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ANAMNTYZH ZYZTHMATOZ FrEQrPA®IKQN MAHPO®OPIQN N'TA ANAAYZH
EMNIFEIQN KAI AOPY®OPIKQN AEAOMENQN NHZOY ZAKYNOGOY

Baaidonouiou 2.}, Xouoiavitng K.}, ZapavTidng A.%, Oikovopou A.%, Zakkag B.2,
Damiata B.-N.2, Aayiog E.*
1EBvikdv kar KanodioTpiakov Maveniorniuiov ABnvav, Tunua MewAoyiac kai MewnepiBdAAovToc,
Toueac Mew@uaiknc-rewBepuiag,
vassilopoulou@geol.uoa.gr, chousia@geol.uoa.gr, vsakkas@geol.uoa.gr, lagios@geol.uoa.gr
2 Cotsen Institute of Archaeology, University of California, Los Angeles,
CA USA and EarthTech, Inc., Colton, CA USA, damiata@ucla.edu

NepiAnyn

MARBOG eTepoyevwV SEDOUEVWV OXETIKWV HE Tomoypagia, yewAoyia, TEKTOVIKH, €3AQIKN
napapdpPwaon, oeiohoAoyia kalr SopuPOpIKEG EIKOVEG anod Tnv Nnoo ZakuvBo ouvdudachnkav.
Mia Baon dedopévwv ot ZUoTnua Mewypagikwv MNMAnpogopiwv avantuxlnke, BeuaTika Kkai
OuvBeTIKA €nineda kaBw¢ kal XAapTeg napnxbnoav, oc €va Koivd XapToypdgikd ouoTnua
(EAANVIKO Mewdaimikd SUoTtnua Avagopdg 87 / EMZA’87). 'Eva Wneiako MovTéAo AvayAu@ou
(WMA), akpiBeiag 30m, dnuioupynBnke and SopuPopIkeEG ikoveg ASTER, To onoio aneTéAeos
Baon yia TNV napaywyn OedadTIK®V Kal OUVOETIKWV €ninédwv avaAUoewg avayAupou
(HOPPOAOYIKEG KAIOEIG KAl MpooavaToAIoHO KAICEWV, €MPAVEIEG ENINESWONG, HOPPOAOYIKEG
QOUVEXEIEG  K.4.). XapTeg opiZovTiag Kal  Katakopupng e8aQIKnG Napapoppwaong
dnuioupynénkav and Jdiagopikég MeTpnoelc GPS. H Baon dedopévwv eivar duvaTtdov va
EVNUEPWVETAl ME VvEéa MAnpogopia, avaloya He TIG €KAOTOTE aAVAYKEG, KME OKOMO TNV
E€UKOAOTEPN dIeEaywyn CUUNEPATHATWYV.

DEVELOPMENT OF A GIS SYSTEM TO ANALYZE GROUND AND SATELLITE DATA
OF ZAKYNTHOS ISLAND

Vassilopoulou S.*, Chousianitis K., Sarantidis A.}, Oikonomou A., Sakkas V.%,
Brian Neal Damiata®, Lagios E.*

1 National and Kapodistrian University of Athens, Faculty of Geology and Geoenvironment,
Department of Geophysics-Geothermics,
vassilopoulou@geol.uoa.gr, chousia@geol.uoa.gr, vsakkas@geol.uoa.gr, lagios@geol.uoa.gr
2 Cotsen Institute of Archaeology, University of California, Los Angeles, CA USA and EarthTech,
Inc., Colton, CA USA, damiata@ucla.edu

Abstract

A large amount of heterogeneous data relating to topography, geology, tectonic, ground
deformation, seismology, satellite images of Zakynthos Island were compiled. A GIS Data
Base was organised, and thematic and synthetic layers and maps were produced in a
common projection system (Hellenic Geodetic Refference System’87 / HGRS'87). A 30m
resolution Digital Elevation Model (DEM) was created based on ASTER images, as well as
thematic and synthetic layers and maps of terrain analysis (slope and aspect maps,
planation surfaces, morphological discontinuities etc.) were extracted from the DEM. Vertical
and horizontal ground deformation maps were created using differential GPS measurements.
The Data Base can be updated with new data and used for easy conclusion-extraction,
depending on the current needs.
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NEEEIG KAEIB1G: Baon dedopévwv =M, WMA, DGPS, ASTER dedopéva, Availuon AvayAl@ou.

Key words: GIS Data Base, DEM, DGPS, ASTER data, Terrain Analysis.
1. Introduction

The broader region of Zakynthos Island comprises a seismotectonically complex area
which plays an important role in the tectonic processes of Western Greece. This area is one
of the most seismically active regions not only in Greece, but also in the whole
Mediterranean area. This high seismicity level which characterizes the broader area occurs
due to its position, as it situated between a subduction zone to the south and a collision
zone to the north (Le Pichon et al., 1995; Papazachos and Kiratzi, 1996). The Eastern
Mediterranean lithosphere, which is the front part of the African lithosphere, is subducted
beneath the Aegean lithosphere, which is the front part of the Eurasian lithosphere, along
the Hellenic Arc — Trench system. This subduction zone terminates against a major strike
slip fault, the Cephallonia transform fault, which links this subduction boundary to the
continental collision between the Apulia microplate and the Hellenic foreland (Sachpazi et
al., 2000). Seismological data for this fault indicate right-lateral strike-slip focal
mechanisms (Jackson and McKenzie, 1988) in agreement with geodetic data that clearly
shows that the slip motion has a NNE-SSW direction (Jenny et al., 2004).

Considering all the above mentioned phenomena it is concluded that the broader area of
Zakynthos is a geologically and seismotectonicaly very complex region, which may be
considered as a key area for a better understanding of the processes related with the
collision of the African and Eurasian plates. The regional crustal deformation along the entire
lonian Sea and Western Greece has been studied through repeat Differential Global
Positioning System (DGPS) measurements (Kahle et al., 1995; Peter et al., 1998; Cocard et
al., 1999).

However, additional monitoring of dense GPS networks in such an active area may yield
useful information regarding local ground deformation and kinematics. For that reason, a
local GPS network was installed in the island of Zakynthos in August 2005 by the University
of Athens (Lagios et al., 2007). This network has been remeasured at the end of July 2006,
almost one year after its establishment and the results of the processing of the GPS data
can be used by a Geographical Information System to produce ground deformation maps.
These data will be compiled with other data and various synthetic maps relating to ground
displacements, geology, tectonic, terrain analysis etc, will be produced aiming to easy
conclusion extraction.

2. GIS Data Base Development

A large amount of data (topographic, geodetic, geological, tectonic, seismological and
satellite images) in various formats (vector, raster, ascii etc.), map projections (Greek
HATT, UTM) and Datums (European 1950 and WGS’84) with different ellipsoids (Bessel and
WGS’84), were incorporated. A GIS Data Base was organized aiming to the production of
thematic and synthetic layers and maps, in a common projection system (Hellenic Geodetic
Reference System 1987 / HGRS'87) using ArcGIS software (ESRI, 2005). Input and output
data with their descriptive information are given in the tables 1-4.

10 WYneoiakn BiBAI0BAkN ©edppacTog - Tunua Mewloyiag. A.M.0.
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Table 1. Data Base Schema

r.Z.n. TnAsniokonnon Xaproypagia

Data Base

Input Data

Output Thematic & Synthetic Layers
(Coverages & Grids)

Output Maps

Topography / Morphology
(coastline, contour lines,
elevation points, drainage
network, 1:50000 scale maps
of Hellenic Millitary
Geographical Service - HMGS,
1976)

coast (arcs)
contours (arcs)

elevpnt (points)

dem30 (DEM produced from ASTER images)
slope (morphological slopes % - polygons)

aspect, aspnt (aspect of morphological slopes
- polygons and point respectively)

DEM

Shaded relief

Map of terrain

discontinuity (discontinuities of analysis
morphological slopes - arcs)
surfplanation (surface planation — polygons)
Geology (geological
formations from 1:50000 scale
Geological Map of Greece formations (polygons) Geological
(Zakynthos sheet)), Institute polyg Map

of Geology and Mineral
Exploration - 1.G.M.E, 1985)

Tectonic (faults from the
1:100.000 Neotectonic Map of
Greece-Zakynthos, Univ. of
Athens, 1995)

faults (arcs)

Tectonic Map

GPS measurements
(Aug2005-July2006):

¢ GPS stations
e Horizontal Displacement

from GPS receivers
illustrated as an arrow

¢ Vertical Displacement
from GPS receivers (grid)

e Error of Horizontal
Displacement illustrated as
a circle

gpsp05a, gps06jscale (points)
gps05a06j (arcs)
v05a06j (grids)

Map of
Horizontal &
Vertical
Deformation

Seismology (earthquake
epicenters 1990-2007)

epicenter (points)

Seismological
Map

WYnoeiakn BiBAI0BAKN Oed@pacTog - TuAua MewAoyiag. A.lNM.O.
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Table 2. Descriptive Information of Thematic and Synthetic Layers related to Tectonic,
Geology, Topography and Seismology.

Tectonic/Geology/ —
Topography/Seismology Items Description
tectonic code Unique number for each data
name The name of each fault or faulting zone
zone The name of each faulting zone in abbreviation
L Characterization of each fault as active or possible
activity -
active
order Classification of each fault as main or secondary
visible Characterization of each fault as visible or possible.
geology formation Classification of geological formation
code Unique number of each data
zone The name of each isopic zone
age The age of the formation
contours elevation elevation
elevpnt elevation elevation
Year the year of the earthquake
Date the date of the earthquake
hr_min_sec the time of the earthquake
epicenter long_e, lat_n the coordinates of the earthquake
H the depth of the earthquake
M the magnitude of the earthquake
Codem the epicenters are categorized related to M
Codemh the epicenters are categorized related to M and H

Table 3. Descriptive Information of GPS Layers

Specific Items I
of GPS Layers Description
“easting_a”,
“northing_a”, Coordinates of GPS stations for each period (a: begin of vector/first
“easting_b", measurement, b: end of vector/last measurement)
“northing_b"”
“ell!p_h_a”, Z coordinate of GPS station
ellip_h_b
“stdeast_a " Standard deviation along easting coordinate
sd_east_b
.sd_north_a", Standard deviation along northing coordinate
“sd_north_b” 9 9
\sd_h_a’, Standard deviation along height
“sd_h_b"

12 WYneoiakn BiBAI0BAkN ©edppacTog - Tunua Mewloyiag. A.M.0.
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r.Z.n. TnAsniokonnon Xaproypagia

Table 3.

Specific Items
of GPS Layers

Description

“azimuth” Horizontal displacement direction

“el_ldlf_m"m ! Horizontal and vertical deformation in mm
hightdif

“ stdevc_llfrl Standard deviation of horizontal displacement along X and Y axis
stdevdife

“stdevh_mm”

Standard deviation of horizontal displacement along Z axis

”ow

“xscale”, “yscale”

“phseudo-coordinates” of the end of horizontal displacement arrow (they
produced after real coordinates scaling for its representation on the map)

“stdevdifscale”

“phseudo-error” of horizontal displacement along X axis for its representation
on the map (the error after scaling)

“value”

vertical displacement

Table 4. Descriptive Information of Morphological Layers

Morphological | Specific i
Layers Items Description
dem30 value elevation
percent Classification of morphological slopes in categories
slope _slope
slope-code Uniqgue number for each category of morphological slope
code2 Uniqgue number for specific categories of morphological slopes
aspect aspect Categories of angles for the calculation of the aspect of slopes

aspect-code

Uniqgue number for each category of aspect

Icode, rcode

Codes related to the right and left polygons that discontinuity is
boundary

discontinuity Imedh, The height of the right and left polygons
rmedh
newlID New ID of each discontinuity
code Unique number for each discontinuity
range code Unique number for each category of elevation zones
percent_slope | Categories of slopes %
plansurf

slope-code

Uniqgue number for each category of slope

3. Maps Creation

3.1. DGPS Measurements and Ground Deformation Maps

The Zakynthos network consists of 14 stations that were installed in August 2005 (Lagios
et al., 2007). These stations are located on the main tectonic blocks and fault zones that
could be recognized in the island and they are distributed accordingly for the study of the

WYnoeiakn BiBAI0BAKN Oed@pacTog - TuAua MewAoyiag. A.lNM.O.
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tectonic deformation. Generally, the stations are located at about the centre of the main
tectonic blocks and are separated by 10 km or less. This spacing is sufficient for detailed
monitoring of local and regional tectonic movements. The Zakynthos network was
remeasured in July 2006 after the seismic activity that occurred offshore to the south of the
island in April 2006.

Ground deformation map (Fig. 1) was created after combination of vertical and
horizontal deformation layers (Table 1). Data Base organization with descriptive information
in specific items is capable of helping the representation of the data (Table 3).

Horizontal deformation (in vector format), from GPS receivers, illustrated as arrows
which indicate the direction of the displacement. The error of horizontal displacement
illustrated as circle at the end of each arrow.

Vertical displacement (in grid format, applied IDW algorithm of ArcGIS) from GPS
receivers, illustrated as a colour scale from blue (small deformation) to red (high
deformation), At figurel, the ground deformation of Zakynthos during 2005-2006 can be
observed. The ground deformation is overlaid on the shaded relief of the island for more
realistic representation. The layer of faulting zones as well as other geological data can be
combined with GPS data to produce synthetic maps and make the results extraction easier.

It is evident that a horizontal extension of the southern part of the island had occurred in
the area around Laganas Bay (Fig. 1), which seems to be “opening”: Its western part
showed generally a westerly motion ranging from 15-20 mm, while its eastern part had
magnitude of 26 mm towards the NNE. The central part of the island appears stable. The
northern part, however, presents an inconsistent pattern with two stations (No 60 and 62)
having directions to the SW, while the most northerly ones, No 61 and 63, have orientations
to the NW and N with magnitudes of 24 mm and 5 mm, respectively.

e ~— v— v P aen e
e

HOSLICOMTAL AND VORTICAL DEFCAMA NN
PERO0 AVGUST 3008 - JuLr 3e

e

~ N
/i Fortazetl Dapiacevert

—_— e

U ——

10w

i —— Le— v - - s

Figure 1. Horizontal and vertical deformation of Zakynthos Island (August 2005 to July 2006).
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The vertical deformation is expressed with uplift mostly in the southern part bounding
the area of Laganas Bay (Fig. 1), with values of 40 mm and 60 mm in the western and
eastern parts, respectively. More than 60 mm occurred at station No 70. The extreme
northern part (No 61 and 63) had subsided by 12-30 mm, while the section to its SE (No 60
and 62) was unchanged.

3.2. Geological and Tectonic Map

Geological and tectonic data were included in the GIS Data Base (Table 1&2). Geological
and tectonic layers as well as maps were produced (Fig. 2). These layers were also used for
synthetic maps and Data Base analysis.
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Figure 2. Geological map of Zakynthos Island. Alpine formation of Ionian zone (limestones, gypsum

and evaporites of Triassic), Paxos Zone (sandstones, mudstones and bluish marls of Miocene,
limestones of Upper Cretaceous to Miocene) covered the island.

3.3. Generation of Digital Elevation Model

ASTER is a high-resolution, multispectral/hyperspectral instrument onboard the TERRA
spacecraft (http:// asterweb.jpl.nasa.gov). It takes data in 14 spectral bands in a variety of
ground resolutions. (visible and near infrared (VNIR) at 15m, shortwave infrared (SWIR) at
30m and thermal infrared (TIR) at 90m.). For our purposes in DEM extraction the band 3 of
the VNIR subsystem of an ASTER image (17/07/2001) will be used (Fig. 3). The band 3
includes two channels: a nadir (straight down) looking scene (3N) and a backward (aft-
viewing along orbit, 27.60 off-nadir) looking scene (3B). These scenes consist of a stereo
pair of images which a DEM can be extracted using specific software.

3.3.1.Data Processing

Georeference of Topographical Maps: At first, two topographical maps of Zakythos
Island (Zakynthos & Volimai sheet, Topographical Map of Greece scale 1:50000 HMGS,
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1976) were scanned and saved in tag image format (tif). The scanned maps were geo-
referenced in the “Hellenic Geodetic Reference System’87” using ArcGIS software (ESRI,
2005). These maps will be used for GCPs selection.

Collection of TPs and GCPs: The DEM was produced using Geomatica OrthoEngine of
PCI software. Tie points (TPs) are used to register the two images together (Fig. 3). A
minimum of 9 points, evenly spaced around the image are required. Ground control points
(GCPs) are used to bind the two images to a coordinate system and provide elevation data.
The GCPs were collected using the geo-referenced topographical maps. Usually 6-8 GCPs are
required for each image. After the GCPs and TPs collection, the two images are correlated
together and the DEM can be extracted. A number of 14 TPs was collected with RMS error
from 0.034 to 0.38 pixels. A number of 12 GCPs was also collected. Three of them were
assigned as CPs (check points) and they were not used during processing. The RMS error
was 0.76 and 0.83 pixels for 3N and 3B image respectively. For a 30m resolution DEM the
maximum acceptable RMS error is 2 pixels, thus the above RMS errors are considerate
satisfactory.

Epipolar Creation and DEM Extraction: After the collection of the TPs and GCPs the
epipolar images (stereo pair) were created. These images were used for the DEM extraction
during processing.

