % of Total
1 78 | 37%
2 78 | 37%
3 55 | 26%
Total 211 | 100,0%

Table 2. Cluster distribution of parcels

For the next step we distribute environmental
variables within the clusters to get better few on
cluster characteristics.

Table 3 summarizes the information gathered
from two analyses we made: first we classified
the clusters within environmental variables and
as second we distribute the environmental
variables ~ within  clusters. For  each
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environmental variable we use different classes
(values). For soils we use eight different soil
types accruing in the area, for the elevation we
use four elevation classes, for elevation eight
classes, and four classes for orientation. The
classification and distribution results can help
us gather the main characteristics of the parcels
for each cluster. The first important information
is that the number of parcels facing forest
expansion is quite equal in each cluster. It could
be explained by the fact that environmental
variables chosen in this analysis do not
influence the size of overgrowing areas to a
great extend.

Among the different parcel types estimated
with the TwoStep cluster analysis, the quality
of soil does not seem to vary much. In fact, the
soil composition of the region is quite
homogeneous. The main differences appear in
the altitude, inclination and orientation.

The parcels from the first cluster are
characterised by a quite favourable orientation
for agricultural use, lower altitudes which can
mean a milder climate. However, their location
on steeper slopes can be an obstacle to the work
and to the mechanization for instance.

The parcels from the second cluster,
compared to those from other clusters, seem to
have the relatively most “favourable”
agricultural conditions regarding threatening
variables. Inclination mostly between 10° and
20°, but also less than 10°, situation on the
sunny sides with altitudes under 800 meters
express quite suitable conditions . Parcels from
the third cluster are in general less oriented to
the south, and are located on intermediary and
steep slopes. Moreover, they are mostly found
at high altitudes (above 800 meters).
Agricultural conditions seem to be less

favourable on these parcels. In this cluster the
number of parcels facing overgrowing is
smaller. This is reasonable because on those
areas, the least agricultural land use is found.
These parcels (once classified as agricultural
land) are already mostly covered with forest
and were abandoned more then 20 years ago. In
that case overgrowing process already finished
[7].

In general, unfavourable natural conditions
are causes of land abandonment. In our case,
the abandoned parcels with at least beginning of
forest expansion are indeed mainly located on
steep slopes, or/and at high altitudes above 700
meters. However, for the parcels characterised
by relatively more “favourable” natural
conditions- for instance lower altitudes - forest
expansion is expected to be faster [1].
Moreover, almost every parcel studied is in
contact with wooded area. We can thus suppose
that the struggle against forest expansion is for
these reasons also intense at lower altitudes.

But the natural conditions, alone, cannot
explain the whole phenomenon of land
abandonment and, consequently, overgrowing.
Indeed, as illustrated by Cunder [4] the
abandoning of agricultural land can be defined
as a reflection of a disturbed balance between
the socioeconomic situation of agricultural
population and the natural disposition for
agricultural production.

Environmental Cluster 1 Cluster 2 Cluster 3
variables (parcel type 1) (parcel type 2) (parcel type 3)
Soil type Mainly Dystric | Mainly Dystric Cambisols. | MainlyDystric Cambisols but more
Cambisols Small part of Dystric diverse composition. Small part of
Leptosols Rendzic Leptosols
Altitude Lower altitudes | Altitudes in the low and Higher altitudes
middle classes
Inclination Mostly steeper | Mostly intermediary and Intermediary and steeper slopes
slopes gentler slopes
Orientation Only E,SE,S Mostly E, S, SW and W, Less oriented to the S, orientation less
and W few to the North favourable

Table 3. Environmental characteristics of parcels
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4. Conclusion

Adding the research results from previous
works [2], [3], [5] allow us to draw up a more
precise profile for the farms with land
abandonment and forest expansion areas. These
ones are:

- relatively wide

- with relatively large forest and pasture

areas

- with relatively low livestock pressure on

- pastures

- much diversified, with various crops and

- livestock combined production
orientation

- with relatively less working people (per
ha and

- per live stock unit)

- part-time farms for more than half of
them

- mostly not requesting subsidies

In these farms, the overgrowing occurs on

parcels:

- at high altitudes, mostly upper than 700
m

- mainly East and South oriented

- situated on steep slopes, with inclinations
upper than 10°

- bordering on wooded areas

- which mostly used to be pastures, in a
smaller amount meadows

From these results, some propositions can be

made to limit or stop the land abandonment and
the consequent overgrowing:

- since farms facing overgrowing are much
diversified, more specialised farms would
be more efficient against overgrowing.

- Pastures, on which overgrowing mostly
occurs, could be maintained with a higher
herbivore pressure (especially cattle or
small ruminants as once in the past).

- Efforts to maintain clear agricultural land
should be concentrated on the bordering

areas of the farms, at the edge of the
woods, where parcels with overgrowing
areas are mostly located.

- Large agricultural population must stay
and work on the farms for a better
management and maintaining of the
agricultural land.

- The purchase of specialised machinery
adapted to the work on steep slopes could
be a solution to go on with the
exploitation of all the parcels.
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- More information could be sent to the
farmers about the subsidies they have the
right to get.

With the integration of the future studies on
social and economic aspects of the farms, a
better comprehension of the forest expansion
will be allowed. In addition to a political
approach, all the results of the project could
lead to the formulation of relevant proposals to
stop the unwished processes in the region.
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Abstract. In modern societies, sustainability
rather than the economic development seems to
be an overall goal. Nonetheless, although
measurement of economic development through
GDP is effective, sustainability evaluation and
comparisons have limited applications. Our
Laboratory has elaborated a method to estimate
the economic, social and environmental status of
the islands and the driving forces that underpin
them. For the purposes of the evaluation of the
role of different human activities, variables and
indicators have been utilised in order to measure
their impact on the area, the factors affecting
these impacts, and also their contribution to
sustainable development. Hereon the application
of the above-mentioned method concerns marine
aquaculture and its role to the sustainable
development of islands.
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1. Introduction

All the islands of the European Union have
been facing to a greater or lesser extent similar
problems: isolation, remoteness, limited natural
and human resources, problems in economic
development and fragile environments [11].
According to EuroStat, and for planning reasons,
an island is a area surrounded by water, inhabited
at least by 50 people, not linked to mainland by a
permanent device (bridge etc), no less than 1 Km
from mainland, with no capital of Member State.
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Following that rule, e.g. Cyprus, even if it is
the third largest island in the Mediterranean Sea,
it is not an island. The need for such a rule is that
we must be able to apply specific island policies
to the regions that really need them, such as
small islands or an archipelago, and not to the
Island States of Europe or some islands that have
minimised the “Island Phenomenon” (a point to
which we shall return later in more detail).

However, saying that does not mean that the
latter have resolved their problems, but that other
development policies need to be initiated.

At the same time, as world population is
growing and the levels of wild capture fisheries
decrease, with an increasing recognition of
seafood as part of a healthy diet and a growing
affluence among the populations of some key
export markets, an enormous opportunity for
islands is reflected in further development of the
marine aquaculture industry, mainly towards the
production of premium species [15].

This presentation constitutes part of a larger
scale research, which aims at examining the
problems raised in relation to the efforts made
for marine aquaculture to be established in
islands [25], and also further examines whether
marine aquaculture as an activity contributes to
the sustainable development of island regions.

