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Abstract— The island of Skiathos has a total area of 50 sqnK
accounting for 1.6% of the area of the prefecturéMagnesia and
0.28% of the Region of Thessaly, Greece. The landilly and

attributed to farmland, meadows, woodlands, on lamavered by
water and land occupied by settlements and roadsoAts large
part occupied by burnt areas resulted from the fiof 2007. The
aim of this paper is to present the progress of #xésting land uses
at the Island of Skiathos for the last decades. hVithe

contribution of Geographic Information Systems (GiSnd the

orthophotomaps, the spatial planning of the land ass can be
evaluated for all these years and the total areancalso be
calculated. Our results are important for understdimg the

impacts of land uses on ecosystems in the framesudtainable
development. In the past there wasn’t other reseasatbout the
land uses of Skiathos Island and also is the fidigitization of the
area.

Index Terms— GIS, land uses, area, Island, thematic maps

I. INTRODUCTION

Over the last decades, European ecosystems litaveda
substantially as a result of socio-economic andtipal
changes [2], while future transformations are algoected to
occur [5]. European Mediterranean landscapes,
experienced major land cover/land use (LCLU) charagea
result of relocation of people to coastal areasgdbfires,
rural depopulation, open mining, logging, rapid @xgion of
activities related to tourism, and intensificatmfragriculture
[1,4,6,8,9]. Environmental and ecological consegaenof

. MATERIALS AND METHODS

A. Study area

The island of Skiathos belongs to the territoriaity of the
Northern Sporades and the capital is the city ddtBks. It is
2.4 miles from the coast of southern Pelion andldsifrom
Skopelos. The area is about 49,89%mhile the length is 12
Km and the width is 9 Km. Within the administrative
boundaries of Skiathos island including smallemarisls
Tsougria, Small Tsougrias, Repio, Aspronisi, Masagod
Arcos. The population of the island, in 2011, wa388 and
the density was 122people/km2. Mediterranean cémat
prevails in Skiathos with cold winters and pleagsamhmers.
There is almost complete absence of rainfall duriihg
summer months. The temperature during July and stugu
often exceed 30 degrees Celsius, while in June/éagher is
somewhat cooler. As in most islands, from July to
mid-August we encounter the phenomenon of Meltguite
throwing the night temperature.

A large part of the island is covered by diand and the
rest of the island is dominated by olive trees.Skiathos

hatteere is one area identified as Area of Communitgrest

(Sites of Community Interest) and was included fim t
European ecological network Natura 2000 (Directive
92/43/EEC). That area is the island of Skiathosdéco
GR1430003, 32 ha). Around the island there are tabou
seventy (70) beaches. The town of Skiathos is adadewith

landscape transformation are more evident in nlaturthe island of Skopelos, Alonissos, Volos, Ag. Kamsinos

ecosystems where their sustainability, multi-fumeél role
and values are threatened [3,7]. The purpose sfitticle is
to apply the changes of land uses for the lastdiector the
Island of Skiathos and also make a prediction fier land
uses change for the year 2020. The comparisoneofatid
uses have been made with the tool
orthotophotomaps. Moreover, for making the predictiwe
have been used the model of cellular automata wamd t
indicators. Our results are important for undergiag the
impacts of land uses on ecosystems in the frame
sustainable development. In the past there wastiiero
research about the land uses in Skiathos Islan@lands the
first digitization of the area. Finally, in the tut we would
use these results for making the spatial planHer$land of
Skiathos.
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and Evia, via the trade - Passenger port. It alze &r
connection through the National Airport which faat and
located in the northeastern part of the island.
Administratively the Municipality of Skiathosis paof the
Magnesia Region of Thessaly.

B. Methodology

For the needs of the research digital orthophot@méphe
area were used. We also used the forest managetaaraf
gkiathos Island for the last decades and we utilfzetors
such as crops, grass land, forest and urban areas, the
land uses were digitized with the tool of GIS amalfy, we
extracted measurements that regard the area offeeic.
We digitized the factors for the years 1945, 198é 2007.

Also, for the prediction of lands uses for the nslaof
Skiathos for the year 2020 has been used the mbdellular
automata. We used artificial neural networks toatgethe
dynamic transition maps which would be introducedhie
model of cellular automata.

of GIS and
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Neighborhood: size 2 (ie. 5x5 = 25 cells)

Learning rate, momentum and max iterations
number (0.1, 0.05, 1000). These parameters define
the neural network training process. Large
learningrate and momentum leads to rapid learning.
Small learningrate and momentum provides slow
but more stable learning. The stability has to it w
the large variations in the graph.
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+« Hidden levels: we defined one hidden layer with 10
nodes - neurons.
Finally, in the above results have been applied twc
indicators: the distance from roads and the distdram the
coastline.

lll. RESULTSAND DISCUSSION

For the year 1945 we have digitized the land useshie
Island of Skiathos. In the Figure 1, the themataprwhich

Land Use in Skiathos 1996

has been resulted from the digitization is presknte

Land Use in Skiathos 1945
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Fig. 3. Land uses in Skiathos Island for the w& 1996

The growth of urban areas is evident from the aboep.
This means the reduction of the rest categoridaraf uses
with the exception of the grass land. More espbgighe
percentage of each category is presented in thechaxt.