Dem Editing and Geo-coding: Generally the extracted Dem is acceptable, but requires
further editing to correct holes of failed values (usually because of clouds and their
shadows), that were created after automatic DEM extraction. Areas with failed values and
the shoreline were corrected appropriately. Finally a DEM of 30m resolution was produced
(Fig. 4) This DEM was evaluated using topographical maps and GPS measurements.

100085007 +°F
i

G0 0801 2
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g v o —c. aon Fren P adea

Figure 3. The 3B band of ASTER image of Figure 4. Shaded relief of Zakynthos Island (azimuth

Zakynthos Island that was used for DEM 45%, altidute 45°) based on 30m resolution DEM
extraction together with 3N band. The extracted from ASTER images. Faults are overlaid to
GCPs, TPs and CPs are overlaid to the the shaded relief.

image.

3.4. Terrain Analysis Maps

Terrain analysis of a region is the base feature for each geo-environmental study
(management of geo-environmental problems-natural hazards, large public constructions,
waste-disposal areas, land use, studies regarding geodynamics, hydrogeology, geophysics
etc.). At the present study, the specific software “PROANA” (Vassilopoulou, 1999;
Vassilopoulou, 2001) was used and the following maps were created based on the above DEM.
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Shaded Relief: These models are useful for our work. Draping thematic maps
(geological, tectonic, ground deformation etc.) over the DEM, were produced more realistic
images (Fig. 1, 4). These images were important for field work (DGPS measurements
identification), as well as in the laboratory relating to other data.

Map of Morphological Slopes: It represents the slopes of the terrain classified in
regions, together with the aspect of the slopes (Fig. 5). This map was compiled of slope and
aspect layers after further processing. The slopes at the region of Zakynthos Island were
classified in categories: 0-5%, 5-15%, 15-30%, 30-45%, 45-60%, slopes >60%. The
angles of aspect were categorized by 450 and were transformed in to ArcGIS format.

Range Map: The study area was divided in categories of 30 meters elevation zones.
These zones were contained in the range-polygon layer. The range-layer is useful for
morphological discontinuities creation.

Map of Planation Surfaces: The planation surfaces are regions of the terrain where
their slope take values from 0-15%. At the present study, the planation surfaces are
classified in: 0-1%, 1-5%, 5-10%, 10-15%. Various parameters must be calculated and
analyzed. The final layer of the planation surfaces is a compilation of the thematic layers of
range, geology, and aspect. The planation surfaces are classified as depositional and
erosional function of their slope direction and categorized with respect to their slope.

Map of Morphological Discontinuities of Slopes: It represents the differences in
slope more than 10%. The morphological discontinuities are boundaries of polygons with
specific characteristics in the layer of the slopes. This layer is a compilation of thematic
layers of aspect, slope and range. Further processing conduct to the final thematic layer of
the morphological discontinuities.

Fauk
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Figure 5. Morphological slopes of the NW part of Zakynthos Island. The slopes are represented in a
color scale from light yellow (small slopes) to dark brown (high slopes). The aspect of slopes is
illustrated as arrows. The layer of faults is overlaid to the morphological slopes.
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4. Conclusion

A large amount of different type of data was processed, a GIS Data Base was organised
and the following aspects were accomplished:

A 30m resolution Digital Elevation Model from ASTER images was created.

Various thematic and synthetic layers and maps related to the geology, tectonics,
topography (DEM), geomorphology (slope and aspect maps, maps of morphological
discontinuities, planation surfaces etc.), seismology and ground deformation using
differential GPS measurements were produced in a common projection system.

The Data Base management and analysis solved particular problems related to the
study.

The GIS Data Base can be constantly updated, and a decision making system can be
created in the future for regional planning, management of geo-environmental problems
and natural hazards, large public constructions, waste-disposal areas, land use, studies
regarding geodynamics, geophysics etc.
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XAPTOIPA®HZH TQN KATOAIZOHZEQN NOY MPOKAHOHKAN =2TO
ZEIZMO TOY MNAKIZTAN (2004) ME XPHZH AOPY®OPIKQN EIKONQN
ASTER KAI IKONOS

Mewpyakag A., KatogAng =.
Xapokoneio MavenioTnuio, Tunua Mewypapiag

NepiAnyn

STOXOC TNG €pyaciag €ival o evTOnIOPOC TWV KATOAIOBNOEwY Nou NpokARBnkav ano To
ocIopo aTo MakioTav Tov OkTwRpIo Tou 2004 KAl TwV EMNINTOOEWY OTOUG OIKIOMOUG Kal OTO
nepiBaAlov. MNa To okond autd, xpnolponoinénkav noAugacuaTtika dedopéva ASTER kal
Pansharpened eikovec IKONOS npiv Kal HETA TO OEIOUIKO YEYOVOG. ‘Ogov apopd Ta dedopéva
ASTER, €@apHOOTNKE N TEXVIKN TNG avaiuong KUPIWV OUVIOTWOWYV XPNOIKMOMNoIOVTAG To
oUVOAO TWV €IKOVWV NPIV KAl META TO O€IONO. AnNd TO OUVOAO TWV EIKOVWV CUVICTWOWV MOU
dnuioupyndnkav, eMAEXBNKe N NAEov KATAAANAN yia epunveia e oKono TNV avayvwpion Twv
nepIoOXWV HE KaToAioBnon. =Tnv nepinTwon Twv €ikovwv IKONOS, &yive epunveia Pe okono
TNV KATaypagn Twv €niNTWOEWV O OIKIOMOUG, 0d1kO JikTuo, udpoypa@iko JikTuo KAM. To
anoTéAeopa TnG enefepyaciac Twv OOPUPOPIKWV EIKOVWV EDEIEE OTI APKETEC MEYAAEG
KATOAIOBNOoEIG ouvéBnoav KaTd WAKOG TOU PRYHATOG MOU MPOKAAESE TO OEIoUO. OpIouévol
oIKIOHOI KaAUQTNKav TeAEiwG and UAIKO TwV KAToAIoBRnoswyv. Eniong, onuavTikéG YETABOAEG
EVTONIOTNKAV KAl OTN HOPPOAOYia TNG NEPIOXNG KAl OTO UdPOYpaPIKO.

MAPPING OF LANDSLIDES TRIGGERED BY THE EARTHQUAKE IN PAKISTAN
(2004) USING ASTER AND IKONOS SATELLITE IMAGES

Georgakas D., Katselis S.
Harokopio University, Department of Geography

Abstract

The main goal of this project is to locate and map the landslides triggered by the
earthquake in Pakistan in October 2004 and to determine the effects on nearby settlements
and the environment. For that purpose, multispectral data taken from ASTER and
Pansharpened images taken from IKONOS were used. Regarding the data taken from
ASTER, we used the technique of Principal Components Analysis on the images before and
after the earthquake and from all the derived images the most appropriate one was selected
for interpretation. For the IKONOS images, there was interpretation in order to examine the
damage on the settlements, the road network, hydrographic network, etc. The result of the
processing of the satellite images showed many big landslides along the fault that caused
the earthquake. Some settlements were completely covered by landslide material. Also,
significant changes were detected in the morphology of the area and in the hydrographic
network.

NAEEEIG KAEIBIA: kKaToAioBNON, BOPUPOPIKEG EIKOVEG, XapTOypaPnon, GEIGUOC.

Key Words: landslide, satellite images, mapping, earthquake.

1. Eicaywyn

2TIc 5 OkTwPRpiou 2005, évag 1I0XupOTATOG OEIOHOG ENANEE To BOpPEIO TUNKA Tou MakigTav
ME enikevTpo TNV neploxn Tou Kaopip. O pyeyeboug 7.6 BabBuwv TnG kAipjakag PixTep ogioudg,
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I00NEOWOE YEITOVIKEG OTO EMIKEVTPO MOAEIG, OKOTWVOVTAG KAl aPAvovTag AoTeyoug XIAIAdEG
avBpwnoug. To osiogd akoAolBnoav JekAdeC 10XUPOI METACEIONOI, MOU Ol MEPICOOTEPOI
KUupaivovTav og péyebog ndvw anod 5.0. Méxpl Tig 8 NoguBpiou 2005, 0 apiBPOG TWV VEKPOV
oUpQwva ME TNV KUBEpvnon Tou [MakioTav, avepxortav otouc 73.276 avBpwnouc. To
FewAoyiko IvoTitouTo Twv H.M.A., kaBbdpioe To peyebog Tou ogiIoPoU gToug 7.6 Babuoug Tng
KAipgakag Pixtep. To enikevTpo Tou osiopoU ATav nepinou 19 xIAIOPETpa BopeioavaToAika Tng
noAng MoutlapapaundTt kal nepinou 100 XIAIOpeTpa Bopeia - PBopesioavatoAikd and Tnv
npwTtelouca TG Xwpag, IoAapapnavr. To unokevTpo Tou oeiopoU BpiokoTav ot Badog 26
XINOMETPWV KATW and To €dagog. ZUPPwva Pe TNV MeTewpoloyikn Ynnpeoia Tng Ianwviag, o
ggIoPOC NTav heyEBoug 7.8 Babuwv.

SUVOAIKA, 147 peTacsiopoi XTUNNoav TNV nepIoxn TNV NpwTn HEPA PETA ToVv KUPIO OEIOUO,
€vag ek TWV onoiwv €ixe peyedog 6,2 Badbuwv. =TI 19 OkTwPpiou 2005, dUo eBdONAdEG PETA
Tov KUpPIO O€IoNO, €yIve AI0ONTOG £vaG APKETA 10XUPOG WETAOEIOUOG HEYEBoUG 5.8 Babuwv.
Méxpl TiIg 27 OkTwRpiou 2005, cixav oupPei nepiogodTepol and 978 WeTACEIONOI e PEYEBOG
4.0 BaBuwv Kal Navw.

2. ZUVENEIEG TOU OEICHOU

Mivakac 1. AvBpwnivec anwAegiec oTo geiouo Tou Makiorav (10/2004)
MNeploxn Nekpoi TpaupaTieg AoTeyol

Kaopip, Nakiotav 73.276 100.000 3.000.000

O1 nepioodTepol and Toug nAnyévreg, Jouoav O OPEIVEG MNEPIOXEG, OMou NAEovV N
npooBacn o€ AuTEG €ixe anokonei AOyw Tou OTI 0AOKANPO To 0dIKO JIKTUO €iXe PNAOKApPIOTEI
ano kKaToAIoBNOEIG MoU NPOKANBNKAv anod To OEIoUO.

KaTtaoTpoEg

> Anoypa®n nou npayuaronoindnke anod To MavenioThpio MnyxavoAoyiag Tou Makiotdv otnv
noAn MoutlapapaundTt aAAa kal oTnv gupuUTEPN NEPIOXN AUTNG, £D€IEE OTI nepinou To 60 %
TWV KTIPIWV OTIG AOTIKEG NEPIOXEC NTAV KATAOKEUACUEVA €EOAOKANPOU anod TOIMEVTO XWPIG
Kanola €0wTePIKA evioxuon. H nmAciowneia Twv avlpwnivwv anwAei®v nponABs and tnv
KATAPPEUCN AUTWV TWV KTIPIWV.

> Ta nakioTavika péoa Padikng evnUEPWONG, avEPEPAV EKTETANEVEG KATAGTPOPEG OTNV NOAN
MnaAakoT, oTo XapnidnouAdy kal oto PaBakaAorT.

> O 0eIouOG NpokAAeoe kaToAIoBAOeIg, Nou odrynoe oTo va Ba@Touv oAdkAnpa Xwpld Kai
OpOOI OE APKETEC NEPIOXEC OTO Bopelo Kaauip.

> ZUVOAIKA, EKTIMAONKE OTI €ekaTOvTAdeC XIAIAOEC KTipla KaATEppeuocav n unéoTnoav
avenavopBwTeg InUIEG.

> ZnMIEG O€ KTipIa KAl APKETEG avOpWNIVEG ANWAEIEG avapeEpBnkav kal ato MouvTlaun kai aTo
MnaAoyioTav.

3. Asdopéva Kal eneSepyaaia

Xpnoiponoinenkav dopugoplkeg eikoveg ASTER kal IKONOS o1 onoieg kal enegepydaTnkav
HE TN Xpnon Tou AoyiopikoU ERDAS v 8.4.

H Texvikh nou Xpnoihonoinénke yia va evTonioToUV ol KAaToAIoBAOoeIC, €ival n avaAuon
KUPIWV OUVIOTWOWV.

3.1 Ene&epyaoia sikdOvwyv ASTER

MNa va yivel n avaAuon TV KUpiwv CUVIOTWOWY, apxika ol dUo apxIkEG eikoveg ASTER,
XwpioTnkav g€ 3 gaopaTtika kavaiia n Kabe pia, €701 WOTE va €XOUNE TPEIG €IKOVEC yia KABe
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XPOVIKN MNePiodo, NpIV KAl PETA TO OEIONO. TN OUVEXEID, Ol €€l AUTEG €IKOVEG evwbnkav Oc
€va eninedo pe £€E1 QaopaTika kavdaAld, TO OMoio Kal Xpnoigonoindnke yia Thv avaiuon
KUPIWV OUuVIOTWOWV, ONou Kal NRpape €€ EIKOVEG CUVIOTWOEG. MNapaTnp®vTag Twv NApakaTw
nivaka, BAENOUKPE OTI N €IKOVA MOU MEPIEXEI TNV MANPOQPOPIa Nou Jag sival Xpnoiun, €ivai n
€IkOva ouvioTwoa Tpia, nap’ 6Ao nou nepiexel HOVo To 5.34 % TnG oUVOAIKNG NANpo®opiag.

Eikova 1. Aopu@opikn gikova ASTER TnG nepioxnc LUEAETNG oTo BOpeIo POPEIO avaTOAIKO
TUNUa Tou [lakioTav XwpIKNG OIakpITIKNG 1KkavoTnTas 15 perpwv (Mdptioc 2000)(Mnyn:
http://veimages.gsfc.nasa.gov/20357/npakistan_AST_2005300_15m.jpg).

LT 75

Eikova 1. Aopuopikn eikova ASTER Tng nepioxng HEAETNG oo Bopeio Bopeio avaToAiko
TUNUa Tou MakioTdv XwpIkng dIakpITIKAG IkavoTnTag 15 uétpwv (OkTwPBprog 2005)(Mnyn:
http://veimages.gsfc.nasa.gov/20357/npakistan AST 2005300 15m.jpg).
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Mivakac 2. livakag i310Tiwv

PC1 PC2 PC3 PC4 PCS5 PC6

AST1PRE 0.4896 - 0.5224 0.3453 - 0.5995 0.0890 0.0247
AST2PRE 0.3869 0.2665 0.3707 0.2353 - 0.5623 0.5197
AST3PRE 0.3941 0.3689 0.4508 0.3065 0.4426 - 0.4641
AST1POST 0.4189 - 0.5582 - 0.3681 0.6100 - 0.0255 - 0.0669
AST2POST 0.3674 0.3065 -0.4219 - 0.3033 - 0.4841 - 0.5162
AST3POST 0.3803 0.3380 - 0.4758 -0.1642 0.4948 0.4927
% 86.14 7.26 5.34 0.73 0.38 0.11
eigenvalue 3235.12 273.02 200.88 27.77 14.30 4.44

Eikova 3. Eikova ouvioTwoa 3
(o1 kaToAio6noeig aneikovifovTal UE Laupo xpwua).

4. AvaAuon TOV ENEEEPYATHEVMWV OTOIXEIWV

H nepioxr autr, BpioKeTal nepinou TpIAvTa XINIOPETPA VOTIOAVATOAIKA ano TO €MIKEVTPO TOU
ogiopoU, avaueoa aTo MouTtla@apapndT kal ato OUpl, oTnv opocelpd Mip MouvTlaA Tou Kaopip.

H peydAn katoAiobnon eival opathy oTo KEVTPO TnNG Napandvw e€ikovag. Eivar To
MEYaAUTEPO KATOAIOONTIKO @aAIVOPEVO MOU evTonioTnKE oOTnv €upUTEPn MEPIOXN Mou
ENNPEACTNKE and To OEIOUO, KABWC £XEl KATAPPEUOEl Wia nepioxn nepinou 2km x 1.5km. pe
TO GUVOAIKO OYKO TwV Bpaxwv va unoAoyiletal ota 200 ekatoupUpla m3. H katoAiobnon
auTn, MNAOkape TN por dUO0 HIKPWV MOTAP®Y MOU TEAIKA OTOUC EMOMEVOUG PAVEC KaTEAnEav
EVWMEVOI Kal dnuioUpynoav MIKPEG AiJveg oTa Opla Tou QUOIKOU (PAyHdTog Mnou
dnuIoupynRenke ano TIG KATOAIOBNOEIG.

>To onueio auTo, nou PBpiokeTal oxedOV ENAVW OTO OPIO TwV dUO TEKTOVIKWV MAAK®V TNG
Ivdiag kal Tng Eupaciag kal noAU kovTd oTnv noAn MouTtlapapaundT, Ta anoTopa Bouva Tng
NEPIOXNG OXEOOV KATEPPEUTAV OAOKANPWTIKA. STO KEVTPIKO TUNHA TNG €iIkovag 10, To dUTIKO
TURAHa Tou BouvoU EXEl anokonei eVvTEAWG.

>xedOv 0t oAOKAnpn Tnv nAnyeioa nepioxr, evronilovral onacigata oto €3a®og Katda
UNKOG TWV Mpavev yid apkeTeg ekaTovtadeg péTpa. O1 kaToAioBroeig anopovwoav nodn
dUokoAa NpooBdaciya Xwpid kal NOAEIG oTo nakioTavikd Kaopip, Kabw¢ TepAoTia KOWMATIA
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Bpaxwv KaAuwav Toug dpOHOoUG.