The accomplishment of sustainability goals
remains crucial for their future [11], as well as
the development of aquaculture [14], and in this
paper we will attempt to examine the major
issues arising today, based on the hypothesis that
islands need further economic development [13].
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2. Sustainable Development and Island
Regions

Data concerning the exact situation of the
island regions and in particular regarding the
nature, extent and evolution of their problems,
are often incomplete, out of date or insufficient.
Problems of size, remoteness, status and isolation
need to be analysed using conceptual tools [12].

Apart from the different existing definitions
of what constitutes an “island”, it seems more
suitable to refer to the more holistic notion of
insularity. The concept of insularity extends
beyond the simple geographic boundaries and
includes biogeographical, sociological and
economic concepts. Insularity can be defined, in
the field of social sciences, as “being the result of
a conjunction between a geographical condition
and the reactions of political, social, economic
and cultural peripheralisation” [19].

According to many researchers [2] [1], the sea
is just one of a series of media which act as
frontiers or barriers to transfers. In other words,
literal islands, surrounded by water, are only one
sort of insular situation in the physical world.
Horden and Purcell [20] refer to virtual islands
and quasi-insular regions, while Braudel [2]
refers to islands not surrounded by sea, while
they emphasise the notion of pen-insula.

Islands and mountains have more things in
common than we can observe in first instance.
As an example, mountain societies and the way
they communicate with other mountain areas and
plains form an analogue with the sea. Points
where the mountains reach the coastlands can
parallel the significance of great ports [20].

This analogy of mountain and island regions
can also be traced at the policy level. The EC has
recognized the existence of regions whose
permanent natural handicaps limit their potential
for development in specific ways. The three
types of regions thus defined are mountain areas,
territories with a low population density and
island territories. It should also be recognized
that many mountain areas occur on islands.
Moreover, the EC proposes similar measures of
policy for both mountain and island territories.

Conceptually, diagnosis is known: scarce
resources leading to rarity and lack of
diversification; small local market leading to
exposure to outside; single-production exports;
natural risks; lack of economies of scale and
economies of agglomeration for both the private
sector and the public infrastructures; reduced
competition and disadvantage of dispersion.
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It is very difficult to measure the island
specificities linked to the rarity of their natural
resources, their ecological fragility, transport
overcasts, and degree of dependence on market
economy. Certain comparative advantages have
enabled islands to develop certain social or
economic mechanisms favourable to their
populations. The specific characteristics of the
islands arise from the above set of factors, and
the "island phenomenon" is defined by a
combination of these factors. Insularity may not
in itself be the determining factor in explaining
the economic development [12].

However, all these characteristics affect the
economic development of islands. Combined
effects of size, dependence and distance implied
different consequences (e.g. turn of priority from
island’s self-sufficiency on food, to mass
agricultural production) in combination with the
different economic systems determine the type of
development of each island. Undoubtedly, the
ruling economic system of 20™ century based on
the mass and homogeneous production has
marginalized the islands.

One fact which always holds true is that the
islands are smaller than the mainland areas.
While this seems to be stating the obvious, it
nevertheless leads to a very simple first level of
reasoning. Because of its endemism to islands,
smallness implies rarity. Rarity and openness to
the outside are factors that lead to a high degree
of dependence, due to a single-product export
activity and a high level of imports.

The term “sustainable development” together
with the socio-economic development imply the
informed and conscientious management of
natural resources, which have been exploited or
utilized by humans, so that these resources may
be capable of exploitation over time.

Whatever the various definitions may be [8],
they are all translated into “development that
respects environment, enabling harmonious
economic and social progress”. Sustainable
development of islands calls for sustainable
management that implies both the consideration
of environmental content in activities, such as
industry, tourism and leisure, fishery, agriculture,
aquaculture, as well as management of coastal
resources, ecosystems, water quality etc [32].

Small islands, especially, required an agro-
ecological approach in the pursuit of sustainable
development [3]. Human activities like fisheries,
agriculture, forestry, have provided for centuries
the main source of livelihood for the population
of the many problematic nowadays islands.
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Their sustainable management is fundamental
for the future. Work in small islands involves the
consideration of a series of constraints and
potentials in various aspects of development:
= Economic issues: narrow resources, isolation
from markets, vulnerability to international
markets, erosion of trade arrangements, high
level of external aid, net food importers,
dominance of tourism and public sector.
Environmental issues: vulnerability to natural
hazards, degradation and over-exploitation of
natural resources, rich biodiversity, loss of
traditional agricultural systems.

Social issues: limited variety of dietary
intakes and nutritional problems, institutional
"brain drain", scarcity of skilled manpower
and weak institutional capacities.

Due to increasing human population pressure,
changing socio-economic structures, exploitation
of natural resources and variable environmental
conditions, islands need an interdisciplinary,
integrated management strategy founded on
values that will enable long-term sustainability.

Technical solutions to most problems in the
environment do exist [6]. Unfortunately science
and technology often pushed aside from short-
term social or economic considerations, having a
few good examples (e.g., ecotourism is an area
with a harmony of social, economic, scientific
and technical considerations).

In the Mediterranean region, tourism is the
largest industry. Uncontrolled development and
thoughtless use of nature has disturbed this
region’s resources. In this area degraded coastal
zone has been the focus of many international
organizations trying to find solutions to the
problems created by mass tourism.

The disenchanted tourist is moving toward
pristine islands to capture what used to be on the
main land. It is only a matter of time until
tourism will also ruin the pristine islands [17].

Tourism and its development in Greek
islands during recent decades have stopped their
economic and demographic decline. However the
conventional tourist model, based on sun, sea
and sand (3S) seems to have failed to promote
their sustainability due to the decreasing
economic benefits for host communities and the
continuous growth of environmental pressures.

The latest trend in Greece and elsewhere is a
shift from mass tourism to environmentally
friendly and sustainable forms of tourism, and
also an interest for promotion of human activities
related to the primary sector of economy (rural
development) [29] [9].
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Sustainability strategies should be established
and supported within the context of natural
resources limitations and of socio-cultural
constraints. The management objective is to
develop "limits on acceptable change" to assess
stress in the natural, social, and economic
environment [17].

3. Measuring Sustainable Development of
Island Regions

The sustainability analysis calls for the
consensual setting of a "band of equilibrium" for
a list of key indicators making it possible to
evaluate the sustainability of the present situation
in the region in question, and to determine what
is desirable and what is unacceptable.

The projection of these indicators, based on
the prospective of the hereon-studied system,
also makes it possible to evaluate the region's
sustainable development levels and thus its
future sustainability.

As part of our research, we will attempt to
develop suitable indicators as a tool to estimate
the contribution of aquaculture, and compare
different islands and level of development that
can be applied to each one. In achieving this, we
will take into account the economic, social and
environmental aspects of aquaculture and the
limitations derived from the island status. After
that a case study will be followed, based on this
method and series of indicators [7].

Our research aim is to define the main factors
that maximise the benefits and minimise the cost,
helping us to create a simple method that can
promote the eligible activity for each area, and
followed by the proper policy may contribute to
the sustainable development of each specific
island.