Percentage of land uses for

Fig. 1. Land uses in Skiathos Island for the yeard45

In the above figure we could see the digitizatiowd ahe
categorization of the land uses for the year 194$%o, the
area percentage for each category is presenteldeimext

the year 1996
Crops
Grass
6% land
M Forest

Figure 2.

Percentage of land uses for the
year 1945
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Fig. 4. Percentage of the land uses area in Skiathtsland
for the year 1996

As we have noticed above, for the year 1996 we have
increase of the urban areas (53%). Then followedfdhest
(24%), crops (17%) and finally the grass land (6%).

In the next figure is presented the thematic mayHe year
2007 for the island of Skiathos.

43% M Forest

B Urban
areas

5%

Fig. 2. Percentage of the land uses area in Skiathtsland
for the year 1945

From the above chart, we could notice that the laselwith
the greater area is the forest (47%) and contiheectops
(43%) with close difference. Finally, the categserigrass
land (5%) and urban areas (5%) have occupied thee sa
percentage and also very low from the other twegmtes.

In the next figure is presented the thematic maHe year
1996 for the island of Skiathos.
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Land Use in Skiathos 2007

weéfz
H

1 Crops

% Grass land
I 5 Forest
I < Urban oreas
% Burned area

] 130 250 5000 Meters

Fig. 5. Land uses in Skiathos Island for the yearGD7
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In the year 2007 from thabove thematic map, we col
notice a burned area. This has resulted from aMiieh took
place in the Island of Skiathos in 2006. The ardach
burned was previous forest area. This means tha
percentage of forest area has been reduced intdi area of
the Skiathos Island. This is shown in the followaitart

Percentage of land uses for the
year 2007
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H Urban
areas

Fig. 6. Percentage of théand uses area in Skiathos Islani
for the year 2007

From the above chart, we could notice that the lasewith
the greater area is the urban area (45%) and centwth the
same percentage, the land use of forest (18%) lenahaw
category of burned area (18%). The percentage eofathd
use of crops (1%) has been reduced from the previ
thematic map. Finally, the category with the Ilo
percentage is this of the grass land (5%)the next figure i
presented the thematic map which revealed frommrtbdel

cellular automata and makes the predictor the land uses

in the Island of Skiathos for the year 20

Land Use in Skiathos Prediction 2020
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Fig. 7.Land uses in Skiathos Island for the year 20:

As we could notice from the above thematic mapthi@
model we don'’t take into account the burned aresleave it
to reforest naturally. In the next chart, we préstre
percentage for each category of land uses, acaptdinhe
model of cellular automata.
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Percentage of land uses for the
year 2020
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Fig. 8.Percentage of the land uses area in Skiathos Islal
for the year 202(

All the categories would be reduced except fromuitiean
area which would be increase. Also, the land uggaxfs lanc
is stationary all the years, so and in the iction it would
has the same percentage as in the previous y&aj:

In the next table we could make a comparison beivkee
land uses and the years.

Table I. The area of each land use for the years 489,
1996, 2007 and 20:

Year
1945 1996 2007 2020

Land use

Crops 22298 | 16975 | 16754, 16014
Grassland 2854| 6282 6607 6482

Forest 24136 23982 | 21693| 21571
Urban areas 2429| 53293 55387 61834
Burned area 0 0 21983 | 21983

The difference between the categories of land ogessyear:
is more obvious in the next che

Landusesarea

61834

55387

£000
293
50000
40000
30000
MRS 23082
% 21503 [ 21583 2571 [ 2583
20000 D
16975 5754 on
oo a8 6607 2]
2854 2429
m’ &
195 19 2007 00

Croos © Grassland W Forest W Urbanareas MBumed area

Fig. 9. Comparison of the area of each land use for th
years 1945, 1996, 2007 and 2(
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From the above chart we could see the huge incofasban
areas over years and the appearance of burnethahealast
two periods of time.

IV. CONCLUSION

The diversification of land uses is a result of lamnactivities
in the Island of Skiathos. More specifically, ifp@@ds on the
economic situation, the development and the pojoulaif
the Island. Also, another parameter is the humatoifa
From the above analysis regarding land uses oeeydhrs,
we could notice that there was a great differenesvéen
categories of land uses. What should be mentiogethd
increase of urban areas at the expense of thet fondscrops
areas. This happened due to an increase of thdgpimpuin
the island and the number of tourists who arrivethé island
in the last summers. The aim of this research apose, in
the future, a rural plan for the Island of Skiathbke most
important factors that should be taken into accduning the
sustainable planning for the island of Skiathos tre
changes of land uses and the population.

ACKNOWLEDGMENT

This research has been co-financed by the Eurdpe&Em
(European Social Fund-E.S.F.) and Greek nationatigu
through the Operational Program "Education and ldifg
Learning" of the National Strategic Reference Fraorik
(NSRF) - Research Funding Program: Thales. Invgstin
knowledge society through the European Social Fund.