To Moutla@apaunar, ival n hHeyaAUTepn MOAN OTNV MEPIOXN MOU €MNPEACTNKE aAnd TO
ocIopO. MoAAG KTipla KATEPPEUOAV, KUPIWG eKeiva nou BpiokovTav o€ PeyaAUTEPO UYOUETPO
Kal, MOAAEC KATOAIGBNOEIC CUVERBNOAV KOVTA OToV noTauo Niloup.

Eikova 4. KatoAioBnon oro Eikova 5. KatoA100noeic oTo KEVTPIKO
VOTIO avaToAIKO TUNUa Tng TUNMA TNG NEPIOXNG LEAETNG
rEPIOXNG LEAETNG

. Eppnveia dopu@opikmv eikovwv IKONOS

To enikevTpo Tou OEIOUOU, BPIOKOTAV NMOAU KOVTA OTnv NoAn MouTlapapaundT Kal, oTnv
€upUTEPN NEPIOXN, EVTONIOTNKAV TA MIO EKTETAPEVA KATOAIOONTIKA (aivoueva.

O pJey€Boug 7.6 BaBuwv TnG KAigakag PixTep 0eioudG, NpokAAeoe Tnv HeyaAUTepn
KaTaoTpo®r and TIG KATOAIOBACEIG oTnv nepioxn yUpw and To MoutlagapapndT, nepinou
déka XIAMOHUETPa and To €NiKeVTPO Tou CeIoPoU. H napakdTtw €ikova, sival and 1o dopuPopikd
oloTtnua IKONOS oTig 9 OkTwBpiou 2005, WOAIG 4 NUEPEG WETA TO OEIOMO. STO KEVTPO TNG
€lkovag, gaiveral kabapda OTI n dUTIKN NAEUPA Tou Bouvou €xel KaTappeUTel OAOKANPWTIKA,
KATI MOU €iXE WG ANOTEAECHA TEPACTIEG NOCOTNTEG BPAXwWV Kal AAoNNG va KaTaAngouv oTov
notapd Neiloup. O NOTAMPOC WETA TO OEIONO, ATAV OXEOOV AYVWPIOTOG KABWG N OUYKEKPIKEVN
kaToAioBnon nTav povo pia, av Kai n JeyaAuTepn, and TiIg NOAAEG Mou GuVERNOAV KATA PAKOG
TOU MoTapou. STo KEVTPO TNG €ikdvac, dinAa and Tn Peyain kaToAiobnon, BpiokeTal To Xwpio
Mdakyxp!, To onoio kal iIgonedwbnke and Tnv katoAiobnon.

Eikova 6. H euputepn nepioxn Bopeia Tou Moutdapapaundt (Aopugopikn gikova IKONOS
avdAuoncluetpou)(lnyn:http://earthobservatory.nasa.gov/Newsroom/
NewImages/Images/neelum_iko_2005282.jpg).
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Eikova 7. Aopuqoop/n' eikéva IKONOS avaiuong 1 uetTpou. H nepioxn Bopeia Tou
MouTtdapapaundTt, o1o xwpio Makxpi. OkTwBpIog 2005)(Mnyn:
http://earthobservatory.nasa.gov/Newsroom/NewImages/Images/neelum_iko_2005282.jpg).

Ta kaBapd vepd Tou noTapoU Neilouy €xouv yivel ka@e Aoyw Tng Adonng kai Tou
XWHATOG ano TIG KAaToAloBnoeslc. H kaTtoAioBnon auTr, MNAOKAPE TNV KAVOVIKR por Tou
notapoU Kal €iXe wG anoTEAECUA 0 NoTapog NeiAoup va XAoel To XapakTnpIoTIKO oxnua U kal
va akoAouBnoel pia nio odaAn nopeia npog Ta voTid. H kataoTpo®n, dev oTaudTnos oTa o6pia
TOU noTapou, kKabwg OAol ol YUpw dpouol anokAgioTnkav ano Tnv katoAiodnon.
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XPHZH AOPY®OPIKQN ZTOIXEIQN I'lA TON EAENX0O THZ AZTIKHZ
EMNEKTAZHZ ZTHN NEPIOXH THZ HURGHADA, 2THN AIT'YNTO

Kamh S.1, Kilias A.2, Christaras B.%2, Ashmawy M.}

Navemorriuio Tavra, SxoAn OsTikdv Emornuwv, Tunua MewAoyiac, 31527 Tavra, Alyuntog
2ApioToTéA€io MavenioTriuio Osooalovikng, Tunua MewAoyiag 54124 Gsooalovikn, EAAGSa

Abstract

The tourist activities in Egypt are, in some cases, associated with unplanned and
uncontrolled expanding in urban areas. Such expanding has added around 12000 km2 as a
new urban area during the last twenty years in Egypt. Hurghada is one of these tourist
areas at the Red Sea coast of Egypt. Data of Landsat 5 TM of 1987, Landsat 7 ETM+ of 2000
and ASTER of 2005 were used to examine the scope and speed of urban expansion over 18
years before and after tourist development of Hurghada. In this context, five change
detection techniques (qualitative and quantitative) were tested to detect areas of change.
Three land use/land cover maps with 10 classes are produced. The results showed that
urban area expanded from 7.93 km2 in 1987 to 28.65 km2 in 2000 with an average rate of
1.6 km2/year, and to 39.60 km2 in 2005 with an average rate of 2.2 km2/year. The study
also, subjected to detect changes in the position and nature of coastline as a result of land
filling which threatens the coral reefs and biodiversity in shallow shore water. The landfill
areas formed from 1987 to 2000 are 3.2 km2 with an average rate of 0.25 km2/year and
from 2000 to 2005 are 1.3 km2 with an average rate of 0.3 km2/year.

USING SATELLITE IMAGERY FOR MONITORING URBAN EXPANSION OF
HURGHADA AREA, RED SEA COAST, EGYPT

Kamh S.%, Kilias A.2, Christaras B.?, Ashmawy M.?
1Tanta University, Faculty of Science, Geology Department, 31527 Tanta, Egypt
2Aristotle University of Thessaloniki, School of Geology, 54124 Thessaloniki, Greece

NepiAnyn

Ol TOUPIOTIKEG dpacTnpIdTNTEG oTnv Aiyunto ouvodelovTdl ouvhbwg ano Mia [n
oxXedlAoMEVN Kal QVEEEAEYKTN €MEKTACN OTIC ACTIKEG NEPIOXEG. AUTH N €NEKTAON EXEI
npooBéoel nepinou 12000 TeT. XAM. WG MIA VEA AOTIKA neploxn Katd Tn OIdpkeld TwvV
TeAeuTaiwv €ikool €Twv otnv Aiyunto. H Hurghada eival pia and auTéG TIG TOUPIOTIKEG
NEPIOYXEG OTIG akTeEG TNG EpuBpdg ©®dAacoag otnv AiyunTto. ZToixeia and Toug dopupoOpoug
Landsat 5 TM Tou 1987, Landsat 7 ETM+ Tou 2000 kal ASTER Tou 2005 xpnaigonoineénkav
yia va €€etacouv To Nedio Kal TNV TaxUTNTa TNG ACTIKNG ENEKTAONG YiA NEPICTOTEPO and 18
£€TN NPIV KAl JETA TNV TOUPIOTIKN avanTuén Tng Hurghada. € auto To nAaiclo, NEVTE TEXVIKEG
avixveuong aAAayng €§eTA0TNKAV yIia va avixveUOoOUV TOUG TOMEIG TNG aAAAynG. TPEIG XAPTEG
Tou land use/land cover pe 10 kaTnyopieg katackeuaoBnkav. Ta anoTeAéopara €dei€av OTI n
aoTIKN NeploxXn €nekTAONKe anod 7,93 TeT. XAW. TOo 1987 o€ 28,65 TeT. XAW. TO 2000 pe PECO
0p0 1,6 TeT. XAM./ETOC Kal o€ 39,60 TET. XAW. TO 2005 pe PECO OpO 2,2 TET. XAM./ETOG. H
MEAETN €niong, €XEl AVTIKEIMEVO va avixvelael TIG aAAayEG Tng B€ong kal Tng eUONG TNG AKTNG
WG anoTEAECHA €MEKTAONG TNG ENPAG nou dnelAel Toug KopaAAIloyeveic u@AaAoug kal Tn
BionolkINOTNTG oTa pnxd Udata Twv akTwv. Ol NepIoXEC enékTaong TnG &npdg nou
diapoppwOnkav anod To 1987 wg 1o 2000 cival 3,2 TeT. XAW. HE HETO 0po 0,25 TET. XAM./ETOG
kal anod 1o 2000 w¢ To 2005 €ival 1,3 TET. XAM. ME YECO 0po 0,3 TET. XAM./ETOG.
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AEEEIG KAE1B1G: avixveuon aAlayng, Hurghada, aoTikr enéktaon.

Key words: change detection, Hurghada, urban expansion.

1. Introduction

The study area is situated at the Eastern Desert of Egypt and at about 550 km from
Cairo (Figure 1). It stretches for about 60 km along the western shoreline of the Red Sea
between El-Gouna resort to the north and Sahl Hashish area to the south . It encompasses
an area of about 750 km2 and is bounded by latitudes 27° 03-27° 25 N and longitudes 33°
35-33° 55 E. Geologically, the study area comprises Precambrian basement rocks including
metagabbros, Older Granites, Dokhan Volcanics, Hammamat sediments, Younger Granites
and post-granite dykes as well as Cenozoic Tertiary and Quaternary deposits (EGSMA,
2005). The study area is considered now as a major tourism destination for international
and local visitors as it hosts three tourist centers, EI-Gouna, Hurghada and Sahl Hashish.
Hurghada acts as a town and a tourist center and is characterized by special geographic,
geologic and geomorphologic features and attracted the investors to construct various
economic development activities. Indeed, theses activities transformed Hurghada rapidly
from primitive fishing village in 1920s to the first destination resort on the Egyptian Red Sea
coast. As well as EI-Gouna resort was constructed at the middle of 1990s at 20 km north of
Hurghada over the old Graeco-Roman port called Myos Hormos.

No doubt, the increasing and booming of the coastal tourism in the study area are
expected to lead to increase in urbanization. This reason initiates the objective of this work
to detect and evaluate the urban expansion of Hurghada area, using multi-spectral, multi-
temporal satellite data. In addition, discuss the pattern and the forces driving it.

Although land use and land cover changes can be monitored by traditional inventories
and survey, satellite remote sensing provides greater amounts of information on the
geographic distribution of land use and changes, along with advantages of the cost and time
savings for regional size areas (Yuan et al.,, 2005). The timely and spatially explicit
characteristics of remotely sensed data not only provide a means for exploring and testing
hypotheses and models about urban areas, but also for constructing new theories that can
help in the formation of policy in anticipation of the problems that accompany urbanization
processes (Rashed et al., 2005).

Relevant growth processes in urban and suburban areas can be detected and analyzed
by application of change detection techniques (Jirgens, 2001). Some researchers refer to
change detection as monitoring process and defined monitoring as the regular examination
and recording of a time-variant process of phenomena, such as land use changes (Shair and
Nasr, 1999).

2. Change detection techniques

Numerous methods for change detection were discussed by several researchers for many
years. Consequently, different approaches have been developed. Lu et al. (2004) reviewed
previous studies about change detection techniques and summarized these techniques into
two main types: 1) those detecting binary change/no-change information, and 2) those
detecting detailed "from-to" change.

Moufaddal (2005) divided change detection techniques into two major groups: 1)
qualitative techniques, which outline only area of changes, without giving any figures or
estimates on the type and volume of change (e.g. image differencing, image ratioing, image
overlay and PCA), and 2) quantitative techniques, which provide estimates on type, volume
and rate of change such as post-classification comparison and direct multidate classification.

*Corresponding author (e-mail: skamh2002@yahoo.com)
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3. Data used

To start a remote sensing approach to determine urban growth, one need at least two
images of different dates. One should be a very up-to-date image, showing the most recent
situation, and one should be an older image showing a reference situation from which
growth determined (Jirgens, 2001).

In the present study, Landsat Thematic Mapper (Landsat 5 TM), which acquired on 14
August 1987, Landsat Enhanced Thematic Mapper Plus (Landsat 7 ETM+), which acquired on
10 September 2000 and Advanced Spaceborne Thermal Emission and Reflection Radiometer
(ASTER), which acquired on 27 November 2005, were selected as the basis for image
analysis and land cover classification. The three images data cover a time period of 18
years, TM-1987 used as reference situation and ASTER-2005 used as up-to-date situation of
Hurghada area. In addition to the remote sensing datasets, several data sources were
utilized. These data sources include aerial photographs, topographic maps, administrative
maps, tourist maps, land use maps and demographic data. These raster datasets were
basically used as reference materials for determining the locations and densities for training
and ground truth points.

4. Pre-classification processing

Of the various requirements of pre-processing for change detection, multi-temporal
image registration and radiometric and atmospheric corrections are the most important (Lu
et al., 2004). The major task of pre-processing of images is geometric registration (Ji et al.,
2001), that is a critical pre-request for change detection (Moufaddal, 2005).

In the present study landsat 7 ETM+ was co-registered to the base topographic maps
with scale 1:50,000 (i.e. image to map registration) using the Universal Transverse Mercator
Projection (UTM) Zone 36 North with a world Geodetic System (WGS) 84 datum. Image to
map registration was done using 25 ground control points (GCPs) at a root mean square
(RMS) error of less than 0.7 pixels. Landsat 5 TM and ASTER images were co-registered to
the corrected landsat 7 ETM+ at RMS errors of — 0.3 pixels and < 0.4 pixels, respectively.
No clouds or haze are visible over the study area in any of images. Three subset scenes of
1111 by 1388 pixels covering the study area were extracted from the full scenes.

5. Data processing and identification of changes

In the present study, some selected approaches were applied to detect and monitoring
Hurghada urban expansion. For qualitative techniques (Moufaddal, 2005), the image
differencing, image ratioing, image overlay and multidate principal component analysis
(PCA) were used, whereas for quantitative techniques, the post-classification comparison
was selected.

5.1 Image differencing

Image differencing is the most widely used change detection technique (Moufaddal,
2005). The process simply subtracts one digital image, pixel by pixel from another, to
generate a third image composed of the numerical differences between pairs of pixels
(Sunar, 1998; Dewidar, 2002; Moufaddal, 2005). The difference in the areas of no change
will be very small, and areas of change will reveal larger positive or negative values
(Lillesand and Kiefer, 2000).

In the present study, image differencing routine was carried out using ENVI software to
extract difference map representing the differences between the initial state and final state
images. Many tests were carried out on the different bands of the three images (TM, ETM+
and ASTER) and these tests showed that difference maps of band 7 of 1987 and 2000 and
band 3N of 2005 displayed the urban growth and shoreline shifts.

28 WYneoiakn BiBAI0BAkN ©edppacTog - Tunua Mewloyiag. A.M.0.



£ \\H\““x.xxxxxxxkxkk\\\\M\WW\\\\\\\\\\\\\\\w

8° MaveAARvio Femypa@ikd ZuveEdpio r.Z.n. TnAsniokonnon Xaproypagia

5.2 Image ratioing

Image ratioing is a powerful technique for extracting spectral information from multi-
spectral imagery (Dewidar and Frihy, 2003). When one spectral band divided by another, an
image with relative intensities will produce (ENVI, 2004). Ratios for areas of no change tend
toward one and areas of change will have higher or lower ratio values (Lillesand and Kiefer,
2000; Shair and Nasr, 1999).

In the present study, ratios of band 4 of 1987 and 2000 and band 2 of 2005 gave the
best results and highlight the changes in urban growth, vegetation and seagrass.

5.3 Image overlay

Image overlay is the simplest way to produce a change map from comparison of a single
band of data from two dates (Sunar, 1988). Moufaddal (2005) added that is straightforward
way of comparing historical data and provides a qualitative changes between two dates. Lu
et al. (2004) concluded that image overlay can be implemented by inserting one band from
date 1 as red, the same band from date 2 as green and the same band from date 3 as blue,
if available.

In this study, the change images were produced by inserting the older band in green
display and the younger one, is to overlay it, in red display according to Howarth and
Boasson (1983). Overlay trials of band 5 and band 7 of 1987 and 2000 and band 3N of 2005
highlight the urban growth and shoreline development.

5.4 Multidate principal component analysis (PCA)

Principal component analysis (also referred to as PCA) has proven to be significant value
in the analysis of remotely sensed digital data (Jensen, 1986). The transformation of the
raw remote sensor data using PCA can result in principal component images that are often
more interpretable than the original data (Byrne et al.,, 1980). PCA may be used to
compress the information content of a number of bands of imagery (e.g. seven thematic
mapper bands) into just two or three transformed principal component images (Jensen,
1986).

In the present study, the three datasets were subjected to PCA to create a number of
principal components (PCs). Visual inspection of the PCA color composites, which produced
from these components, indicated that the composite containing the first three PCs were the
most informative and produced more colorful color composite images than spectral color
composites. Each composite was composed from the first three PCs of the file contains
temporal change between two dates and highlight clearly the volume of urbanization in the
study area.