Although many times it is common practice
to develop a single indicator of sustainable
development, this logic has not been adopted
here. Reasons for this are that the adopted
definition of sustainable development indicates
that we must have a clear picture of the progress
in each one of the three dimensions separately.

Moreover, when a single index is developed,
the policy makers cannot make clear suggestions.
In order to do this the overall number of factors
must be taken into consideration. This does not
mean that the different factors of each one of the
three dimensions of sustainability (economy,
environment and society) must be appointed the
same weight factor.
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For example, in the case of tourism, it can be
assumed in general that every action plan for a
region, which seeks to move away from the
model of conventional tourism and apply new
forms of tourism, is welcome, since it contributes
to the selected area’s sustainability.

On the other hand, it is considered as too
utopian to believe that the development of
economically sustainable tourism activities will
have absolutely no environmental impact [29].

Changing the conventional tourism model - or
any model of an already established intensive
human activity with no consideration of social
and environmental impact - is not an easy task
because it is based on strong market
mechanisms.

The evaluation of each human activity can be
based on two criteria: first, the performance per
productive unit, which relates to the added value
and the employment created per unit, as well as
the consumption of water and energy and the
production of wastes per unit; and, secondly, the
scale of the activity compared to the carrying
capacity of the host area for all the human
activities happening there.

Even if the performance per unit is improved,
every area has its own environmental, social and
economic limits that cannot be surpassed [29].

In this work, following the method developed
by the Laboratory of Local and Insular
Development [30], sustainable development is
not envisaged as an ‘end in itself’ target, but as a
continuous process of development, which leads
simultaneously to the improvement of economic,
social and environmental goals adopted by each
society. This approach is shown in Fig. 1.

Environmental protection

Sustainable state

\ \YQ
Su
WS

VWS

Unsustainable state ‘ Zocio-sconomic development

Figure 1: Sustainable development as a
continuous process of development
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For the purposes of the method that we
develop, following the UNEP’s DPSR analysis
(Driving force, Pressure, State, Response) (Fig.
2), the evaluation of any activity (like tourism or
aquaculture) has been based on two criteria.

First, the activity performance per production
unit, which relates to the added value and the
employment created at the area per production
unit (overnight staying for tourism, kg for
cheese, tonne for farmed fish), as well as the
consumption of water and energy and the
production of wastes per unit; and second, the
scale of the examined activity compared to the
carrying capacity of the host area.

The horizontal axe represents the socio-
economic development while the vertical axe the
environmental protection. The curves S;, S,, Sn
are indifference curves that represent different
levels of sustainability.

The dotted horizontal lines indicate the
different levels of environmental protection:
Very Weak Sustainability (VWS), Weak
Sustainability (WS), Strong Sustainability (SS),
and Very Strong Sustainability (VSS).

Examining the sustainability on the curve S,
the movement from point 1 to point 2 indicates a
lowering of socio-economic development and an
increase of environmental protection.

According to this, we consider as sustainable
any form of activity that, in a given region, alters
the conventional produced service or product to
have more economically profitable and / or more
environmentally friendly result.

Causes (D)
Economy
Sociery

¢ Aciivities

State (5)
Economy

Responses ()

Figure 2: Framework of analysis

Adoption of the DPSR framework helps us to
separate the causes (driving forces, the human
activities examined) from the pressures (at the
region, from these activities) and parameters that
describe the state of an area.

The focus of the DPSR framework was
broadened to include not only environmental but
also economic and social issues, and led to the
classification of factors — used also in the
international literature — into the four categories
of the DPSR framework.
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4. Case study selection: Aquaculture

It would be useful and illustrative to do the
following exercise: imagine for a moment that
beef and poultry in your home’s refrigerator have
not come from ranches and farms, but from the
woods and prairies. Also imagine that every pig,
chicken, turkey, labelled as “free range”, has
been hunted from the wild herds and has also
been brought into the market.

What would this then mean to the consumer?
In the simplest terms, it would imply that the
local supermarket would have higher prices and
a less dependable and plentiful supply of meat
[23]. On the other side, the pressure on the wild
herds in order to find enough food for increasing
population would have already caused the
extinction of a lot of species. The idea of
abandoning our modern practice of raising
domestic animals and harvesting all our meat
from the wild is irrational and non sustainable
with the existing population. And yet that is
exactly how we have obtained most of our
seafood until quite recently.

Aquaculture, or fish farming, can change how
we think about one of our main sources of
protein. With many fish stocks shrinking due to
over fishing or environmental degradation,
aquaculture holds the promise of a more reliable
and more sustainable seafood production.

The Food and Agricultural Organisation
(FAO) of the United Nations defines aquaculture
as “Farming of aquatic organisms including fish,
molluscs, crustaceans and plants, with some form
of intervention in the rearing process to enhance
production, such as regular stocking, feeding,
protection from predators etc. Farming also
implies individual or corporate ownership of the
stock being cultivated”.

It is generally recognised that the most known
commercial fish species are at, or near, full
exploitation and internationally many have
exceeded the maximum sustainable yield and are
already at or beyond the point of commercial
extinction [8]. The world’s increasing demand
for seafood can only be met through aquaculture
and it is expected to dominate global fish
supplies by 2030, with less than half the fish
consumed coming from capture fisheries [18].

The main problem of capture fisheries is that
there are too many vessels for the available fish.
Result of this imbalance is that for an increasing
number of fish stocks, the quantity of mature fish
is below the minimum estimated as necessary to
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provide high probability of sustainability (based
at the precautionary level of stock biomass).

If current trends continue many fish stocks
will collapse, damaging the fishing industry as a
biological collapse would lead to the economic
decline of the fishing fleet.

On the contrary, aquaculture is recognised as
playing an increasing role in addition of choice
of quality fisheries products for the consumers;
nevertheless without increasing fishing pressure,
together with the provision of an alternative
employment in the areas dependent on fisheries.

Aquaculture has an important role to play in
coastal (rural) development and in reversing
decline in fishing communities. It is also a fact
that EU Member States are encouraged by the
EU Commission to adapt funding opportunities
for aquaculture to underline the role of women
and encourage the use of European Social Fund
programmes to improve opportunities in
aquaculture.

Fish farming typically involves the enclosure
of fish in a secure system under conditions in
which they can grow [24]. Aquaculture is usually
dependent on natural ecosystems [25]. It can
impact on freshwater supplies, modify coastal
habitats, compete with commercial wild catch, or
through escape, introduce non-indigenous
organisms and diseases to the environment [16].

As a result of its rapid growth in recent years,
aquaculture industry is facing a number of
challenges in terms of market and environment.
Its future will depend on its ability to become
economically viable and its capacity to respond
to environmental constraints. Increase in its
production must come from diversification in
new species and from making aquaculture more
environmentally friendly [8] [10] [4].

The establishment of fish farms at islands is
based — by economic way of speaking — on a
comparative advantage: the farms, mainly in
floating cages, use two recourses that are in a
great abundance at the islands, (clean) sea and
easy access from the (remote) beaches.

So, even if today there are some difficulties,
i.e. island isolation, distance from the main fish
markets and the increased transport cost, the
investors will continue to show an interest in
establishing fish farms at the island regions [26].