REFERENCES

1. Lasanta-Martinez T., Vicente-Serrano S. M., & Cagaffrats J. M.
“Mountain Mediterranean landscape evolution causeyg the
abandonment of traditional primary activities: adst of the Spanish
Central Pyrenees.” Applied Geography 2007, 25(1)68.

Moreira F., Rego F. C., & Ferreira P. G. “Tempdi&158e1995) pattern
of Change in a cultural landscape of northwest&ortugal:
implications for fire Occurrence”. Landscape Ecglo2001, 16(6),
557-567.

Narumalani S., Mishra D. R., & Rothwell R. G. Anzlyg landscape
structural change using image interpretation amadigppattern metrics.
Gl Science and Remote Sensing 2004, 41(1), 25-44.

Pausas J. G., Llovet J., Rodrigo A., & Vallejo Raré wildfires a
disaster in the Mediterranean basin? A review'erimational Journal of
Wildland Fire 2007, 17(6), 713-723.

Reger B., Otte A., & Waldhardt R. “Identifying patts of land-cover
changeand their physical attributes in a marginabfean landscape”.
Landscape and Urban Planning 2007, 81(1-2), 104-113

Serra P., Pons X., & Sauri D. “Land-cover and lasé-change in a
Mediterranean landscape: a spatial analysis ofrdyiforces integrating
biophysical and human factors”. Applied Geograpt30& 28(3),
189-209.

Schulz J. J., Cayuela L., Echeverria C., Sala& Rey Benayas J. M.
Monitoring land cover change of the dryland fotestiscape of Central
Chile (1975e2008). Applied Geography 2010, 30(3B-447.

Viedma O., Moreno J. M., & Rieiro |. “Interactiortsetween land
use/landcover change, forest fires and landscapetste in Sierra de
Gredos (CentralSpain)”. Environmental Conservat®06, 33(3),
212-222.

Vogiatzakis I. N., Mannion A. M., & Griffiths G. H:Mediterranean
ecosystems: problems and tools for conservatiomgress in Physical
Geography 2006, 30(2),175-200.

Fani Samara Ph.D. Candidate (Corresponding author),in the
University of Thessaly, School of Engineering, Mash the Environmental
Protection and Sustainable Development in the éttestUniversity of
Thessaloniki, School of Engineering and basic swiéh the Department of
Planning and Regional Development in the Universityfhessaly, School
of Engineering. Researcher in the Research FuriRliogram Thales.

26

Stavros Sakellariou Ph.D. Candidate,is a PhD candidate at the
Department of Planning and Regional Developmeniyéisity of Thessaly.
He is an engineer of Planning and Regional Devetorand MSc holder at
spatial planning and regional policy. He is reskamssociate of the
University of Thessaly and he’s published manyrsie articles. Research
interests: Sustainable development and RegionatyPdPrevention and
confrontation of Natural Hazards, Geographic Infation Systems, Spatial
and Urban Planning.

Dr. Stergios Tampekiswas born in loannina, Greece at August 1978. He
is a Doctor of Philosophy degree holder from theeBoy and Natural
Environment Department of the Aristotle UniversifyThessaloniki, Greece
(2005-2008). He took his two year courses MasterSofence degree
(2002-2004) from the Forestry and Natural Environtrigepartment of the
Aristotle University of Thessaloniki, Greece. Heudied Forestry and
Natural Environment at the Aristotle University ®hessaloniki, Greece
(1997-2002). Now, he is a Postdoctoral ResearchéneaDepartment of
Planning and Regional Development - School of Eegjiimg — University of
Thessaly, Greece, since September 2012. He hagavatkmany research
projects (9) since 2004 and he has published 1énsic articles.His
research interests are: Forest Operations Engmeemd Management,
Harvesting and transportation planning and engingerForest Road
networks and transportation planning, Operationstesys analysis and
modeling, Forest operations ecology, Forest opmratin mountainous
conditions, Environmental Impact Assessment, Suakdé development of
mountainous regions, Spatial Planning, Spatialatality, Multi-Objective
Optimization, Decision Making Systems.

Prof. Olga Christopoulou, is Professor in Development and Protection
of Rural and Mountainous Areas, Department of Rtaprand Regional
Development, University of Thessaly, Greece. Spatslished a significant
number of scientific articles and participated inmerous research projects.
Research interests: Sustainable development ofl raraas, Agro
environmental Policy, Development of mountainougaar Mountain
tourism, Sustainable tourism, Socioeconomic charestics of rural areas,
Protected Areas (Natura 2000 sites), Natural Ressuand Ecosystems
Management.

Assoc. Prof. Athanasios Sfougariss currently working as an Associate
Professor in the Laboratory of Ecosystems Manage et Biodiversity,
Department of Agriculture Crop Production and Riakironment at the
University of Thessaly, Greece. He received hishgtm and the Ph.D.
Degree from the Department of Forestry and Nat@avironment of
Aristotle University, Thessaloniki, Greece. He raportant publications in
Greek and international conferences and magazines.

Published By:
Blue Eyes Intelligence Engineering
& Sciences Publication Pwvt. Ltd.