5.5 Post-classification comparison

Remotely sensed datasets provide useful thematic information. Extracting this thematic
information from the dataset is accomplished through image classification. Its overall
objective is to automatically categorize all pixels in the multi-spectral dataset into land cover
classes. Computer-based interpretation of this dataset is referred to as quantitative analysis
because of its ability to identify pixels upon their numerical properties and owing to its
ability for counting pixels for area estimated (Richards, 1999). Computer-assisted
classification of remote sensing data can be partitioned into two general approaches:
supervised and unsupervised. Supervised one will be discussed here.

Lillesand and Kiefer (2000) summarized that the typical supervised classification has
three basic steps: 1) training stage, 2) classification stage, and 3) output stage.
Importantly, training data must be representative, homogenous and complete for land cover
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classes that will be mapped in the output map.

In the present study depending on the prior knowledge of the study area, which
gathered through a combination of reference data and ground data collected during
fieldwork, ten pre-defined cover classes were designed as basement rocks, Miocene rocks,
sabkha deposits, alluvial deposits, wadi (dry valley) deposits, green land (mangroves,
farmlands and golf courses), urban (built-up, tourist activities, roads, airport runways), reef
flat, coral reef and sea water.

The three images of 1987, 2000 and 2005 were subjected to the maximum likelihood
classifier independently using the training classes of each date. The early attempts of the
classification process of each image showed that a considerable confusion occurs between
some spectrally similar classes, e.g. confusions between urban area and other classes.
Therefore, it was hypothesized that subdividing each multidate dataset into two sections
(land and water) by masking and then performing a maximum likelihood classifier on each
section independently would resolve a major part of confusion and would improve accuracy
of change maps.

After that, supervised classification using maximum likelihood classifier was performed
independently on both sections (land and water) of the three datasets of 1987, 2000 and
2005. Six different land use/land cover maps of the three land sections and three water
sections were created, indeed with satisfactory accuracy. The classified images of land and
water sections were collected using GIS analysis function to produce the land use/land cover
maps of the 1987 date, the 2000 date and the 2005 date.

6. Post-classification processing

Once classification process was completed, a post-classification filtering using majority
function 3x3 pixel size, was performed to reduce the noise in the classified images. After
that, the classified maps were carefully scrutinized to detect the obvious misclassification by
comparing results with the source images, through a careful, section by section examination
of satellite imageries. On-screen editing of regions of pixels obviously misclassified was
performed. The post-classification manual editing stage requires labor-intensive work and
most time-consuming.

Once post-processing manual editing stage was completed, accurate land use/land cover
maps of the 1987 (Figure 1), of the 2000 (Figure 2) and of the 2005 (Figure 3) were
obtained. In addition, urban areas and green land were extracted from each classified image
and overlaid onto false color composite of 1987 to show the urban growth through 18-year
period (Figure 4). The overall accuracies for the classification maps of 1987, 2000 and 2005
images were 94.89%, 95.96% and 91.29% respectively. Also, kappa coefficients for 1987,
2000 and 2005 were 0.92, 0.93 and 0.86, respectively. Finally, a comparison between the
three classification maps was carried out on a pixel-by-pixel basis.

7. Hurghada urban growth and factors driving it

The outcomes of this study comprised two components: thematic maps and the
statistical data. The thematic maps include 1) land use/land cover maps of the three dates
and 2) change detection map. The results of the three classification maps are summarized in
table (1) and the areas of all classes are represented in figure (5). From table (1) it could be
concluded that the urban area of Hurghada area expanded from 7.93 km2 (in 1987) to
28.65 km2 (in 2000) with an average rate of 1.6 km2/year and to 39.6 km2 (in 2005) with
an average rate of 2.2 km2/year. The overall rate of the entire period (1987-2005) was 1.75
km2/year. The green land expanded from 0.38 km2 (in 1987) to 3.63 (in 2000) with an
average rate of 0.25 km2/year and to 4.3 km2 (in 2005) with an average rate of 0.14
km2/year. The changes during the time periods 1987-2000, 2000-2005 and 1987-2005 are
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represented in figure (6). Figure (6) demonstrates the greatest changes occurred in urban
and green land classes and indicates the interference of the human in environment.

One of the principal aims of this study is to shed light on the forces that are affecting on
the urban expansion. Ji et al. (2001) and Xiao et al. (2006) stated that urban expansion is
governed by geographical and socio-economical factors, such as population growth, policy
and economic development. The relationship between population growth and growth in
urban area was examined. Table (2) shows the relative change and annual urban growth
rate during the 18-year period from 1987 to 2005. The annual urban growth rate (AGR) was
calculated according to the formula adopted by Xiao et al. (2006):

AGR = UANn+i —UAi/nUAr 1)

where UAr is the reference urban area; UAn+i and UAi the urban area or built-up area at
time i+n and i, respectively, and n is the interval of the calculating period (in years).

Vo v v v = = * -

Figure 3. Land use/land cover map

Hurgh Fi 4. Th
of 2005 of Hurghada area. urghada area Figure <

urban growth of through 18-
year period (1987-2005).

Table (2) shows that, relatively, the urban area increased ~ 400% from 1987 to 2005,
with the greatest increase occurring from 1987 to 2000 about 261%. The annual urban
growth rate was 20% from (1987 to 2000) and 27.5% (from 2000 to 2005) and 22.2% for
the entire period (from 1987 to 2005). This comprises to an annual population growth rate
of approximately 14.3% from 1987 to 2005.

The population data (Table 3) which collected from CAPMAS (1980-2005) about
Hurghada during 25 years from 1980 to 2005 shows that the correlation between population
growth and urban change appears strong (Figure 7). This is clearly appeared in figure (8)
which demonstrates the strongly correlates with the population growth and urban area in a
nearly linear form. So, it can be concluded that the population growth is the major dominant
factor driving urbanization of Hurghada; therefore the urban area was increased ~ 5 times
from 1987 to 2005 with corresponding growth of population more than 3.5 times.
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Figure 2. Land use/land cover map
of 2000 of Hurghada area.

Table 1. Summary of results of the supervised classification for 1987, 2000 and 2005 images of

Hurghada.

Yeur LULC-1987 LULC-2000 LULC-2005 Area changed (Km?)
Class Cover | Area Cover | Area Cover | Area 1987- | 2000- | 1987-

% (Km?) | % (Km?) | % (Km?) | 2000 | 2005 | 2005

+15.3
Sea water 24.41 305.81 | 24.74 310.07 | 25.98 325.41 | +4.26 4 +19.6
Reef flat 4.79 59.94 | 4.71 59.00 | 5.04 63.11 | -0.94 | +4.11 | +3.17
Coral reef 10.97 | 137.53 | 10.49 | 131.44 | 8.96 112.24 | -6.09 | -19.2 | -25.29
Urban 0.63 |7.93 |229 28.65 | 3.16 | 39.60 ;20'7 ;10'9 ;31'6
Green land 0.03 0.38 0.93 3.63 0.34 | 4.30 +3.25 | +0.67 | +3.92
Wadi deposits| 47.26 | 591.90 | 47.75 | 598.61 | 45.89 | 574.80 | +6.71 | -23.81 | -17.1
Alluvial 734 |91.93 |5.097 7442 | 693 |8676 |-1751 | "1%3 | 517
deposits 4
Sabkha 1.71 | 2146 | 0.93 1153 |0.68 |855 |-9.93 |-208 |-12.01
deposits
Miocene rocks| 1.99 24.95 1.95 24.52 2.09 26.18 -0.43 +1.66 +1.23
Basement 0.93 11.62 | 0.94 11.73 | 0.99 12.46 | +0.11 | +0.73 | +0.84
rocks
. _
Total 100 1253.5 | 100 1253.5 | 100 12535 | - LULC = Land use/Land
cover
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On the other hand, the intrinsic beauty and diversity of natural resources of Hurghada
attract the foreign investments to this area. No doubt, these tourist activities play an
important role in promoting the urban development. In addition, the government policy aims
to improve roads network and infrastructure of Hurghada, such factors show a complex
relationship with urban growth and increase the migration rate from all the territory to this
area for the new employment opportunities.

Table 2. Relative change and annual urban Table 3. Population and urban area of Hurghada

growth rate of Hurghada from 1987 to 2005. from 1980 to 2005.
Relative Annual ., | Urban
Period change of urban Year | Population area . _
urban area | growth rate (km?®) Population
1987- 1980 12472 3.10° after
2000 261% 20.0% CAPMAS
1987 23010 7.93 (1980-
2000- 1990 25458 8.50" 2005)
005 138% 27.6% Atter El-
2000 64363 28.65 | Bana (2002)
1987-
2005 400% 22.2% 2005 82050 39.60
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8. Change pattern analysis

Urban expansion takes places in substantially, different forms, it can be orderly-properly
laid out in simple geometric forms or it can be disorderly (Angel et al., 2005). By reviewing
the produced classification images and change detection map, it can be concluded that the
urban region is largely broadened and the urban growth can be identified in one of three
models; infill, expansion and outlying (Wilson et al., 2003).

Hurghada in 1987 comprised essentially from two areas: Ad-Dahhar area (old city) and
the Harbor area (As-Sagqalah area), from these two nucleuses the town began to expand.
In the first stage, the expansion model was the dominant, which characterized by a non-
developed pixel being converted to developed and surrounded by no more than 40%
existing developed pixels (Wilson et al., 2003). Expansion type development has called also
urban fringe development (Heimlich and Anderson, 2001). The expansion occurred at fringe
of the urbanized area of 1987, as well as, expanded along corridors (road networks)
resulting an elongate city shape.

In the same time, outlying growth is represented, which characterized by a change from
non-developed to developed land cover occurring beyond existing developed areas (Wilson
et al., 2003). This type of growth has been called development beyond the urban fringe
(Heimlich and Anderson, 2001). This type is divided into the following three classes:
isolated, linear branch and clustered branch. The isolated growth is characterized by one or
several non-developed pixels some distance from an existing developed area being
developed. This type is represented in El-Ahhya area, which acts as a new community began
during 1990's at the north of the main town, and El-Gouna resort is the obvious example for
this model at 20 km north of Hurghada.

According to the dramatic increase of the tourist and recreational activities during 1990's
at Hurghada area, the urban area expanded in a linear fashion parallel to the Red Sea coast
from the most north area (ElI-Gouna) until the most south area (Sahl Hashish area). It is
clearly appeared to see how the pristine coastline of Hurghada area in 1987 transformed
into concrete strip of tourist hotels and recreational facilities during the 18-year period until
the year 2005. In addition, Hurghada airport, sewage station, recycling factory and El-
Gouna's farmlands are examples of clustered branch growth in the west direction of the
town.

As a result of the improvement of the infrastructures in the Hurghada town, the infill
growth was developed. The infill growth is characterized by a non-developed pixels being
converted to urban use and surrounded at least by 40% existing developed pixels (Wilson et
al., 2003). The presence of facilities such as sewer, water, and roads helped in developing
areas of As-Salam and Al-Hadabah within the town, and some of the inner-urban areas
during the 18 years from 1987 to 2005.

9. Landfill detection

Dredging and land-filling of backshore and fringing reef areas are considered as one of
the most negative activity accompanying the urbanization process. The shoreline was
pristine in the 1987 image and since that time uncontrolled tourist development has already
caused damage in shore reefs. Investors tend to fill out parts of the reef flat in order to
create inexpensive land to be exploited for establishing artificial beaches, marinas, ...etc.
According to the estimates of Medio et al. (1997), 64 of 75 resorts surveyed in Hurghada
had carried out some forms of land-filling. Dewidar (2002) estimated the total area
subjected to land-filling in the vicinity of Hurghada over 13-year period from 1984 to 1997 is
2 kma2.

Moufaddal (2005) estimated the total area which subjected to either land-filling and
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dredging in the coastal strip from north of Hurghada to south of Safaga over 16-year period
from 1984 to 2000 is about 6.55 km2. Of this area, 3.65 km2 as landfill and 2.9 km2 as
dredging area.

The present study estimated the landfill along the coastline from El-Gouna at the north
of Hurghada to Sahl Hashish area at the south by comparing the three classification maps
(Figures 1, 2 and3). The results illustrated that the extra land gained during the 18-year
period from 1987 to 2005 was 4.5 km2 with an average rate 0.25 km2/year. The greatest
increase occurring from 1987 to 2000 was about 3.2 km2 with an average rate 0.25
km2/year and the new land gained from 2000 to 2005 was 1.5 km2 with an average rate
0.3 km2/year.

10. Conclusions

From the above mentioned analysis, the use of remote sensing technology for urban
expansion monitoring in Hurghada area has been a success in terms of achieving its original
goals, because the changes with time are very well documented in remote sensing imagery
data. The obtained results reflected the rapid development of urbanization of Hurghada area
during the last 18 years. Ministry of Housing, Utilities and Urban Development expected that
the area of Hurghada will be 150 km2 and its population will be 175000 in the year 2020.
Really, this continuous urban expansion needs up-to-date and accurate monitoring at
regular intervals of time. In addition, legislative measures are needed to be adopted to
regulate this expansion.
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H XPHZH THZ TEXNOAOIIAZ ZTHN ANAMNTY=H TOY AEI®OPOY
TOYPIZMOY ZTHN OPEINH ZAKYNOO

MapTivng A.Y, Xdpou E.*?, ZtepouAn M.>3, Mapuapivog A4
1Tunua OikoAoyiac kai MepiBdArovrog, TEI Ioviwv Niowy.
2 IvorimrouTo MAnpo®opiknic kar TnAgnikoivwviwv — EKEOE AnuokpiTog
3IvoTiToUTO MEWAOYIKWV Kal METAAAEUTIKWY Epsuviv
YEAARVIKG Mupvdoio-AUkeio BpuEeAAdv

NepiAnyn

O ToupIiouOG oTnv EAAGDa, €dw kal MoAAG xpovia, €ival ENIKEVTPWHEVOG OTIC NAPAAIEG
neploxég, NapoT 1o 70% TG €KTAoNG TNG XWPag ival opeivog Kal NUIoPEIVOG puUaIKOG XWPOC.
H avanTtu&n Tou asipdpou opeivoU TOUPIOWOU N TOU OIKOTOUpIoHWoU 6a pnopolce va Exel
BETIKA anoTeAEOUATA 0 NOAAOUG KOIVWVIKOOIKOVOUIKOUG TOMEIG TWV NEPIOXWV AUTOV.

O1 napdAieg neplox€G TnG ZakUvOou, OTIC onoieg Ta TeAeuTaia Xpovia eixape €vrovn
avantuén Tou padikoU ToupiopoU, BewpouUvTal NAEOV KOPEOWEVEG HE €vTova oOnueia
31aTApa&ng Tou KOIVWVIKOOIKOVOUIKOU 10TOU XWPIiG T avapevopeva avtanodoTiKd OQEAN, EVR
TO PUOIKO NepIBAAAov unoBabuileTal cuveX®G Kal ol PUOIKOI NOPol Tou vnaoloU EavTAouvTal.

H npoBoAn kal avdadelgn TnG QUOIKNAG Kdl NOAITIOTIKNAG KANPOVOMIAG TwV OPEIVAV MEPIOXMV
MEoa anod Tov nePINATNTIKO TOUPIOHO Ba pnopoUcoe va GUUBAAAEI oTNV WEIWON TNG TOUPIOTIKAG
nieong Twv NapdkTIwV NEPIOX®V, 0dNYWVTAG £Va HEPOG TWV TOUPICTMV MPOG TOV OPEIVO XWPO,

3TNV epyacia auTr nepiypa®oupe Tn HeBodoAoyia yia Tnv AENTOUEPEIAKN NaApaywyn
xaptoypagikol UAIKOU yIa TIG OPEIVEG NEPIOXEG, ME Ta povondTia, TiG d1adpoueg, Ta oneia
131aiTEPOU €VOIAPEPOVTOG Kal KABs AAAN NAnpogopia XpRaIWn yia TOV OPEIVO EMICKENTN.

H pebodoloyia eivar Baoiopévn oTic Texvoloyieg G.I1.S, TnAeniokoniong kai G.P.S kai
aoXOAEiTal e TNV KATaypa®n, Tn XapToypda®non Kdl To Cnuavon TV OPEIVOV JovonaTiov
Kal Twv O1adpopwyV. & KABe Jiadpour NePIYpAPETAl €niong o TUMOG Tou povonaTioU, n
duokoAia yia Tov nepinarnTr, n anairoUPevn enelpia, n andéoracn, O XPOvVog, O
anairoUpevog E0NAIOHOG Kal OTI AAAO KpiveTal Xpriaido.

'Eva elxpnoTo @UAAGdio dnuioupyeital eniong kal SlavéPETal OTOUG TOUPIOTEG, KABWG Kal
€va CD-ROM pe OAEG TIG OXETIKEG NANPOPOPIEC, TO OMNOI0 KATAVEUETAI OTIG TOMIKEG APXEC Kal
Ta OnuOCIa TOUPIOTIKA ypageia. Eniong o eniokéntng 6a pnopei va PBPel TIG OXETIKEG
nAnpogopieg kal oTo AladikTuo.