There is, however, a question about whether
and how this human activity can contribute to the
islands sustainable development. Some aspects
regarding the fast aquaculture development
require more particular attention. Concerns relate
to environment, health and animal welfare issues,
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as well as potential conflicts with fisheries and
recreational activities.

Even if aquaculture constitutes a dynamic sector
of primary production, it also faces significant
structural problems. Analysis of profitability ratios
[27] has led to findings, which could be the basis for
enhanced decision-making.

Statistical analysis of the profitability ratios was
performed, placing the farms in order of size, on the
basis of financial criteria, such as solvency ratios,
etc. Evaluation of estimates has revealed that sea
bream and sea bass sector are exceptionally
heterogeneous from the aspect of managerial
effectiveness. The level of “total assets turnover
ratio” consists to a significant criterion of size.

Detailed field study at two Greek islands [22]
analysed impacts on employment, income, and
area production, and has highlighted the great
importance of this form of development to the
local economy.

Estimation of regional multipliers indicates
that an increase in aquaculture production would
increase the income of the prefecture by between
0.28 and 0.68 units.

Although the area has a strong primary sector,
this does not result in any significant exports, as
the majority of production is consumed locally.

On the contrary, the contribution of marine
aquaculture exports to the total exports of the
prefecture is greater than the total exports from
the rest of its primary sector. Also, the
aquaculture sector has inputs amounting to 35%
and exports to 95% of the production value.

Increase of production value by 1 unit leads to
increase of regional product by 0.68 units and to
an increase in the income generated from
aquaculture by 0.65 units.

The specific analysis has demonstrated that
the impact of aquaculture farms is significant for
the islands, not only due to the localized effects
of jobs creation, but also because of their
significance for the islands, as the main activity
generating income and exports.

There are certain noticeable advantages in
local employment and income terms that call for
the support of marine aquaculture development
in both islands.

Thus, if this angle is considered, it helps to
reduce or even avoid social conflicts. Outlining
the contributions to the sustainability of local
economy can assist in alleviating opposition to
aquaculture development by local communities.

The very significant benefit from reducing
the pressure to the global fish stocks are not
easily and clearly visible to local communities
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and as it appears does not concern them at all,
even if their economy depends on fisheries.

In this point we must notice that the main
effect from aquaculture waste is the increase of
the concentration of nutrients at natural water
column and the potential increase of plankton
populations [3] [22].

Also that wastewater from marine aquaculture
differs in a very substantially manner from the
municipal wastewater (sewage).

Sewage contains high volumes of organic
matter and harmful for human microbial load, in
contradiction with aquaculture wastewaters that
their composition is similar to natural waters.
Source of nutrients mainly are fish feeds remains
and water-soluble fish excreta, well known to the
marine bacteria [5].

Recent results [22] indicate that fish farming
zones examined under the present levels of
production and at the present scheme of site
selection procedures do not impose significant
changes on macrofaunal community attributes.

Even if fish farming releases considerable
amounts of nutrients in the water column it
seems that these do not affect the productivity in
a way that could negatively affect the benthic
environment beyond the zone at the immediate
vicinity of the farms.

These consequences have differential effects,
depending on the physical and socio-economic
characteristics of each island, having as a result
different behaviour and reactions from the local
inhabitants and different developing routes for
the fish farm companies.

There is also a social and cultural dimension
to public acceptance of aquaculture development
and people’s perceptions of the environment and
the condition of the coastline can account for a
large proportion of the problems, according to
the study [22] focused on the identification of
potential conflicts and the analysis of impacts
occurring from aquaculture farms on the islands
of Cephallonia and Ithaki, in western Greece.

Greek society and especially small isolated
communities are faced with numerous cultural
and other obstacles when pursuing collective
decisions and attitudes to resolve environmental
and sustainability problems, such as preference
of individualistic methods when solving one’s
own problem, short-sightedness, scientific
fuzziness, confusion of priorities.

Scientific knowledge and data are not always
at hand and experts’ views may be manipulated
to serve political or economic interests. It may
also happen that non-scientific, biased, interest-
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oriented or intuitive views are well disguised as
scientific ones [28].

In such a framework, and as the rules of
communicative process equate the scientific
information with the prejudiced information,
stakeholders find it very easy to ignore the
scientific aspects of complex environmental and
development problems.

Under these circumstances and because each
one of the stakeholders usually carries prejudiced
knowledge, the scientific information, collective
knowledge and consensus become useless.

Sapountzaki and Wassenhoven [28] state that
the local societies usually pursue individualized,
instinctive solution and practices.

The motive behind this is that the resource
constraints introduce a requirement for priority
setting, thus selecting policies or projects where
the financial resources will be directed, always
involves trade-offs due to political, legal, social,
cultural, economic and scientific constraints.

Marine aquaculture (or Mariculture) is a new
competitor for the same limited resources and
this antagonism should be judged on the basis of
the efficiency of resource utilize as well as the
environmental compatibility.

Common criteria should be employed in the
evaluation of all potential users, and thorough
economic evaluation, including socio-economic
and environmental costs and benefits, is a good
way to achieve this.

Many activist environmental groups currently
consider marine aquaculture to require extremely
tight regulations in comparison with the other
human investments in the same regions.

However, such expressed views are not based
on realistic estimates of relative costs / benefits
(including environmental costs) associated with
mariculture and other forms of development [4].

For example, the relation between aquaculture
and tourism is controversial. The coexistence of
both activities can lead to positive and negative
impacts. In terms of negative impacts, marine
aquaculture can pose constraints on the use of the
shoreline for tourism-related activities, such as
bathing, fishing, and boating.

It can also be a source of water pollution due
to nutrients released into the water and to noise
pollution, decrease a coastal area’s biodiversity
or degrade the landscape.

But there are also strong positive effects, such
as the increase of fish stocks for fishermen as a
result of marine aquaculture, good quality of fish
for tourists and restaurants, and occasionally
serving as a tourist attraction [22], by including
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activities such as visits for fishing included in
alternative tourism packages.

5. Discussion

The sustainability level of an area is higher if
its development is not dependent on a single
activity: the economic risk then is lower and the
stress on some of the natural resources of the
area is less important [32].

Aquaculture on islands is a great example of
how to become sustainable and how not to. The
islands represent ‘small globes’ and can show
more easily how the process of globalisation and
self-sustainability can be implemented.

In this approach aquaculture can contribute by
increasing household food supply and improving
nutrition, increasing household economy through
diversification of income and food sources; to
strengthen economies by increasing the
employment and reducing the food prices;
improving water resource and nutrient
management at community level; preserving the
aquatic biodiversity through re-stocking and
recovering of protected species.

Also, it can help to reduce pressure on fishery
resources, improve natural habitats, stimulate in
local level to the research and technological
development, and, finally, increase education and
environmental awareness in small communities.

The main question asked hereon, whether the
mariculture can improve the sustainability level
of an island region, is only a part of the above
actions and refers directly and exclusively to the
island ecosystems:

Concerning the economy, there are indirect
and co-occurring consequences because of the
demand that this human activity will cause (e.g.
transportation, house renting, etc), and few clear
and easy to describe cases of direct consequences
arising from aquaculture in local level, because
the specific investments mainly are coming from
non-indigenous investors.

With regard to society and especially human
resources, the establishment of a number of new
working places, often for non-specialised
workers, is the major direct consequence; the
improvement of skills of the human recourses
rarely has to do with the local inhabitants.