THE USE OF IT IN SUSTAINABLE TOURISM
DEVELOPMENT OF ZAKYNTOS

A.Martinis?, E. Charou®? M. Stdefouli*'3, A. Marmarinos*
!Departmentof Ecology and Environment , TEI of Ionian Islands, Greece.
2 Inst. Of Informatics and Telecommunications NCSR DEMOKRITOS, Greece.
3Institute of Geology and Mineral Exploration, Greece
“Hellenic High School of Brussels

Abstract

The tourism in Greece has for many years been focused on coastal areas although the
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70% of the area of Greece is of mountainous or semi-mountainous nature. The development
of sustainable mountainous tourism or eco tourism could have positive effects in many
socioeconomic factors of these areas. A diversion of tourist pressure from coastal regions to
mountain regions could be achieved by the promotion of mountainous natural and cultural
heritage. In this work a methodology for the production of detailed cartographical material
concerning the mountainous paths and routes is described. The methodology is based in
GIS, Remote Sensing and GPS technologies and is focused on the recording, mapping and
labelling of mountainous paths and routes. For each path a description of the type of the
path, the terrain involved, experience needed, estimated time required and a classification
of the paths according to the difficulty is attempted. An easy to use 3-page leaflet is also
created and distributed to the tourists A CD-ROM with the relevant information is created
and distributed to local authorities and Public Tourist Offices and over the Internet

NAEEEIG KAEIBIA: BIOOINOG TOUPIOHOG, OIKOTOUPIoHOG, G.1.S, TnAenmiokdnion, G.P.S.

Keywords: sustainable tourism, ecotourism, GIS, Remote Sensing, GPS.

1 Eicaymyn

38

Ta TeAeuTaia xpovia €xel diapgop@wbei pia véa pop®r avanTtuéng kal a&ionoinong Tou
0pEIVOU XWPOU, auTr TnG asipopiag, n onoia avayvwpilel To dikaiwpha nou €xel To ATOMO Yid
€va UyIEIVO Kdal 0IKOAOYIKA 100pponnuEVo GUOIKO nepiBaAlov, 6nou n avanTtu&n ouppadilel ue
Tn dlaTnpnon kal npooTaacia Tou nepiBaiiovTog. (Foo AH Fong, 1998)

O 0IKOTOUPIOHOG anoTeAEl Hia Hop®r asipopou avanTugng kal a&ionoinong Tou opeivou
XWPOU Kal n diapopd Tou and Tov anAd TOUPIOHO €YKEITAI KUPIWG OTO OTOXO TOU O OMoiog
gival n avaadpion Twv TOMIK®V KOIVOTATWV Ha NapdAAnAn npoortacia Tou @uaolkoU Kal
NOAITIOTIKOU TOUG NAOUTOU. ZTIG OIKOTOUPIOTIKEG OpaaTnpIOTNTEG OXI JOVO CUVUNAPYXOUV Ol
€VVOIEG NePIBAANOV, KoIVWVIKR {wr), NOAITIOTIKI) KAnpovouida kai napadocn, aAAd anoTeAouv
To Baoikd HOYXAOG avanTugng Twv ToMIK®WV KoIVOTATWYV. (Kokkwang, kal TadpTag, 2001).

H avdanTugn €10IK®V Kal eVAAAAKTIKOV HOPP®V TOUPIOHOU OTIG OPEIVEG MNEPIOXEG, ANOTEAEI
TO KUPIO OTOIXEIO €VOC HOVTEAOU OTNpIfOMEVO OTNV dpxn TNG NoAudpacTnpioTnTag Kal pia
nnyn ilcodnuaTog, Kupla r deutepelound, yid TOUG KATOiKoug Tou opeivol Xwpou (MapTivng,
2001).

Mia ano TIC OnUOPIAEDTEPEG dpacTnplOTNTEG Nou ouvdEovTal Pe Ta PBouva eival o
nePINATNTIKOG TOUPIOWOG, JETa anod Ta HovondTia Kal TIG opeIveG d1adpouEG.

To nepnatnua oav yevikoTepn diadikacia napoucialel evdlapeépov  and NAEUpAg
Wuxoyewypapiag kabwg n kivnon Wéoa oTo Xwpo, €ival évag kwdikag, Wia yAwooa,, évag
d1dAoyog Tou avBpwnou pe To NepiBailiov (Amato, 2004) kal emdpd oTa cuvaiodnuaTa, oTo
MUGAO kal Tov TpoOmno okeEWng (nMepinatnTik OXOAR Tou ApICTOTEAN), oTO0 CWHa
(Vandevyvere, 2006). 'EXel XapakTnpIOTEl W N ypauuaTikhn Towv nodiwv (Ingold, 2004). Me
To TEAOG Tou 190U aiwva €iXe TNV HOPPr TOUu popavTikoU MNEPINATOU EVW dpYOTEPA N
nepinAavnon (dérive) kai n peractpo®n (détournement) npoteivovral ano Tov Guy Debord
yla TNV avarponn TwV KOIVWVIKOV CUUBACEWvV, TG enikpatoloadg MOAITIKAG aAAG Kal Tng
KaTaoTaong TnG ouveidnong (Careri, 2005). =tn olyxpovn Kolvwvia To NepnATnua Teivel va
ouvdebei pe ouykekpiyévo Tpono Lwng (life style). Mepnatdel kaveic 6Ao kal AlyoTepo ano
avaykn. MepnaTtdel kupiwg yia dbAnon kar avawuxn kal AlyoTepo yia AAAouUG AOYoug Onwe
10eoAoyIkoUG n.X MOAITIKEG JIadnAWOEIC Kal TMOpPEieg, MOpeEieg €IprvnG, anEPYIAKES
KIVNTOMOINJEIG, NAPEAACEIG, I yid AOYoug BpnoKeUTIKOUG N.X. NpookuviuaTa (via dolorosa)
NITaveieg kal TEAETOUPYIEC €VTOC Kal €KTOG vawv (Mapuapivdg, 2004), o TOMIKEG €BIUIKEG
TEAETOUPYIEG, NEPIAPWOEIG, yKaiviaopata, (Aayonoulo¢ 2000), kapvaBaAdia POATeG,
NeEPINATOUG Kal €EMNICKEWEIG O MNOAEIG, NAPKA, Mouceia, €KBECEIG, TOAPKEG Of: TAPREPVEG,
unupapieg (pub-crawling) n yia wovia, (window shopping), oe egunopikd Kévtpa, AQIKEG

WYnoeiakn BiBAI0BAKN Oed@pacTog - TuAua MewAoyiag. A.lNM.O.

8° MaveAAnvio Fewypa@ikd ZuvEdpio



£ \mmm.“mmm\\\\m\xmm\\w\\\\\\\\\\\\\\\w

8° MaveAARvio Femypa@ikd ZuveEdpio r.Z.n. TnAsniokonnon Xaproypagia

ayopég, fj nafapia avatoAiTika (suq) (Parsons, 2000) (Philips, 2005).

H a&onoinor Tng 81d6eong kal avaykng Tou cUyXpovou avlpwnou yia nepnaTnua Hnopei
va ouPBaAel otnv avadei&n Tou uaoikoU Kal NoAITIoTIKoU pag nAoUTou kabwg 8a €AEsl vEoug
«TOUPIOTEG», OTOV OpPEIVO Xwpo, oTa OAcn Kal OToUG XWPOUG avawuxng. EniokeEnTeg,
nepinaTnTég, nelonopoug Kal opeIBATeC ol onoiol Ba yvwpicouv kal Ba xapouv e ogBaAcuod
TOV OPEIVO QUOIKO Kdal MOAITIOTIKO NMAOUTO TnG naTpidag pag. (Maptivng, 2003).

lMNa To okonmd auTo e€ival anapaitnTn n avadeign, BeATIWON Kal €Napkng onuavon, Tou
nukvou dIKTUOU TWV JovonaTiwv nou dieaxifav eni aimveg Tnv UNaiBpo kai xpnaoigonoiouvrav
yla TIC HETAPOPEC Kal Tn diakivnon Twv avlpwnwv kal Twv {wwv. To diKTuo TwV JovonaTi®v
NTav NoAU PeyaAUTepo 0 OxEon We Toug apa&itoug dpduoug, ol onoiol digoxiav TIG NedIVEG
nepIoxEC f nepvoloav and Toug NPOnodeC TWV OPEIVOV OYKWV. TNV Npoondadsia avanTuéng
TOU OpEIVOU TOUpPIOWOU, auTO TO EKTETAMEVO OIKTUO, TO OMoio €xel OXEOOV €YKATAAEIPOE TIG
TeAeuTaieg dekaeTieg, anokTa 1d1aitepn onuaaia. (KopiAng, 2001)

ZTOXOG TNG €pyaciag autng eival n digpelivnon Twv duvaTtoTATWV HIAG OAOKANPWHEVNG
NPooEyyiong xaptoypdaenong aAAd kar Babuovopnong Twv HovonaTiov —HE XPNon VEWV
TEXVOAOYI®OV Mou cupnepIAaupBavouv Tn ouvdudaoTikh Xpnon GPS, Mewypa®ikoU ZUoTAHATOG
MANpo@opI®V AAAG KAl TEXVIKOV avAAuong S0puPopIKWV EIKOVWV.

N

Mepioxn HEAETNG

To ®uaiko nepIBaAlov Tng ZkUvBou napouaialel digBveg evdiapEpov AOYw TNG Napouaciag
Tng Baldacoiag xehwvag Caretta-caretta, n onoia anoTeAei €idog anesidolpevo pe eEapavion
Kal npooTaTteleTal ano TIG JIeBveIG ouuBAcEIG kal and Tnv eAAnvikn vouobeoia O1 VOTIEG
napalieg Tou vnoloU ol oOnoieg anoTeAoUV XWPOUG wOoToKIiag, €Xouv KnpuxBei wg
npooTaTeuopevn neploxny (©aAdacoio Tdapko) kal diaxeipileTal and @opea diaxeipiong
enonTeudpevo and To Ynoupyeio Xwpotaiag kar MepiBaAAovToc. Eniong, oOTIC anoOTOMES
QUTIKEG AKTEG TOU vNnoloU anoTeAouv BIOTONo TNG HECOYEIAKNG pwKIag Monachus-monachus,
€va €idog nou npoorarteleTal eniong and Tnv eAAnVIkn vopoBeaia (Martinis, 2003).

O TopE€ag Tou ToupiouoU €ival and TIG ONUAVTIKOTEPEG OIKOVOMIKEG BpacTnPIOTNTEG TNG
TOMIKAG KOIVWVIAG 0 0Mnoiog OHWG CUYKEVTPWVETAI OTIC NapaAieg. To vnoi NnpoogEpel €niong
noikiAa naveyop@a Tonia oTnv gvdoxwpa Kal OTOV OPEIVO Kal NUIOPEIVO XWPo. O QUOIKOG Kal
NOAITIOTIKOG NAOUTOG HE TIC NapadooiakeG OIKOVOUIKEG dpaaTnpIOTNTEG Kal TOV NMIo (QUTIKO,
OIKOAOYIKO Kdl aypoTIKO TOUPIOHO, MMoPOoUV HE TNV KATAAANAN unodoun va anoTeAécouv
KivnTrpia dUvaun agipopou avantugng kai npoodou Tng nepioxng. (Richez, 1992, Cuveilier
Gadrey et Torre, 1994). H xapToypapnon kal onuavon Twv HOVOMNaTI®V TnG OPEIVAG Kdl
NUIOPEIVAG ZakUvBou eival pia dpaatnpldTnTa oTnv KaTteubuvon auTn

3. Bapovopnon povonaTtiov

H BaBuovounon Twv povonaTiov €ival Pia UMNOKEIMEVIKA doknon nou e€aptaTtal and Ta
KpITApla a&ioAdynong nou €xouv TeBei. STn Tpéxouoa epyacia XpnoigonoloUvTal OTOIXEId
KpITNPIWV nou €xouv TeBei oTo AyyAikd ouoTnua Babuovounong povonaTtiov go4awalk.com
aAAa €xouv evowuaTwOei kal NpooBeTa £T0I WOTE va KAAUMTOVTAl OI AVAYKEG XAPTOypAaPnang
TWV MovonaTi®Vv TnGg ZakuvBou. (godawalk.com and godawalk.co.uk are registered
trademarks of TMDH Limited).

H BaBuovounon Baciletal otov cuvunoAoyiopd TnG anooTacng Kal Tng KAiong Tng
diadpopng nou diavUeTal - ONWG €niong Kal TnG avaykng yia O1adoxIKEG OTACEIG, yia vda
Baupaocel o Neonopog Tn B€a kal va EekoupaaTei.

Ta kpITrpIa nou XpnaoigonolouvTal ival Ta akoAouba:

1. To avayAupo Tng diadpopnc. Or diadpopéc nou yivovTal og XaunAd avayAugo
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BewpouvTal EUKOAEG EVW AUTEG NMOU YivovTal gg «TpaxU» avayAupo BewpouvTal SUCKOAEG.

2. KdAuwn YWoeTpIk®WV dlaopwv TnG dIadpoung. Aiadpour) oTnv onoia anaiteital n
KAAUWnN MEYAANG UWONETPIKNAG Slapopac diaBabuileTal oav dUOKOAN.

3. OAIkn andoraon diadpoung. 'Oco peyaAuTepn €ival n anocTaon piag diadpoung T16oo
duoKkoAWTEPN BewpeiTal. H kaAuwn PeydAng d1adpounc éxel eyaAuTepo Babud duokoAiag.

4, AnarToUpevog €E0NMAIOHOG yia TNV aopair oAokAnpwon Tng O1adpoung. O1 eUKOAEG
31adpopEC UVNBWG OAOKANPWVOVTAl YE EAAXIOTO €EoNAIOHO. ONwaodnnoTe o KAbe diadpoun
npenel va eA&yxeTal o €E0NAIOUOG yia va kaAUunTeTal n acpaleia AapBavovrtag undyn TIg
KaIpIKEG OUVONKEC Kal Tn SuokoAia Tou povonaTiou.

5. IkavoTnNTEG NAOAYNONG Kal XpPHong HEowV npooavaToAlopoU. SuUVIOTATAl N XPRon &vog
XApTn, KATd npoTiynon os kAipaka 1:25.000 kabwg n duvaTtdtnTa avayvwong XapTn Hnopei
va @avei 1Biaitepa Xpnoiun o€ NEPINTWOEI JUOKOAOU avayAUu®ou Kal npoBAnuUaTIK@V
KAIPIKOV OUVONK®V.

6. Kaluyn pe BAdotnon. H kdAuywn pe BAGoTnon nailel €va poAo otn Babuovounon Twv
HovonaTiov kabwg n diadpopn HEow evog daooug pnopei va BswpnBei eUKOAN yiaTi yiveral og
151aiTeEpa €UXAPIOTEG OUVONKEG 181AiTEPA KATA TOUG {eOTOUG HAVEG TOU KAAoKalpIou.

H BaBuovounon BacileTal otnv unobeon oOTI n diadpoun Ba yivel oe OTOIXEIWOWG KAAEG
KalpIkéG ouvOnkeg. Mia duvaTtn Bpoxn MMNopei va kAvel To nEpAcpua and notapia XeiPapoug
KTA OuokoAo. Katalyideg O€touv oe 101aiTeEpo KivOUVO TOUG MEPINATNTEG. SUVOUAOHOG
avTigowv Kaipikwv guvlnkwv Unopolv va BEocouv og uwnAd Kiviuvo TOUuG NEPINATNTEG.

4. Aedopéva kal pedodoAoyia

MNa Tnv €nitTeu&n noooTIKWV OJEIKTWV Yia TO avayAugo e€ival anapaitntn n xpnon
€€eIdIKEUPEVNG XapToypaPIknG nAnpogopiag. Eniong eival nAéov d1aBETIUEG dOPUPOPIKEG
EIKOVEG OIAQOPETIKOV TUNWV Mou JIaBETOUV JIAPOPETIKEG XWPIKEG NANPOPOpPIEC Nou eival
duvaTtd va xpnoigonoinBolUv yia Tn xaptoypagnon Twv WovonaTtiwv. Téhog Ta Global
Positioning Systems (GPS) anotehoUv éva Paocikd epyaleio 1kavo yia Tnv andktnon
WYNPIGKWV CUVTETAYHEVWV KAl NANPOQOPIaAg yia Ta UYOKHETpa onolacdnnoTe B€ong TnG NG Ke
TN XPnon ouoThuaTog 24 dopuPodpwyv. Ta dedopéva auta Tng B€ong Kai ol 1310TNTEG TNG KABe
B8éong, ynopouv va gigaxBolv o’ éva cuoTnua Mewypa@ik®v MAnpo@opi®v yia Tn dnuioupyia
KaTtaypagng piag diadpopng, TNG avaAuong Tng kai Tn dnuioupyia / diaxeipion piag Baong
OeQOMEVWYV. TN OUYKEKPILEVN EQAPUOYH £YIVE GUOTNUATIKE CUAAOYH J€dOUEVWY HE TN XPROoN
GPS. Ta oulAexBévta dedopéva éxouv dlopBwBei kal petatpanei oe ArcView.shp apxeia kai
gioaxBei oTo =N cloTnua NANPOPOPIMV.

Ta M=N-GIS cuvdualdpeva Pe TEXVIKEG JovTeAonoinong Tou avayAUuQou gival n KaTaAAnAn
nNPOcEyyIion Yia TNV avdAuon Twv Xwpikav dedopévwv. lMNa Tn ouvdudaoTiKh €Qapuoyn
Fewypa@ik®wv ZuoTnuatwv MAnpogopiwv, xaptoypaenong He GPS, enefepyaciag kai
avaiuong Twv OoPUPOPIKMV EIKOVWV KABWG Kal yid TNV ONTIKonoinan Twv OlaQOopETIKWV
TUNWV dedopévwy, Kal TNV epappoyn dIapopeTikoU TUMOU avaAlUCEwWV Kdl ENEPWTOEWY TWV
XWPIKWOV dedOUEVWV Xpnaiponoindnke To TNTmips nakéto AoyliopikoU

5. AvaAuon 30pu@PoOpIKNG EIKOVAG

40

Ta Oedopéva Twv OOPUPOPIKWV EIKOVWV MOU €XOUV XpnaoidonoinBsi otnv HeAETN
avageEpovTal og €IkOVeG Tou Landsat 7 dopu@opikoU CUCTANATOG PE NUEPOMNVIa ARWng To
kaAokaipi Tou 2000.