In relation to the environment, the conflicts
at beach uses and the risk for marine pollution
from malpractice and mismanagement of the
farms are the negative parameters that impede
the further development of fish farming.
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Key to achieving a successful sustainable
development in the island regions is the choice of
appropriate management systems and structures
in combination with the deployment of more
integrated marine policies [10].

In this case, all the area’s stakeholders must
commonly agree upon the weight of the different
factors chosen.

Participatory processes constitute appropriate
practices for this purpose. Having reached such
an agreement, the monitoring and evaluation
processes can become more suitable and more
effective.

The sustainability goals on islands exist and
are predetermined and quantitative. Monitoring
practices will ensure that in the course of the
programs implemented, activities will not lead to
the deviation from the targets.

At the end of the policy period, evaluation
practices will determine whether the overall state
of an area improved.

This tool can also help to determine the
appropriate and inappropriate sites for projects in
areas that considered suitable for development,
facilitate decision making processes for spatial
planning, incorporating socio-economic and
environmental assessment elements, to promote
sustainable development of the islands.

6. Future steps to conclude the research

The system of measurement has to be simple,
relying on published or easily accessible data.
Our research will continue with the elaboration
of measurement methods for complex indicators
(e.g. marine aquaculture inputs and outputs) and
completion of data collection (some problems
encountered are inadequate local cooperation,
dispersion of data sources on different islands
and no data in some cases).

Final steps will be the evaluation of existing
data quality, the calculation and aggregation of
indicators, and the assessment of the different
sustainability level.

As far as the assessment is concerned, three
indexes, one for each dimension of sustainability,
will be formed.

The exact method for aggregation has not
been determined yet, but this will be done after
the completion of data collection.
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Abstract. Rapid urban economic activities’
growth and continuous infrastructure expansion
have given vrise to significant pressuring
processes associated with land use conversion
and modification in the periphery of cities.
Community perceptions regarding peri-urban
forest role have not always been straightforward.
On the one hand, forests are perceived as major
contributors to urban environmental
sustainability but, on the other hand, they are
often seen as obstacles to further urban
development. Pressures on suburban forests have
often resulted in illegal private dwelling
construction, wildfire incidents as well as large-
scale unplanned land use changes.

Keywords. Peri-urban forests, urban growth,
urban development, land uses

1. Introduction

Concern is rising about the adverse
consequences of peri-urban  deforestation.
Several studies concentrate on implications such
as: (a) deterioration of multiple environmental
forest functions (i.e. microclimate adjustment,
atmospheric pollutants removal, clean water
resource preservation, soil erosion and flooding
protection,  biodiversity  conservation) (b)
decrease in recreation alternatives and (c)
indirect damaging implications on current
economic activities. At the same time, shortages
to the availability of developable space near
urban areas cause serious problems to
maintaining cities prosperity. Among others,
there have been stressed considerable increases
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in property prices as well as significant raise in
the cost of living.

Suburban areas are transition zones from
urban landscape to rural landscape. In these areas
lots of different competing land uses (urban,
agricultural, forest) exist. Current policy and
institutional tools, such as regional and urban
planning, have not always paid the necessary
attention to the above processes. This paper aims
at describing state as well as individual owners’
treatment towards peri-urban forests in Greece.
Furthermore, an attempt is made to reveal the
potential that peri-urban forests hold in
contributing to urban development. Innovative,
non-mandatory mechanisms, similar to United
Nations” Clean Development Mechanism
(CDM), may hold considerable potential in
relaxing suburban land use antagonisms towards
forest preservation.

Rapid population growth in urban centres
which is usually accompanied by a significant
degradation in the quality of life (e.g. air
pollution, high density building areas, reduced
opportunities for social life etc), has led to an
increase in the demand for green spaces within
and around urban centres and, therefore, to the
development of the urban forestry science.

Urban forestry initially emerged as a working
term in North America in 1894 and was further
developed to a coherent concept during the 60°s
and the 70’s (Konijnendijk et al., 2006). Its focus
lies on “green zones” in urban and peri-urban
areas (parks, artificial urban tree rows, peri-urban
forests), and encompasses the organization,
planning, installation and management of trees
and forest stands lying within or near urban areas
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(COS TEI12, 1997, Nilson and Raudrup, 1988,
Hatzistathis, 2002).

According to Jorgensen (1986), ‘“urban
forestry” is a specialized branch of forestry
focused on tree cultivation and management
issues, aiming at contributing to urban society’s
sociological and economic well being. In
essence, this involves an overall improvement to
vegetation influence to the environment, as well
as an enhancement to the recreational and
general amenity values deriving from forest
natural resources.

A widely accepted definition about the urban
forestry concept has been put forward by Miller
(1997) (Miller in Konijnendijk, 2003). In his
words urban forestry “is the art, the science and
the technology of managing trees and forest
resources, within or around urban ecosystems,
aiming at the natural, social, economic and
aesthetic benefits provided from the trees to the
society”. According to the British National
Urban Forestry Unit (NUFU, 1999), urban
forests encompass all trees and woods found in
urban areas being in parks, private gardens, street
sides, surrounding factories, offices, hospitals
and schools and in clearings and bushy areas.

Zhang et al. (2006) believe that an urban
forest is a complex ecosystem, closely related to
the urban ecosystem, which incorporates and
expresses the natural ecology as well as the
artificial, social and economic ecology. The
urban forest can be a wooded area within or near
an urban area. It is mainly composed by natural
or transformed  forest vegetation and
dimensionally speaking, ranges from 0.50 to
hundreds of hectares (Tyrainen et al., 2003).

2. Historical perspective

Europe has a long and rich history regarding
the planning and management of green spaces. A
great deal of Central European cities, have been
involved in managing neighbouring forestlands
for centuries. Originally, many of the largest
urban parks were created by the nobles, and
public access to this land was limited. During the
19" century, when industrialisation led to a
population outburst, a large number of urban
authorities started to open green spaces to the
public in order to contribute to the improvement
of working class health issues as well as to
safeguard the quality of life (Konijnendijk et al.,
2006). During the second half of the 19™ century,
it took place a major increase in green spaces
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through the opening of private gardens and parks
to the public.

However, urban forestry as a scientific field
of systematic research and  academic
preoccupation was developed in North America
during the 60’s and the 70’s and in Europe
mainly during the 80’s. Among European
Countries, Great Britain has played a
determinative as well as leading role within the
field of wurban forestry. Non-governmental
organizations (NGOs) as well as other interested
groups were actively involved in urban tree
planting as well as in the creation of management
plans, aimed at promoting the concept of urban
forestry. In close collaboration with American
NGO members, various long-term projects in a
number of cities were set up (Johnston, 1997).

As regards Greece, the first urban green space
was the royal garden of Athens, established
during the reign of Othonas. In 1877, the
Department of Forests under the Ministry of
Economics carried out the first reforestation
programme with Pinus halepensis on Ardettos
Hill around Athens Stadium,, whilst near Zappio
the first nursery garden was found. Afterwards,
numerous  reforestation programmes  were
introduced on most of the mountainous terrain
around the Greek capital (Douros, 2001).

Additionally, by the end of the 19" century, a
plethora of new forests were planted. However,
their management was limited to protection
against damages coming from logging, felling,
grazing and pollarding. Those forests were
initially planted on aesthetic, health or protection
grounds or on a combination of the above
reasons. Subsequently, they were declared as
“protective” forests, an institution that was
spread nation-wide to encompass also forests and
forestland of villages and small communities
(Kassioumis, 1994).

The “Protective” forests institution may be
considered as one of the most important
provisions delivered by the first Forest Law (N.
4173 / 1929) codification and it is still in
operation. These forests were mainly created in
high-lying, sloppy areas near urban large
concentrations as well as villages in order to
protect human communities against soil erosion,
land-sliding and flooding. Their management
regime is subject to certain restrictions (e.g
protection from grazing and logging) in order to
better serve the public interest.

During the 30’s, considerable land areas in
Greece were planted with trees though they were
not always declared as protective forests. In
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1971, Act 996 / 71 provided for the creation of
“National Forests” as well as “Aesthetic Forests”
under the regime of protected areas.

“Aesthetic Forests” can be defined as “forests
or natural landscapes, which demonstrate special
aesthetic, hygienic and tourist value, and, thus, it
is of great importance that their flora, fauna and
natural beauty is been protected”. In addition to
protecting natural environment, a key purpose to
Aesthetic Forests establishment is to provide the
public with the opportunity to enjoying nature
through various recreational activities. Currently,
there are 19 Aesthetic Forests covering a total
area of about 32.506 Ha. Nowadays, a large
number of “protective” forests fall into the
category of “Aesthetic Forests”, whereas some
are further protected on the grounds of “Nature
2000” European protection regime.

3. Statistics

According to the Ministry of Agriculture data
there are 185 peri-urban forests around
settlements with a population size larger than
5.000 people (Athens and Thessalonica are
excluded). Table 1 presents peri-urban forest
distribution on a prefectural spatial level.

Table1. Spatial distribution and cover of peri-
urban forests in Greek prefectures

Serres 2 2090.10 0.02216
Aitol/nania 4 809.50 0.00716
Karditsa 9 30.40 0.00063
Hemathia 1 16.80 0.00019
Kastoria 4 327.30 0.01239
Leukada 1 2.30 0.00030
Dodecanese 2 660.00 0.00462
Fthiotida 6 310.50 0.00320
Trikala 4 94.80 0.00141
Larisa 11 110.40 0.00058
Attica 37,150.00 0.00987
Thessalonica 53,110.00 0.050
SUM 1

Excluded Attica 147 15,092.90

& Thessalonica

SUM 2 TOTAL 105,352.90
AVERAGE 1 0.00667
AVERAGE 2 0.00804

Forest

Prefecture No. of Dimensions Ha
forests (Ha) / citizen
Tlia 5 150.30 0.00183
Evros 4 789.50 0.00891
Ahaia 2 24.15 0.00011
Rethimno 3 20.88 0.00066
Rodopi 1 400.00 0.00701
Messinia 5 586.57 0.00693
Magnesia 4 805.00 0.00531
Xanthi 25 811.70 0.01378
Kozani 16 84.50 0.00096
Drama 2 388.30 0.00592
Kavala 2 1512.00 0.01660
Boeotia 2 1535.00 0.01894
Arta 1 205.10 0.00782
Hania 1 6.50 0.00007
Euboea 3 1835.00 0.01460
Thesprotia 3 357.60 0.02498
Pella 2 493.00 0.00672
Kilkis 6 206.90 0.00584
Kyklades 1 0.80 0.00002
Cean 3 295.50 0.01041
Cephalonia 5 28.90 0.00214
Toannina 4 103.60 0.00130

Source: Ministry of Agriculture

Most peri-urban forests have an average age
of about 60 to 70 years old and are mainly made
up by Mediterranean coniferous species (Pinus
brutia, Pinus  halepensis and  Cypressus
sempervirens). Their ownership regime is
presented in Table 2.

Table 2. Ownership regime of peri-urban

forests
Ownership Dimensions  Percentage %
Regime (Ha)
Public 10,334.7 68.80
Municipal 2,317.4 15.43
Monastery 35.0 0.23
Private 5322 3.54
Mutual ownership  1,800.0 11.98
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The largest percentages regarding peri-urban
forest-stand number and peri-urban forest cover
consist of artificial forests (66.97% and 63.91%
respectively). The remaining are natural forests
(22.01% and 13.76% respectively) and mixed
forests.

As it can be observed in Table 1, the average
forest land per citizen is 0.00667 Ha,
substantially smaller than the equivalent in
France, which has been estimated to about 0.295
Ha / citizen (Beriatos, 2002). In Scandinavia
countries the equivalent figures are: 0.1 Ha in
Denmark, 4.42 Ha in Finland, 0.47 Ha in
Iceland, 2.72 Ha in Norway and 3.41 Ha in
Sweeden (Gundersen et al, 2005).
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4. Peri-urban forest functions

Urban space is usually characterized by
overpopulation, air and noise pollution,
frequently occurring floods, litter build up, and
increasing demands of transportation, all
resulting in negative impacts on the quality of
residents lives. Additionally, in large urban
concentrations people’s choices for open-space
activities, recreation as well as social contact are
very limited.

According to Miller et al. (1996), and
Diamandi (2002), ozone (O;) is a significant air
pollutant demonstrating high concentrations in
densely populated areas. Sulphur dioxide (SO,),
nitrogen oxides (NOy), carbon dioxide and
carbon monoxide (CO, and CO), volatile organic
compounds, methane (CH4), lead (Pb), total
suspended particles in air (TSP) and smoke also
contribute to urban air pollution (Aslanidou et
al., 2002, Viotti et a., 2002).

Noise, which according to Dafis (1998) can
be viewed as “an invisible form of pollution”, is
considered as a major factor of disturbance
(Mavrokordopoulou et al., 2002). Therefore,
noise can be a threat to the physical, mental and
social welfare (Ouis, 2001). Bearing in mind the
constant efforts for creating better living
conditions within urban areas, a major human
intervention to the build environment is the
establishment and management of green spaces.

Urban and peri-urban forests’ contribution to
the improvement of build environment quality is
undeniable. Trees can absorb various gaseous
pollutants such as sulphur dioxide (SO,),
nitrogen dioxide (NO,) and ozone, while they
also dissolve water soluble pollutants on their
wet leaf surface (Young et al., 2005). DeSanto
(in Young et al., 2005) studied the removal of 5
major air pollutants (SO,, CO, O;, NO, and total
suspended particles — TSP) by street trees.
According to Dafis (1995), a hectare of pine
forest can remove up to 32 tons of dust from the
atmosphere, whilst a hectare of beech forest may
withdraw up to 64 tons of dust. Additionally, by
slowing down wind velocity, forest trees force
solid particles to precipitate. Forest absorption of
CO, as well as the release of O,, through the
function of photosynthesis, are also important.

Moreover, a forest of medium productivity
can approximately generate 4 tons of oxygen
(O,) per year and Ha, retain more than 4 tons of
CO,, process 10-12 x 10° m® of air, and thus,
sustaining atmospheric composition in O, (as a
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producer) as well as in CO, (as a consumer)
(Dafis, 1995).