TexVvIkEG ene€epyaaniag €IKOVAG €XOUV €PAPUOCBEl yia TNV avaiuon TnG O0puUPOPIKNG
€IkOvag TNV YeWMeTPIKN B10pBwon TnG, TNV HeEiwon Tou Oykou TNnG nAnpogopiag mnou
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NEPIEXETAI OTNV AVAKAMMEVN MNEPIOXN TOU (PACKHATOG, KAl TNV TAUTOXPOVN OUOXETION TWV
J1aQOopETIKAG BIakpITIKOTNTAC €IKOVwyv. H WIiEn pe 1o MayxpwpaTtikd Jidel BeATIWNEVN
EPUNVEUTIKOTNTA OE OXEOn ME Ta OlAQOPETIKA OToIXEia TNG €IkOvVAG. Yndpxel BeATiwon oe
Ox£0n ME TNV KAIJaka XapToypdgnong Kal TV XwpPIKA dIakpITIKOTNTA PE HIKPO KOOTOG Kal
apeon aglonoinon TG ano 1o Mewypagikd Zuotnua MAnpogopiag. O dopUPOPIKEG EIKOVEG
didouv duvaToTnTeG ONWG:

1. Anuioupyiag gnonTiknG B€aong yia Tn NeEPIOXH Tou JovonaTiou

2.  AnotUnwon Tng TpEXoUOac KATAoTaong nou agopd Tn KaAuwn pe BAdoTnon / dpopoug
/0d1k0 BiKTUO /OIKICHOUG..

3. Avayvopion YEWAOYIK®V / YEWHOPPOAOYIK®V XAPAKTNPIOTIK®OV
4.  ZuvduacopoU pe To avayAuo kal dnuioupyia TpIodIdoTaTwy andyewv.

To anoTéAeopa TnG epyaciag deixvel OTI Ta dedopéva TNG TNAEMIOKOMIONG MOU €XOUV
Xpnoidonoin®ei pnopolv va xpnoigonoindoUv oTnV CUUNARPWON N EVNHEPWON XAPTWV
kAipakag €wg 1:50.000.

Me Tnv anooToAn Twv VEWV JOPUPOPIKWV CUCTNUATWV Ol akpiBeleg 600V agopd TIG
KAIMakeg €xouv BeATIWOOUV onuavTika kai @OAavouv oTo €ninedo TnNG EQApUOCTHEVNG EPEUVAG
oe KAigakeg 1:5.000. O xpOvVOG MOU danaiTeital yia Tnv oploBETNON EMAEYHEVWV
XapakTNPIoTIK®V TNG S1adpounG Tou pJovonaTioU Kal ToV eVvToniouo 0wy, d1apoponoingswy
Kal aAAay®v n.X. aAAaywv Tng KaAuywng yng, Tov ouvduaopo Pe AAAa oTolxeia Kal TNV TEAIKN
EVNHEPWON TWV XAPTWV €ival eAAXIOTOC O OXEON KE AUTOV MOU ANAITEITAl PME TN €QApHoyn
KAQoIk®V PeBOdWY availuonc.

6. Nl’emypa@ika ZuoTnparta NMAnpogopi®v

KAeIdi yia Tn NeTuxnUEVn €papuoyn TNG xaproypaenong pe GPS anoTeAsi o XapTtng
unoBadpou. TN OUYKEKPIMEVN MNEPINTWAON Xpnolihonoinénkav xaptoypagika unofabpa
TOMOYPAPIKWV XAPT®V KAigakag 1:50.000 pe AenTopepr) wnglonoinon TwV JIAQOPETIKMV
emngédwv nAnpogopiag nou nepiAapBaver: Tig 10oUweic ava 20 péTpa, To udpoypagiko
3ikTUO, TO 03IKO JIKTUO, TIG BECEIG OIKIOPWY KAl TA OIKIGTIKA MOAUYWVA, TIG ANOTOUEG AAAAYEG
Tou avayAugou, onueia Afwng Udatog (nNnyég, nnyadia), TPIYWVOMETPIKG onueia, opia
ONUOTIK®WV JlauepIoPATwV KTA Ta Oedopéva €xouv anodobei ato EAANVIKO YewdaITIKO
oloTnua avagopdg Tou 1987. Ano TIG WYN@IOMNoINUEVEG IG0UWEIG dNUIOUPYNBNKE To YNPIako
avayAugo £da@oug o€ kavapo 20 PETPWV Kal eMNPOCBETa €YIVE 0 UNOAOYIOHOC TWV ENINEdWV
oKiavong kal kKAiogwv /npogavaTtoAiopol KAITUWY yia 0An Tn ZakuvBo, nou avagEpovTal oTo
MéyeBog kal Tn d1elBuvaon avTioToixa TNG MEYIOTNG KAIONG Npog Ta KaTtavT he Bdon Ta onoia
ouvunoAoyiletal o BaBudg duokoAiag TnG 51adpopNnG.

H kaAuwn pe BAAGoTNON €niong anoTeAEl onuAvTIKO OTOIXEIO yia Tov MePINATNTR, apou
€ival duvaTdv va Tov ennpedcel oTnv €nMiAoyr Tou povonaTioU nou 6a nepnaThioel Kal £TOI EXEI
eVOWHaTWOEI N AenTopePnG avaAluon xapTwv nou Jdeixvouv Tnv kaAuwn pe BAdotnon. H
dnuioupyia BepaTikwV XapT®v €ival 101aiTepa onuavTikn agou ano Tnv apxn o nefonodopog Oa
EEpel Ta XApaAKTNPIOTIKA TNG NePIOXNG nou Ba diacxioel. Ta dIAQOPETIKA XPWHUATA TWV XAPTWV
aneikovifouv Toug TUNOUG BAACTNONG...

H xpnon Twv dnUIOUpYNUEVWV XAPTWV HE Ta XWPIKA dedopuéva emITPENEl TNV EQAPHOYN
OIAPOPETIKWV AEITOUPYIWV ONWG:

1. Tn eUpeon 1810TATWV OMNOIOUBNAMNOTE XAPTOYPAPNHEVOU XAPAKTNPIOTIKOU.

2. Tnv enihoyn dedopévwyv oUPP®VA HE TIG IBIOTNTEG TOUG
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3. Tnv eniAoyn XapakTnpIoTIKwV PE BACN TN YEITVIAON TOUug JE AAAA XapakTnpIoTIKA

4. Tn €Upeon €I0IKWV XAPAKTNPIOTIKWV EVOIAPEPOVTOG

5. Tnv opadonoinon kal dnuioupyia oTaTIoTIK®V anod TIG XapTOoypPAPNHEVEC IDIOTNTEG

6. Tn dnuioupyia XapT®V /a@IcwV Kal TNV EKTUNWON TOUG

O nefondpog exel AON ANOKTACEI Kia NOAU KAAR dnoywn Tng NEPIOXAG nou Ba eniokePOei!
7. AvaAuon Ailadpopmv

Ma kabe diadpopn didovTal opiouéva Baaikd aToixeia nou €ival Ta akoAouba:

v Xaprtng avayAu@ou oTov onoio XpnoidonoloUvTdl OUYKEKPIYEVA OUPBOAA yia Tnv
aneikdvion TV onueinv evdiapEPovTog aAAA Kal TwV OTOIXEIWV XapToypa@ikou unoBdadpou.

v ZX€S10 Karowng / d1aTopng — npo@iA 31adpopng. To oxedio kaTowng didel Pia NPWTN
€vOelEn Tou apibuou Twv avapBacswyv / KaTaBaoswyv nou o nNePINATNTAC 6a ouvavTtnaoel otn diadpoun
Tou. 2Tn opiZovTia aTAAn dideTal n andoTaon evw OTn KATAaKOpUPn To UYOMETPO anod Tnv apxn Tng
J1adpoHNG MEXP! TO TEAOG. € MIa OeUTEPN ANEIKOVION EVOWMATWVETAlI BgUATIKN NAnpogopia nou
agopd Tn kKaAuywn pe BAdotnon. H anesikovion oe Toun didel Tn duvaToTnTa 0 avapaTtng va €xel Tn
ouvouaoTIKR danown Tou avayAUQou / KAioEwv / pNKoug TnG O1adpopng aAAd kal BepaTikng
nAnpogopiag nou oTn OUYKEKPIKEVN NEPINTWON avageperal otn BAdotnon OnAadr OACwHEVEG
EKTAOEIG / BAPVMIEIG I YUUVEG ekTdAaeIg nou Ba diaoyioel.(Zxnua 1)

Sxnpa 1. Zxedio katowng / diatoung — npo@iA diadpoung (BoAiuar - ®dpog)

v XpovouEéTpnon d1adpoung povonartioU. Eival pia €vdsiEn Tou Xpovou nou anaiteital yia
TNV 0AoOKANpwaon Tng diadpounc. BaaileTal otn kGAuwn Tng andaTaong TnG NepIoXnG TnG avaBaong
nou anaiTeital ONwG Kal Twv oTACEWV Nou PnopoUv va yivouv yia va Baupdacel kavévag Tn B€a kai
va &ekoupaaTei yia Aiyo. MNa kabe wpa unoloyileTal n KAAuwn 4.5 XIAIOPETPpWY O€ €ninedo avayAupo
Kal NpocTiBeTal akoun WId wpa yia kabe 300 pérpa avaBaong (oTa onoia ouvnBwg Xpelaletal va
oTapaTnoel Kavevag yia va Baupacel Tn 6€a). Autd onuaivel OTI yia 9 XIAIdpeTpa d1adpoung e
avapaon 450 pétpwv unoAoyiletal oav xpovog d1adpopng ol 3.5 wpeg (9 xAu=2 wpeg +450 péTpa
avapaong = 1.5 wpeg). =Tov unoAoyiopd autd dev cupnepiAapBavovTal ol 1I31AITEPOTNTEG i Ol
dUOKOAieC Tou avayAUpou nou OpWC avagEpovTdl OTo Keigevo. OnwodnAnote To O£ua Tng
XPOVOUETPNONG €EapTartal dpeoa and Tn PUOIKA KATAOTACoN Kal TIG IKavOTNTEG Tou KABe aTOPoU Kal
€T01 0 UNOAOYIONOG MOU €XEl YiVEl €ival HOVO €vag 0dnyogG TNG NPOTEIVOUEVNG dIadPOUNG.

v OonTikonoinon HE XpAon OS0pu@oOpIkNG £IkOvag. O SOPUPOPIKEG E€IKOVEG Oidouv
d1Gpopec nAnpoQopieg oc oxeon Me Tn diadpour) Tou povonaTioU. EmmmAéov eival duvatn n
dnuioupyia TpIoSIACTATWY ANEIKoVioewv nou didouv WIA ENONTIKN AMEIKOVIoN TNG diadpoung nou Ba
akoAoUBNoegl 0 NEPINATNTAC. =To ENOMEVO OxNKa dideTal pia TéETola aneikovion.(Exnua 2)

42 WYneoiakn BiBAI0BAkN ©edppacTog - Tunua Mewloyiag. A.M.0.



 Casny mx“mxxxx\\\\\\\%“&&h&&h&\\m\N\M\\\\\\\\N

8° NaveAAnvio Frewypa@iko Zuvedpio r.Z.Mn. TnAeniokénnon Xaproypagia

Zxnua 2.TpiodidoTarn aneikovion 1nG ens&epyacevng dopuPoplking eikovag. O nepinaTnTng
anokTd [ia KaAn €IKkOva TngG nepioxng nou 8a nepnarnoel Kai Tou avayAupou Tne apou eivai
duvaTog o eVToniouoG TNG BE0NG, TWV YEWHOPPOAOYIKWV XAPAKTNPIOTIKWV KAl TNG KAAUWNG LUE
BAaornon. Ta kOokkiva xpwUata deiXVouV NMePIOXEC OTIG OMoieg undpxel BAdoTnan.

8. O1 nepINATNTIKEG AIAdPOHEG

3TN OUYKeKPIYEVN epyacia eniAéEape €1 (6) JIadpouEG, €TOl WOTE va KaAunTovTal
avTINPOCWNEUTIKA OAEG Ol OPEIVEG MEPIOXEG TOU vnaloU. O1 diadpoég eival:

> Aladpoun 1: EEwxwpa - ZAlou - Kapni. Zekivasl ano 1o Xwplo EEwxwpa kal odnyei otn 6€on
Znlou Kkal oTIG OUTIKEG aMOTOMEC MAEUPEG Tou vnoloU, péoa and nAoucia evaAiacdueva
HECOYEIaKA olkoouaTnuaTta. KataAnyel oto Kauni.(Exnua 2)

> Aladpopn 2: KolAiwpévog - YnepdyaBog — AouUxa. H diadpour odnyei oTnv «kapdid» Tng OpEeIVAG
ZakuvBou, oTa katanpdciva napadooiaka xwpid. And Aouxa, npog Ynepayabo n Siadpopn
nepvael and To oponedio HE TOUG UNEPOXOUG auneA®veS. Kovta otn AoUxa cuvavta Ta «nérpiva
nnyadia». AnoTeAoUv OTOIXEIO TNG MOAITIOTIKNG KANPOVOMIAG TnG OPEIVACG ZakuvBou, degpéva
avanoonacTa Je TIG 3paaTnpIOTNTEG Tou opelvol NANBuouoU TG vhoou.(Exnua 2)

> Aladpoun 3: BoAipeg — ®dapog. O nefondpog - €nIOKENTNG €XEl TNV Hovadikn eukalpia va
dlaoyioel éva «eknaideuTikO BoTavikd PovonaTi», Kdl va yvwpiosl OAa Ta avTIiNnpoowneUTIKA €idn
NG Beppopecoyeiakng BAGoTnong kal napaAAnAa va anoAadaoel Tnv unépoxn 6€a npog To Iovio
néeAayog.

> Aladpopn 4: And Movn Iwavvou Mpodpduou npog MoTaudki kai ZUuykia. H @uaikn odop@ld pe
TNV unépoxn 6£€a Npog Ta avaToAlka ano Tn pia kai Ta 151aiTepa YEWHOPPOAOYIKA (alvopeva ano
TNV aAAn, onnAadia kai nny&g an’ énou avaBAulouv naywpéva BeioUxa vepd anod Ta €ykatd TnG
yng, npokaloUv éva EexwploTo d€og nou a&ilel va BIWOEI 0 ENIOKENTNG.

»>Aladpopn 5: Apydaol - Skonog - Mapalieg BaoiAikoU. MpokeiTal yia pia onuavTikn n onoia
Eekivael and 1o Apydol, ano To NETPIVO YEQUPI nou BpioKeTal oTov KEVTPIKO dpopo ano Apydai
npog BaoiAikd kal odnyei oTnv Kopu@r Tou ZkonouU. TNV Kopu®n, HETA and diadpour TECoapwyv
XINOMETPWV Kal O UWOMETPO 499 péTpwv BpiokeTal To povaoThpl Tng  Mavayiag Tng
SKOMWTIOOAG, €KEl OMOU UNMNPYXE To 1EP0 TNG ApTEUIBOG. O1 KpOKOI Kal Ta KUKAAuiva oToAilouv
ToUuG Bpaxouc kai n B€a ival ungépoxn Npog TIG NAVEPOPPEG NApaAieg TNG voTiag ZakuvBou Kai To
BaAdaoaio Napko.

> Aladpopn 6: MévTe (5) xIAIGpeTpa and Tn Aipvn Kepiou , o€ kaTanpdaoivo YHECOYEIAKO Tomnio, Péoa

aTnVv apuovia, BpiokeTal 0 OIKIOPOG Tou Kepiou. Ta NETpiva kal oTeva ookakia Bupifouv Tnv nalia
Zakuveo...
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Zxnua 2. XapTeg oTouc onoiouc ansikovifovTai ol neornopikeg d1adpoueg, n BAdornon kai
ONMUAvTIKEG NANPOPOPIEG yia Tov rnefornopo.

. Zugnegpaocypara

Ano TOo NPOypaupa €xouv MNpokUWEl MOAANG Xpnolida oToiXEia nou dnuocisvovTal OTnVv
napoloa €pyacia KAl O NAEKTPOVIKN Hop®r. Anuioupyeital €niong pia onuavTikn Baon
OcdoNEVWV MOTE Ol TOMIKEG apXEG va HnopoUV va avaBaduioouv HEAAOVTIKA HE VEEG
nAnpogopieg TiG 51adpopeG Kal Ta povonaTia. =Tn Bdon dedopévwv UNApYXouv O WneIakn
Hop®r NOAAEG NANpoQopieg yia OAn To vnai TG ZakuvBou. EkTunwbnke xaptng yia 6An Tnv
nepIoxn OUVOAIKA Kdl EEXWPIOTA yia KABe povondT Je €EEIBIKEUNEVEG NANPOPOPIES YIa TOUG
0peIvoUG ENIOKENTEG — MEPINATNTEG. AnHIOUPYNONKE €niong €va eUxpnoTo GUAAAGdIO yia Kabe
HovondTi (oTa eAANVIKA Kal ayyAlkd), To onoio SlavéPETal OTIG TOMIKEG APXEG Kal Ta ypageia
ToupiopoU yia TNV EVNUEPWON TWV EMNICKENTWV KAl NEPINATNTWY TNG 0OPEIVAG ZakUveou.