Forest and peri-urban forest contribution to
adjusting extreme temperature conditions is of
particular importance. This process takes place
through the deduction of incoming solar
radiation by tree canopy or through the blockage
emitted radiation by the earth surface (Dafis,
1995). Trees are also effective in reducing wind
velocity as well as acoustic waves (Aslanidou et
al., 2003). Peri-urban forests contribute to water
resources replenishment, runoff control, flood
prevention, water availability and quality, as well
as halting erosion.

Forest soil, due to its high porosity and the
existence of humus, ground vegetation, and tree
root system, slows down water movement,
retaining large quantities of water, while at the
same time filtering making water of a higher
organoleptic, chemical, radioactive and bacterial
quality. The hydrological effect of a forest
depends on its composition and structure, as well
as its management regime (Dafis 1995, Dafis
1998).

Forest ecosystems act as diodiversity
reservoirs thus, constituting a natural genetic
bank. In addition to environmental and balancing
effects, peri-urban forests demonstrate great
aesthetic, recreational and health values. As
outdoor recreation spaces, free from pollutants
and noise, they demonstrate a positive effect on
the nervous and the cardiovascular system
(Dafis, 1995).

The above mentioned benefits deriving from
urban and peri-urban forests are widely
recognized by urban populations. For instance,
during a study in two Finish cities (Tyrviinen,
2001), 43% and 42% of the respondents stated
that benefits deriving from forests are the most
significant, 36% and 32% of the respondents
placed a higher value to the benefits coming
from social activities like recreation and exercise
whilst benefits related to climate, wind
protection, pollution and noise reduction were
appreciated to a lesser degree. In addition,
according to Kumar (2006), stakeholders rank
the environmental values of forest highest
compared to spiritual and recreational values.

Urban and peri-urban forest values are also
reflected on land prices for land properties
situated near green areas (Rowntree, 1988). In
20, out of 25 relevant studies, the property value
increases at about 20% when the land borders are
situated close the green area. In the rest of the
studies, the absence of a land price increase can
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be explained by the fact that the specific are not
properly maintained or are not easily visible
from nearby streets (Crompton, 2001).

5. Problems - Management
5.1 Problems

Problems faced by Greek urban and peri-
urban forests can be caused by anthropogenic as
well as natural biotic and abiotic factors
(diseases, pollution, insects etc.). As far as urban
forests are concerned (the majority of which, are
entirely pine forests (Pinus halepensis), the most
important biotic as well as abiotic factors of
distraction are (a) common infections by pine
processionary caterpillar, and (b) ground
compression due to the increased number of
visitors. An underestimated but yet important
problem when selecting floral sprecies for
establishing new urban forests, is pollen allergies
of certain species that are not always taken into
account. Specialists in charge of vegetation
species selection should be aware of those
species that produce (anemogama species) that
produce pollen with strong allergic effects. These
plant taxa (Graminae, Oleaceae, Urticaceae,
Salicaceae, Polygonaceae, Platanus etc.) may not
be the proper ones to use for the creation of
urban green spaces (Papageorgiou et al., 2002).

Peri-urban forests also suffer from increased
ozone concentrations a chronic effect that makes
tree species vulnerable to infection from certain
insects. In many cases precipitation reduction
combined with secondary attacks by insects has
led to the loss of thousands of trees (Diamandis,
2002). Trespassing and illegal building
construction in conjunction with, unresolved
claims for forest land ownership, failure to
complete forest cadastre and forest fires are the
most important as well as hardest to resolve
problems faced by peri-uban forests. Rapid
completion of forest cadastre and effective fire
prevention and protection constitute is vital to
forest sustainability.

Several peri-urban forests are degraded due to
insufficient management, whereas some others
suffer from lack or mismanagement of
recreational facilities. Overgrazing is another
problem, however not only confined to Greece
(Dorren, 2004), that leads to erosion and
desertification. Furthermore, the introduction of
ungulate mammals to peri-urban forests may lead
to overgrazing, as it is the case in the only
lowland oak forest in Greece the aesthetic forest
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‘Kouri’ of Magnesia, in which the introduction
of deer and wild-sheep has led to detrimental
effects to young plantlets, virtually putting an
end to the forest regeneration process.

Finally, a problem concerning both urban and
peri-urban forests is alien species introduction. In
many cases, alien species selection, without
previously  considering  local  ecological
conditions has resulted low tree survival rates. It
is essential that species selection, for both urban
parks and peri-urban forests, should be
performed among native species, fitting to the
bioclimatic zone of the wider area and to local
soil and climate conditions, in order to minimise
future damages and losses.

5.2 Management

As it has already been mentioned, urban and
especially peri-urban forests offer protection to
people, buildings and infrastructure from natural
disasters such as soil erosion, flooding,
avalanches, land sliding and alluvial sediment
deposition etc (Brang, 2001).

In order to maintain peri-urban forests’
protective role as well as to protect and enhance
their numerous invaluable functions (biodiversity
conservation, air pollution reduction, recreation
etc.), we should secure their ecological stability
as ecosystems and their ability to evolve.
Therefore, it is essential that their management
focus on safeguarding : a) species diversity b)
adequate natural regeneration retes and c) the
best possible forest structure (Borren et al.,
2004).

According to Xaffee (1998), the major goal of
ecosystem based management can be summed up
to “the preservation of ecosystem integrity while
satisfying human needs”. The integrity of an
ecosystem, according to Leopold (Dorren et al.,
2004), can be defined as “one thing is right when
it tends to maintain its integrity, stability and
beauty of the biotic community. It is wrong when
it tends otherwise”.

‘Multiple-use’ forest management practices
adopted during the last decades (after the 70’s),
have shaped the concept of sustainable forest
management. The scope of this concept has been
broadened by sustained yield management and
nowadays it includes additional features such as
forest operations quality, biodiversity and quality
of life (Nieuwenhuis and Tiernan, 2005).
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Figure 1. Total Economic Value of a Forest Resource

Table 3. Environmental, economic and
social values of SFM

Environmental Economic Social
values values values
Protect soil Sustained Rural
and water productivity development
quality and farm
forestry
Enhance Commercial Sust.
biodiversity viability Employment
and landscape
values
Maintain Amenity and
forest health recreation
and vitality
Protect Cultural and
ecological and archaeological
scientific merit
values
Other
community
values

Source: Nieuwenhuis and Tiernan, 2005

Sustainable forest management (SFM) should
recognize, satisfy and guarantee environmental,
economic and social values (Table 3), while
anthropogenic manipulations upon forestland in
urban and peri-urban areas should always take
into consideration recreational issues associated
with urban and peri-urban forests on a
sustainability basis.

Public participation and conflict mitigation
are two key considerations of current planning
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and management approaches to natural resources
and protected areas policy formulation. (Venter

1998, Gadow, 2002, Christopoulou 2002,
Papageorgiou and Kassioumis 2005).

Preferences and views of citizens and
stakeholders, in general, are taken into

consideration during planning and management
processes regarding urban and peri-urban forests
(participation planning approach). This is usually
achieved through opinion surveys. However, the
emergence of conflicting views about the desired
management is a common phenomenon.
Conflicts concern the level and the ways of
management (e.g. desire for unmanaged areas,
acceptability of ecological management options
such as saving decayed trees, attitudes about
thinning, regeneration of forest stands etc.)
(Tyrviinen et al., 2003).