'OAa Ta oToixeia Ba napouciacTolVv OE HOPPN €VOG EVNHEPWTIKOU ATAAvTa nou €neita Ba
diavepnBei uno popen CD kai Ba eicaxBouv oTo J1adikTuo, aTnV IGTOCEAIda Tou TeXVOAOYIKOU
ExknaideuTikoU IdpUuaTtog Ioviwv NRowv. O evépyeleg auTeg nioTeleTal Ba Bonbroouv oTnv
avanTuén evaAAaKTIKOV HOPP®V TOUPIOHOU KAl OIKOTOUPIOHOU OTIG OPEIVEG MEPIOXEG TNG
ZakUvBou nou pnopoUv va avakagyouv kal va avalwoyovnBoUv OIKOVOUIKA, OTnpIfOUEVEG
oTo ®uOikd Kal NOAITIOTIKO Toug «KepdAaio».Or nepinartnTikéG d1adpopég ouuBAAAOUV MpPog
Tnv katelBuveon auTn kal Je Tn Bonbeia Tng unapxouoag nAgov unodoung Ba avadeixBei o
ONMAvTIKOG PUOIKOG Kal NMOAITIOTIKOG TOUG NAOUTOC, 0 onoiog 6a anoTeAéoel kal KUPIO HOXAO
asipOpou avanTuéng, Ye TNV TOMIKA Kolvwvia €yyunTn TnG NpooTaciag Tou Kdl TouG (POPEIG
apwyoug aTnv npoonadsia yia noloTikn avapaduion.

EuxapioTieg

AuTN n epyacia xpnpaTodoTrnenke and To Nnpoypappa Tou LEADER+ o€ ouvepyaoia pe Tnv
SuveTaipioTikn AuTtodioiknon ZakuvBou (ZAZ) yia Tnv XapToypdgnon Kai Zhgavon Twv
opeivwv 81adpopwV TnG ZakUvBou. H enefepyaocia Twv dedopévwyv kal n dnuioupyia Twv
XAPTWV €YIVE oTNV «ATAAG MeAeTnTIKA EME>».
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Abstract

The decision of the European Space Agency to create its own Global Navigational
Satellite System, the recent advances in space made by other space powers, notably the
U.S.A., China and Russia, all prompt for a re-evaluation of Organisation for Economic
Cooperation and Development’s geopolitical scenarios for the Space Sector, which were
drafted three years ago. The aim of this study is to provide answers to questions such as the
following: What is the validity of this O.E.C.D. study today? Which ones of these scenarios
and how would they change in view of the post- 2005 geopolitical changes in Europe and
Asia? How and in what ways do these changes affect the Geopolitics of the European Union
countries? Should the European Agencies set geostrategic goals? How should the E.U. (the
ESA in particular) best respond to the growing geopolitical challenges? The method followed
to provide answers to these questions is a critical re-evaluation of the OECD’s geopolitical
scenarios for the space Sector, by taking into account publications of the relevant space
Agencies, along with assessments of possible impacts of Space Policies on certain
geopolitical parameters affecting the civil and military security of the European countries.
Among the results of this study are: a) A re-consideration of the OECD scenarios, b) The
identification of four key areas of intervention for the European Space Policy to draft
recommendations for the relevant European Agencies, in Technical-Institutional,
Informational-Managerial, Institutional-Geopolitical, Geostrategic-Geopolitical fields and c)
The creation of three scenarios for possible future developments of the European Space
Policy. Following scenario A, named «Geo-Spatial Superpower», the European Space Policy
attains global dominance in civilian space technologies. In scenario B, named «Geo-Political
Custodian», the European Space Policies follow well behind the other major players, with
unavoidable geostrategic downgrading of Europe. In scenario C, termed the «Geo-Strategic
Pivot», the European Space Polices shift from civilian to military space technologies. It is
concluded that scenario A at present appears more probable, although temporary shifts from
one scenario to another may occasionally occur.

Key words: Space Policies, Geopolitics, Europe, Foresight

1. Introduction

Although it does not exist as an autonomous directory for policy-making, the European
Space Policy (ESP) is mainly implemented by the European Space Agency (E.S.A.).
Collateral to the work of the E.S.A., appear various ESP-related consortia, systems and
societies, such as the Space Applications Institute at Ispra, the European Space Technology
Master Plan and the European Cooperation for Space Standardisation (E.C.S.S.). Aside of
these, the national Space Agencies of E.U. countries play rather minor roles compared to
E.S.A., with the exception of the French C.N.E.S. (Centre National d’ Etudes Spatiales).

These institutions however, albeit powerful, are now at the crossroads of either
becoming even more influential, or gradually face unavoidable reductions in their
importance, in view of the re-emergence of Russia, the rise of China and the growing
turnover of the Japanese and Indian Space Agencies. The launching of the European
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G.N.S.S. Galileo has been received with much hope as a basic constituent of the ESP,
despite the fact that frictions with the agencies interested in continuing the supremacy of
the American GNSS were expected right from the beginning of the project.

The opportunities, threats and challenges to the ESP were scrutinized in two landmark
reports (O.E.C.D., 2004 and O.E.C.D., 2005). The Organisation for Economic Cooperation
and Development (O.E.C.D.) had suggested three basic scenarios for the Space Sector:
«smooth sailing», «back to the future» and «stormy weather». These were complemented
by another nine scenarios: three geopolitical, three socio-economic (Globalisation,
Regionalisation, Crisis), along with three scenarios related to energy-and-environment:
«Dynamic but careless», «Bright skies», «Clean but not sparkling». All these scenarios are
related to the geopolitical security of the European space, although the O.E.C.D. report did
not proceed to establishing such correlations. Further, the O.E.C.D. has not produced Space
Policy scenarios specific for the E.U. countries.

Yet, the geopolitical repercussions of unsettling relationships among space agencies are
obvious. Consider, for instance, the inequalities among the E.U. countries participating in
the ESP. Could the fact that a single European country, France, provides more than half of
the total number of employees of all E.S.A. countries in E.S.A.’s most successful missile
project (Ariane 5) perplex the already tricky politics of ESPs ?

The European «Arianespace» is now a world leader in commercial satellite launching
(followed by Russian agencies with significant difference). But, despite E.S.A.’s well known
competition by American companies (Lockheed and Boeing notably), it is estimated that
Russian companies will remain the most serious competitors of E.S.A.’s chief contractor,
«EADS Astrium» (Le Figaro, 2007) in the near future. For instance, the launching of new
Russian carriers, such as «Angara», is expected to reduce prices significantly.

Should the ESP stick to its «soft» approach to space technologies, which heavily relies on
commercialisation of space products (Peeters,2000, Peeters,2002) and give emphasis on
sound spending (Gaubert, 2002)? Or should it shift to security and defence policies as other
researchers suggest (Kolvos, 2002)? Whatever the case may be, the literature (Salin, 2001)
suggests, that the interplay between militarization and finance is the cornerstone of space
business.

Thus, a series of questions arise: How should the ESP best respond to the oncoming
challenges imposed by commercial and geostrategic competition? And what are the
geopolitical repercussions of its possible responses? How could these challenges be met on
the basis of O.E.C.D.’s Space Policy scenarios? What are the geostrategic challenges
associated to the ESPs?

To these questions this paper aims at providing possible answers.
2. Data and Methods

The method followed to derive possible answers to such questions consists in three steps
a) Making a critical re-consideration of the O.E.C.D.’s space sector and geopolitical
scenarios. This task is carried out by taking into account other publications, along with
assessments of possible impacts of space policies on certain geopolitical parameters
affecting the civil and military security of the European countries), b) ldentifying the key
areas of intervention of ESP and ¢) Forming scenarios for future ESP.

The O.E.C.D. has created some geopolitical scenarios for the space sector
(0.E.C.D.,2004, O.E.C.D.,2005), with time horizon the year 2030. Following the first
scenario, titled «Beggar thy neighbour», growth for space research and space applications is
inhibited by severe social and environmental stresses on countries and populations, so space
research remains the benefit of a few privileged countries only, much as it is now. The
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second scenario, named «Ad astra», foresees increasingly multilateral approaches to world
growth, high level of technological innovation, development of alternative energy resources
and the rise of India and China. The third scenario, named «Rising Eastern Star» is
envisaging a strengthened China at the expense of the U.S.A., which, in turn, results in a
fostering of U.S.-E.U. (and, possibly U.S.-India) alliances to counter China’s influence.

An elaboration of these scenarios in view of the recent (post-2005) developments on the
international geopolitical check board will shape the framework in which ESP should and
might range today. Hence, recommendations will be made here on how the ESP should
develop in the future. Consequently, scenarios will be drafted to show how it might develop.

3. Results

3.1. Elaboration of the O.E.C.D. scenarios for the ESP specifically for the E.U. and for the post-2005

period

48

As relates to the O.E.C.D. scenarios, the following observations can be made, which
necessarily prompt for amendments to the basic O.E.C.D. scenarios:

- As for the United States, the establishment of the U.S.Geo-Spatial Intelligence Agency
(with its very appropriate logo «We own the night») announces the implementation of
remote sensing technologies hitherto unmatched by any other country or even group of
countries. These developments (as well as those relating to ABL weapons) are not covered
by the O.E.C.D. report. Both these observations point to the fact that the dominance of the
U.S. in space affairs should by no means be underestimated in drafting recommendations
and scenarios for the ESP.

- As concerns Russia, the recent (2006) successful tests of very long range missiles,
reputedly capable of penetrating all known Antiballistic Missile Defences, in tandem with its
enhanced space-based weapons, initiate a new era in geostrategic affairs. This is because
the situation is now different than a few years ago, when the strategic space forces of that
country were collapsing amid corruption and negligence as reported a few years earlier
(Cimbala, 2001). This country, whose nuclear arsenal remains the world’s largest (probably
the best equipped also), re-emerges in world affairs with a fresh vigour since late 2005 and
has been vastly under-estimated in the O.E.C.D. geopolitical scenarios.

- Although containing China’s recent (in the year 2006) achievements in the space
sector, reading carefully the supporting documentation to O.E.C.D.’s well-founded scenarios,
it can be observed that these scenarios do not adequately consider, neither the far-reaching
repercussions of U.S. military supremacy in space, nor Russia’s (sooner than predicted)
geostrategic advance to superpower status. It is interesting to notice however, that all three
O.E.C.D. geopolitical scenarios for future Space Policies define future geostrategic balance
only between the U.S.A. and China. This (outdated by now) approach diminishes the ever-
increasing importance of the Europe and Russia in the Space Sectors.

The insecurity imposed by the deployment of advanced U.S. and Russian weapons
systems may well end up with a new arms race, or even space race between the two
countries. Concerns are legitimate, that a significant part of this race may fall upon the
shoulders of governments of E.U. countries to accommodate. This has happened in the past
and lasted as many as 45 years. Despite the fact that the 1967 Outer Space Treaty
prohibits it, it seems sad but true that space weaponization is inevitable (Hardesty, 2002).
Besides, the deployment of ASAT (Anti-Satellite) weapons (either ground-based, or space-
based) presents a threat to space-based applications for civilian purposes (such as those,
that the E.S.A. is pursuing) more than initially anticipated. China’s recent ASAT test (in
2007) was perceived as a threat to many, as it makes a race to weaponise space more
likely, despite the fact that such tests have been virtually abandoned by both Americans and
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Russians at least twenty years ago (The Economist, 2007, Newsweek, 2007a). Further,
given the proliferation of micro-satellites (weighting less than 100 kg), it is virtually
impossible to verify the absence or presence of weapons in space (Newsweek, 2007a), until
the time that they will be used.

Hence, a question rises as to how the ESP should respond to these challenges. Surely,
any re-evaluation of the ESP can not only be geopolitical, but it would need to address
technical, institutional, geostrategic, as well as managerial aspects of the ESP. Each one of
these aspects will be examined hereafter.

3.2. ldentification of Key-areas of concern or intervention for future ESPs

3.2.1. Technical - Institutional aspects

Certain steps towards increasing systems inter-operability may have a disproportionately
significant impact on the overall geopolitical situation and the reverse: increased systems
inter-operability may come out as a result from reduced geopolitical tensions. This is a fact
that the ESP might seek to exploit in all possible manners. To date, we may notice the
possibility for use of both G.P.S. and GLO.NA.S.S. in certain countries (i.e. Bulgaria) for civilian
purposes, as well the availability in the market of G.N.S.S.-receivers capable of receiving both
G.P.S. and GLO.NA.S.S. signals simultaneously. It can therefore be anticipated that future
systems will allow triple receiving, including GALILEO. In this respect, the joint efforts of the
American Institute of Aeronautics and Astronautics (A.1.A.A.) and the European Cooperation
for Space Standardisation (E.C.S.S.) can be very useful. These institutions might work
together with the Technical Committee TC20 of the 1.S.0. (the International Standardisation
Organisation) and the Consultative Committee for Space Data Systems (C.C.S.D.S.) with the
aim of achieving global interoperability of space vehicles and systems.

The C.C.S.D.S. acts as the principal technical advisor for 1.5.0.’s TC20 (Subcommittee
13) and its recommendations are in fact endorsed by the 1.S.0. To date, more than 300
space missions have been carried out with C.C.S.D.S. protocols and the C.C.S.D.S. has
succeeded in establishing a working and fully functional international forum for discussing
and solving technical interoperability problems for space missions, involving more than 25
countries and in partnership with more than 100 commercial associates.

If the E.U. continues to aim at developing in non-militarised ways, the C.C.S.D.S.
appears particularly suited as a field in which the ESP may pursue several of its aims
peacefully and successfully. A more active participation of the ESPs in the C.C.S.D.S.
process will thus further augment their leverage in international space-policy making.

3.2.2. Information-Managerial aspects

A major part of ESP should be devoted to raising public awareness and appreciation of
space activities, by fostering not only the purely research-related scientific activities, but
also infrastructures for the public benefit, particularly of disadvantaged social groups or
regions. Consider, for instance, that the French postal services provide satellite-based
communication kiosques at various villages of the country. An even more effective action in
raising public support for space activities could be India’s EduSat, this being the first
satellite worldwide fully dedicated to delivering education.

3.2.3. Institutional-Geopolitical aspects

Institutional partnerships between the ESA and other countries may well develop into the
establishment of an International Space Agency, following the model of E.S.A.. In fact, for
this to become a reality, probably one of the first problems to be accommodated will be the
interoperability of G.N.S.S.s. In this context, the European EGNOS should be seen as an
important step in this direction, since it is intended to augment both the American G.P.S.
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and the Russian GLO.NA.S.S. systems.

3.2.4. Geostrateqgic-Geopolitical aspects

To date, there is no foreseeable European military alliance as such, since most E.U.
members are N.A.T.O. members also. Whilst third countries have already made advances in
developing various ASAT (anti-satellite) weapons (the U.S. and Russia since the 1980s and
China last year), the capability of the E.U. for ASAT systems remains negligible. It can be
conjectured that this deficit will either force the E.U. to develop its own ASAT systems in the
future (which,, at present, seems rather unlikely, at least for the E.U. as a whole), or make
the E.U. countries’ governments to over-invest on civilian use of satellite technologies. The
latter option will result in the E.U. to emerge as the prominent commercial and non-
militarised pole in the space sector. The decision to develop (or not) its own military
capability in space will greatly influence E.U.’s geopolitical future.

The competition in the international space-related strategic environment becomes
increasingly fierce, whereby the number of countries that aspire to increase their space-
based military capabilities is on the rise. Further, the U.S.A. have laid plans to develop a
fully enabled, space-based, pre-emptive strike system by 2015 and continue being the
world’s leading military spender. However, a report of the Joint Doctrine and Concept Centre
of the British Military of Defence (J.D.C.C., 2003) shows that whilst the biggest E.U. military
spender now (France) ranks only 5th worldwide, the E.U. as a whole will have become the
world’s second military spender by the year 2030.

3.3. Foresight and scenarios for ESP

Given the O.E.C.D.’s scenarios for Space Policies and their re-evaluation in view of the
four parameters explained above, the following scenarios can be shaped for the European
Space Policies and their geopolitical repercussions for the E.U. countries.

Scenario A. “Geo-Spatial Superpower”

Following this scenario, the ESPs give such a clear prevalence on civilian and commercial
use of space technologies that the E.U. develops into what we might term as «Commercial
Geo-Spatial Superpower»:

Most countries (including the U.S.A., to a certain extent), will rely on European
commercial satellites for their civilian uses (telemedicine, distance learning, e-commerce,
earth observation/environmental monitoring etc). This success will be based on the
continuing high appreciation that the European launching systems already enjoy worldwide.
Hence, even smaller and less wealthy European countries will decide to increase part of their
budgets to space technology investments under European schemes, thus further reinforcing
the space economy of the E.U.

The rise of Europe as a provider of peaceful space technology fits squarely with its
international profile as the world’s major economic powerhouse. The rise of Europe as a
Geo-Spatial Superpower however, may necessitate the establishment of successful
partnerships with public and private aerospace companies from other countries.