Moreover, conflicting views could be related
to the desire for easy access or to the demand for
biodiversity conservation (Horne et al., 2005).

The aesthetic value, as perceived by
stakeholders, is close related to their previous
experiences with forests, educational level, age
and sex (Brunson and Reiter, 1996). People with
a greater interest in ecosystem issues, prefer
ecologically sustainable landscapes (Gobster,
1999). Since outdoor recreation design and
satisfaction of visitors recreational needs, are
included in forest peri-urban forest management
goals, managers need to be fully informed about
the specific preferences of forest visitors (Horne
et al., 2005).
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Naturally, there is divergence regarding
participatory ~ management.  According  to
Hatzistathis (2002), quality improvement of
urban and peri-urban green spaces should be the
result of research and discussion between experts
and not between people.

6. Administrative and Institutional Issues

In Greece, the central body for state
administration in the forestry sector is the
Forestry Section of the Ministry of Agricultural
Development which deals with strategy and
policy design, policy implementation issues as
well as the forestry legal framework. Strategies
designed within the Forestry Section are been
foreword to the Greek Parliament for approval
and sequentially are pursued through
implementation mechanisms at the regional and
local levels.

Recently there has been a restructuring of
responsibilities regarding forest fire mitigation
issues. The responsibility for forest fire
suppression operations has been given to the
Public Fire Service which at present is under the
administration of the Ministry of the Interior.
However, forest fires prevention responsibilities
are still curried out be the Ministry of
Agriculture. Some additional responsibilities
concerning important forest management issues
(e.g. forest protected areas etc) are held by the
Ministry for the Environment, Physical Planning
and Public Works under the arrangements of the
Environmental Protection Act 1650/86.

Institutionally speaking, forests and forest
land areas have a strong degree of protection
under the Hellenic Constitutional principal
(articles 24 and 117, 1975/86/00) “forest use
change only for the public interest and only in
cases in which the public interest can not be
accommodated for by alternative means that do
not include forest land use change”. However,
inefficiencies and failures in the administrative
and managerial levels have resulted in severe
forest degradation mostly in near-urban areas,
through the mechanism of forest fires and the
subsequent building of burnt areas.

The constitutional prohibition regarding
changes in forest land cover, unless in the public
interest, does not seem to have been fulfilled
despite the various legislative attempts to protect
forest land uses. The Greek Forest Act of 1979
(Law 998/79) forms the basis of the national
forest policy, maintaining two fundamental
principles: increased protection of forests
characteristics and sustainable use of forest
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resources in that all forest functions must be
protected and if possible enhanced including
biological diversity, recreation and erosion
mitigation function. Provisions are also made
about additional significant management issues
such as the surveying of forest areas in a
cadastral manner, reforestation procedures and
national forest research and management
funding.

Prior to the 1975 Constitution, forest
activities were initially curried out under the
provisions of the 1929 Forest Act. Economic
exploitation of forest resources was the priority
of the state’s efforts reflecting the social,
cultural and economic conditions prevailing
that period. The first substantial amendment to
the above law was made in 1969 with the
introduction of the controversial Forest Act
numbered 86/1969. It has been argued that
under the 1969 act, degradation of forests
increased considerably as the act’s provisions
accounted for constricting buildings and hotels
within forest areas.

After the 1975 Constitution and the 1979
Forest Act, there have been made some
attempts to amend the forestry legal framework.
Of some importance are two of such efforts. The
first refers to the Pastoral Act of 1987 (Act
1734/1987) through its provisions which
attempted the establishment of a distinction
between tree-forests and other forestland (shrubs,
bush-land etc) with the latter been characterised
as pastures. This law was inactivated by a
judicial verdict. Finally, in 2003 a new forest act
was introduced (Act 3208/2003) which raised
substantial political pressure coming mostly from
environmental institutions and non-governmental
organisations. The hot spot this time was the
operational definition of the concept “forest” in
that the new definition proposed by the act
reduced the level of protection of certain floral
communities such as Mediterranean shrubs. A
judicial process is again under way as to what

extent the act is in line with Hellenic
constitutional requirements as well as EU
legislation.

In sum, it can be said that both the

administrative and legislative frameworks remain
to a large extent bureaucratic. Registration of
forest-land by the Greek cadastral plan is still in
its initial stage. Reforestation activities are
inadequate and in some cases inappropriate
(relevant to the vegetation species planted by the
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authorities in charge) and peri-urban forests are
subject to forest fires and urban sprawl.

7. Conclusions

Increasing rates of urbanization, accompanied
by the plethora of problems mentioned earlier,
urge for forest conservation as well as for new
forests and green spaces creation within and near
urban areas. The peri-urban forest role is of great
significance  in  environmental  (pollution
reduction,  water  resources  preservation,
microclimate adjustment, noise reduction, wind
protection, erosion and flooding mitigation to
human assets), social (recreational opportunities,
mental and physical healthiness), and economic
(increased land and property value in areas
adjacent to urban or peri-urban forests) grounds.
Therefore, the contribution of urban and peri-
urban forests to sustaining urban populations
quality of life is considerable.

Obviously, that there are various problems

concerning forest administrative and
management issues. It is essential that
administrative and management practices

enhance forests’ role and functions. However,
the fact that a great deal of forestland is of public
and municipal ownership, theoretically makes it
easier to find suitable solution to the problems
mentioned.

Institutional definition of the terms “peri-
urban forests” and “urban forest”,
institutionalization of forests management and
protection regime, as well as forest integration
into the regional and urban land use planning
system are vital. All the above presuppose a
thorough comprehension of forests dynamics as
complex open ecosystems with multiple
functions. Planning and management should
incorporate local societies’ views, since it is
people needs urban and peri-urban forests mainly
aim to serve. Finally, adoption of effective
wildfire protection practices as well as protection
against forest land use changes and employment
of trained personnel are also necessary.
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Abstract. The development of alternative forms
of tourism  (sports, religious, ecological,
congress and cultural tourism) is a key element
of the General Framework for Physical Planning
and Sustainable Development of Greece, and it
involves the exploitation of mountainous areas in
an effort to result in equilibrium of spatial
allocation of tourist activities, as well as the
promotion of quality in tourist development with
respect to natural and social environment.

In this paper we examine the possibilities for
Loutropoli of Pozar to become a modern
hydrotherapy centre, with respect to the natural
and social environment of the area of Aridea in
the Prefecture of Pella, and we propose the
necessary infrastructure for both tourism
development and for the protection of the
environment. Financial aspects of the proposed
investment  have also been taken into
consideration, so as to result in a realistic
development plan of the area of studly.

Keywords. Ecotourism & therapeutic tourism,
environmental impacts, sustainable tourism,
wastewater treatment.

1. Introduction

Tourism, the second largest industry in the
world in terms of turnover, accounting for
around 10% of world’s gross national product
[1], is changing rapidly as nature, heritage, and
recreational destinations become more important,
and as conventional tourism is forced to meet
tougher environmental requirements. It is
believed that successful tourism must benefit
local populations both economically and
culturally, so as to give them incentives to
protect the natural resources which create the
attraction and simultaneously, strategies must be
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