The endurance of E.U.’s status as a Geo-Spatial Superpower is conditioned on: a) the
E.U. countries’ ability to converge in the long run (politically, economically, socially and
technologically), b) the adoption of carefully designed policies by the relevant bodies (such
as the ESA) and c) the maintenance of a peaceful world at global scale.
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Scenario B. “Geo-Political Custodian”

Under this scenario, the ESP participates in various international cooperation schemes in
the space sector, but keeps lagging behind other major players in terms of technology,
economy and geostrategic power. Should the ESP in its entirety fail to compete successfully
with other countries both technologically and economically, it would have virtually no
geostrategic component of its own and would only be financially viable, if it established
opportunistic cooperations within consortia of companies and non-European national space
agencies.

In this case, ESP would mainly focus on civilian applications and, at times, it might be
difficult to discern common ends among the varying baskets of the European countries’
nationalised space policies.

Such a scenario may realise as a result of E.U.’s protracted inadequacy to withstand
geoeconomic and geostrategic pressures imposed by other countries (or, at some later
stage, by groups of countries), resulting with Europe as a geopolitical laggard in both civil
and military space technologies. In this respect, the E.U. as whole (or each one European
country separately) will inevitably associate themselves with non-European space powers, of
which they will become simply followers (custodians).

Scenario C. "Geo-Strategic Pivot”

Under this scenario, the E.U. countries may develop political, technological and financial
mechanisms to foster a geostrategically independent space policy, under the auspices of an
overall (dual purpose: civil and military) ESP.

Such a development may either result from a possible prolonged failure of the NATO to
fulfil its obligations to protect its E.U. country-members against an external threat or from a
failure of the global geostrategic balance. Such failures may force initially one or two
European countries (subsequently followed by other countries), to take lead and shape a
dynamic military-and-civil ESP. Such a re-arrangement of the global system may, for
whatever reason, appear if, for instance, the U.S.A. or Russia failed to keep up their
geostrategic prevalence over Europe, thus leaving free room for Europe to play a pivot role
within the greatest part of the continent.

In such a case, European countries will increase dramatically their financial contributions
to the space sector, whilst giving priority to military space technologies. In fact, such a
development could as well end up with the reverse: enhancing the European civilian space
sector rather than its military. This is because the E.U., as a whole, may seem to remain far
from potent enough to compete militarily with the ever more powerful U.S.A. and an always
(disproportionately to the E.U.) powerful Russia.

4. Discussion

The OECD had developed scenarios for global space policy, but not for European Space
Policy (ESP). None of OECD’s scenarios is fit to describe the ESP in the post-2005
geopolitical environment, which is marked (among other developments) by the steadily rise
of Europe as the world’s most successful economic block, the recuperation of Russia and the
development of ASAT capabilities by China.

For this reason, a re-consideration was necessary, which has identified certain
parameters that could be taken into account by future E.U. policies. This study suggests that
the European Space Agencies cease priority for intervention in four interlinking fields of
space policy-making: technical-institutional, informational-managerial, institutional-
geopolitical and geostrategic-geopolitical. On the basis of these key-areas, three scenarios
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are drafted, shaping possible futures for the ESP.

So far, the E.U. countries’ current inadequacy to match U.S.” or Russia’s supremacy in
space-based and space-related military capabilities has played a decisive role in keeping ESP
oriented to civilian uses only. Thus, the current circumstances seem to favour scenario A.
None can guarantee however, that the same conditions will prevail as they do now, fifteen
to twenty years on. Were a new arms race to begin (as several analysts fear nowadays), the
ESP would be trapped in between two competing giants. In such a situation, the E.U. might
opt for scenario C, which, in unfavourable to the ESP circumstances, might well degrade into
what scenario B describes (which, in the long run, may eventually appear more reasonable
and feasible to European governments).

If there is no arms race to be unleashed anew, but only an ever harsher economic
competition, then it is possible that the ESP may fare through scenario C to scenario A or, at
best, straight to scenario A. Such marked shifts from intentions to reality can not be ruled
out, if we considered, for instance, that N.A.S.A.’s refusal to incorporate MIR into the
International Space Station ended up later with what the magazine Newsweek named a
«Mir-rival-turned-Mir-replacement» (Newsweek, 2007).

5. Conclusion

In this study, a foresight of possible futures for the European Space Policy is attempted on
the basis of OECD reports, by developing three scenarios. The geopolitical aspects of these
scenarios are drawn on the basis of current and forecasted geopolitical conditions. These
three scenarios should be accompanied by the delineation of four key-areas of intervention
for the ESP, for maximising its positive geopolitical impacts. These are drawn in the present
study, and relate to technical-institutional, information-managerial, geopolitical-institutional
and geostrategic-geopolitical areas of ESPs. These recommendations are intended to enforce
the ESP, particularly in the event that the ESP would head to developments described in
scenario A (or C) and eventually overcoming all obstacles and becoming the world’s leading
superpower in commercial and civilian space applications. In view of these results, it is
concluded that the three scenarios presented here can be useful for deriving foresights
relating to the interplay between geopolitics and the space sector in Europe.
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AYTOMATOMNOIHMENH ANAAYZH WH®IAKOY MONTEAOY YWOMETPQN
(DEM) I'’lIA TON ENTONIZMO rPAMMIKQN FrEQMOP®QN. ENA
NMAPAAEIIMA AMNMO TON INAXO NOTAMO, NAPAINMOTAMO TOY

2MEPXEIOY NOTAMOY

Mapdaoyou ©., BouBaAidng K.
ApioToTéAgio lMaveniornuio OsooaAovikng, Tunua FewAoyiac,
Tougacg @uoikng kai MepiBailovTikng Mewypapiag

NepiAnyn

H avaAuon TV Wneiakwv UYPOUETPIKWV dedodévwy gival pia olyxpovn HEBODOG yia TNV
MEAETN TWV XAPAKTNPIOTIKWV TOU Hop@oAoyikoU avayAUugou, TNV avayvwpion YEWHOPP®V
Kal yevikdTEpA TNV Katavonon Tng €EEAMENG TnGg neploxng. Ma Tnv epappoyn Tng
HeBodoAoyiag avaAuong Tou Yn@iakou HovTENOU UWoUETPpwY (DEM) emAEXOnke n udpoAoyikn
Aekdvn Tou ‘Ivaxou noTapou, napanoTapoU Tou ZnepxeloU. O1 péBodol avaiuong Tou
WYN@IaKoU PovTEAOU UWopeTpwy (DEM) yia Tnv dnuioupyia Napay®@ywv Tou XwpioTnke o duo
MEPN, OTNV avaAuon TWV HOVOPETABANTWV Kal TwV JIPMETABANT®V HOPPOAOYIKWV JEDOUEVWV.
H egpunveia TwvV anoTeAeopaTwy €5€IEE OTI N CUOXETION CUYKEKPILEVWV NApaywywv Tou DEM
(kAion- npooavaToAiopoU Npavmv) WNopei va xpnoigonoindsi we epyaleio yia Tov evToniouo
XAPAKTNPIOTIK®V YEWHOPPWV.

DIGITAL ELEVATION MODEL COMPUTERIZED ANALYSIS FOR
LOCALIZATION OF LINEAR GEOMORPHIC STRUCTURES. AN EXAMPLE
OF INACHOS RIVER, TRIBUTARY OF SPERCHIOS RIVER

Parashou T., Vouvalidis K.

Aristotle University of Thessaloniki, School of Geology,
Department of Physical and Environmental Geography

Abstract

Digital Elevation Model analysis is a modern method for the geomorphological study of
the landscape, for the recognition of specific geomorphic features, and generally for the
understanding of the landscape evolution of an area. The application of this methodology
adjusted on the drainage basin of the Inachos River, tributary of the Sperchios River of
Fthiotida. Digital elevation models (DEMs) provide an opportunity to quantify land surface
geometry in terms of elevation and its derivatives, with the use of univariate or bivariate
data analysis. The interpretation of the results showed that the correlation of specific
derivatives of DEM could be used as a useful tool for the localization of characteristic
geomorphic features.

AEEEIG KAEIBIA: WNEIAKO LOVTEAO UWOHETPWY, YEWHOPPOAoyia, ‘Tvaxog notapdc.
Key words: digital elevation model, geomorphology, Inachos River.
1. Eicaywyn

STnv napouca epyacia €yive MNpPoonabela €QAPUOYNG AUTOMATOMOINMEVWY HEBOSWV
avaiuong Tou wno@lakoU MovTéAou uwopeTpwv (DEM) woTe va evTonmioToUV YPAuMIKEG
YEWHOPPEG. Ma autd To AOyo e€nIAEXBNKe n nepioxn TNG Aekavng anoppong Tou ‘Ivaxou
notapou. H udpoloyikn Aekavn Tou ‘Ivaxou noTapoU anoTeAei va oploBeTnuévn
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YEWHOPPOAOYIKN €vOTNTA Kal €MIAEXONKE pe BdAon AIBoAoyika HOp@OAOYIKA Kal YEWAOYIKA
kpiIThpia. Fewypa@ikd TOMOBETEITAl OTOV KEVTPIKO OPEIVO KOpUO TnG EAAAdac onou
enikpaToUV EVTOVEG OUVONKEG dIauOpPWONG Tou enigpaveiakol avayAlupou.

H ev AOoyw Aekavn eivalr AIBoAoyik@ opoldpop®pn, agou oTo HEYAAUTEPO HEPOG TNG
anoTeAsital and  @AUoxn. ‘ETol TO HOP@POAOYIKO avayAu®o dlapopPOVETAl  OXEDOV
anokA&IoTIKG anod Tnv noTtauia dpdon Xwpic va ennpealetal ano tTnv AiIBoAoyia. Eniong, n
MEYAAN €mdekTIKOTNTAG OTNV dIABPWON TWV CXNMATIOU®V Tou QAUCXN dnUIOUPYEi OUVORKEG
€VTOVOU avayAUQou Kdl anoTunwvel OTnV ENIPAveiakn HopeoAoyia Tov €EAEyXO TNG
TEKTOVIKAG OoTNV noTauia dpdon. TEAog n dpAcn TNG TEKTOVIKNAG OTNV MepIoXn MEAETNG eival
€VTOVOTATN, ONWG (PAivETAl TOOO ANO TA XapToypapnuéva prnyHaTa 6co kai and To YEVIKOTEPO
TEKTOVIKO KABEOTWG Nou enikpatei otnv Kevtpikn EAAGda (pnéiyevng Lwvn Aekavng nepxeiov
notauou).

1.1F'ewypa®ika oToixeia

O 'Ivaxog noTtapog Bpiokeral oTnv XTeped EANGSa, oto Nopo ®6iwTIdag. AnooTpayyilel To
SuTIKO TURAMa Tou 6poug OiTn kal Tn Bopela NAeupd Twv Bapdouciwv. H udpokpITIKh ypauun
TOU TOMOBETEITAl TNV KOPUPOYPAUHn Twv Bapdouciwv, onou BpiokovTal Kal ol NNyES Tou
notapou kovTd ora xwpia Neoxwpl, MAdtavo kar Fapdiki. O ‘Ivaxog notauog, agou
diappeloel TIG AANOUBIAKEG TOU MPOOXWOEIG, €KPAAEl oTov noTapd Znepxeld. H Aekavn
anoppong Tou Tvaxou noTapoU €xel éktaon 338,3 km2, evw n NepPiPeTpog Tng eival 101,4km
Kal KaAUNTel To VOTIOSUTIKO TURMA Tou vouoU ®BinTidag (oxnua 1).
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Sxnua 1. FewAoyikog xdptnc 1nG udpoAoyikng Aekavne Tou Tvayxou norauod.
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1.2 F'ewAoyikd oToixeia

H nepioxn HMEAETNG oploBeTeiTal and TPeEIG, KUPIWG YEWAOYIKEG JOMEC. STA AVATOAIKA-
voTioavaToAika BpiokeTal n Ynepnivdikn oe€ipd nou nepiAapPBdvel peTaBarikd 1IZnuaTta Tng
{wvnc Mivdou npoc Tnv YnoneAayovikn. O «deUTepoc @AUOXNG TG MNivdou» €ival To NETpwa
nou enikpatei atn Aekavn Tou Tvayxou notapoU Kal anoTeAEiTal, KUPiwg, and WYappITonnAITiKa
oTPWMATA, HE EVAAANAYEC KPOKAAONAYWV OTO avaToAlkO TUNKa Tng wvng kal aoBecToAIBoug.
To ndxog Tou Kupaiverar ano 1500 pérpa péxpl 4000 peétpa, (Katoikdtoog, 1992). =Ta
dUTIKA-VOTIOdUTIKG undpxel n osipd Oitnc-Fkiwvag, Tng Zwvng MapvaccoU mou oTnv uno
MEAETN Agkavn anavTdaTal Ye TNV €URAVION Tou TeAIkoU (AUoYNn MaAaiokaivou-Mpiapnoviou
(avwTepo Hwkaivou), Tng {wvng. To naxog Tou eival nepinou 1500 pETpa. 3Ta KATWTEPA
oTpwUaTa eival aoBecTopapydaikog kalr €EeAiOOETAl KUPIWG O WAMMITEG KAl KpokaAonayn
(MouvTpakng, 1985). Zta Bopeia n Askavn Tou ‘Ivaxou notapou opiletal and To HeyAAo
priYMa Tou =nepxeiou, nou pe dielBuvan AvaToAn-Auon TEWVE! eykapalia To EAANVIKO TOEO e
anoTéAeopa Tn dnuioupyia TNG op®VUMNG Aekavng. To pnyua apxios va Asitoupyei and To
Tpiadiko-Ioupaciko, sival deEIOOTPOPO E KAVOVIKN OUVIOT®WOA Kal €xel Bubiosl onuavTika To
Bopeio pn&lyeveg TEPAXOG TOU WG NPog To VoTIo (KaToikatoog, 1992).

H xwpIkn kKatavoun Twv napanavw oXNUATIoMwV @aiveral ato oxnua 1. O @Auoxng Tng
Mivdou kaTtaAapBaver 131,8km2 , o @AUoxng Tng OiTng 133,3 km2, oI aoBeaToAlBol TG
YnepmivaIKAG OEIpac kaTahapBdavouv 41,1 km2 kai ol TETAPTOYEVEIC anoBeoelg 32,1km?2.

2. M£60do1 avaAuong

H avdAuon Twv XapakTnpioTIK®OV Tou €ddgoug BonBdasl oTnv avayvwpion diapopwyv
YEWHOPP®V KAl oTnv Karavonon TnG €EEANENG Tng nepiloxng. lMa autd TOo oOKonod
KATAOKEUAOTNKE Kal avaAUuBnke To WnQIAkO HOVTEAO UWouETpwv (DEM) Tng neploxng
MEAETNG. Ma Tnv €€aywyn TwV NApayovTwyv Kdl TWV XApakKTNPIoTIK®V TOU YNPIakoU HOVTEAOU
uyoueTpwv (DEM) xpnoigonoindnkav Tonoypagikoi XapTteg Tng IM.Y.Z. kAipakag 1:50.000,
@UAAa Aapia (Mapivog & ManacTapatiou, 1967), Znepxeiada (KaAAépyng et al., 1970),
Kapnevnalov (KaAAépyng et al., 1970) kai Aidopikiov. H eneEepyaaia Twv dedouévwy EYIVE OE
AOYIOHIKO TV MEwypaik®wv ZuoTnuaTtwv MNAnpogopiwv (G.1.S.).

Apxikd, wnolonoinénkav ol 1coUweiG Twv 20m, OTn OUVEXEId, KATA MPOCEYYION
wneionomdnkav 10oUyei¢ Twv 10m kal TeEAIKA Xpnoigonomndnke n WEBODOG NapeUBOANG
QUOIKNG yeiToviag (natural neighbor interpolation) nou diaipei To kaBe ikovoaToixeio (pixel)
o€ TEoOEPA HE napopolieg 1316TNTeG. O kdavaBog (grid) mou kaTaokeudoTnke éxel HEyeBog
keAIoU 20m nou €ival To KAaTAAANAOTEPO avaloya PE TA XAPAKTNPIOTIKA TNG Wwn@Ionoinong
(xapTeg kAipakag 1:50.000), Tnv noAunAokdTNTa Tou avayAu@ou Kdl TIG napaywyoug Tou
€dagoug nou avaiubnkav (Kienzle, 2004).

2.1 Ta&ivéunon VWOoUETPWY Kal KANOEWV avayAupou

H napaperponoinon kai n nogoTikonoinan Twv IBI0TATWY TNG UDPOAOYIKNAG AEKAvng €ival
BépaTa pe Ta onoia €xouv acxoAnBei moAAoi enioTripoveg. O Dikau, To 1989, npodTeive pia
Taglvopnon TwV UWOMETPWV TWV AEKAVWV MOTE va TIC XapakTnpioel. XpnoigonoliwvTag To
Wn@Iakd HOVTEAO UWOUETpwY (DEM) KaTAOKEUACTNKE 0 XAPTNG UYWOUETPpWY, CUNPWVA HE TNV
Ta&ivopnon Tou Dikau, 1989. Ztov nivaka 1 napoucidleTal n KATAVOUN TWV UYOUETPWV OE
OXEON WE TNV EMIPAVEIA NOU KATaAapBavouv.

Mia GAAn NapdueTpog Mou HMopei va unoAoyloTei Kal va noooTikonoin®si and Tnv
nepaITépw avaiuon Tou wn@lakoU MovTeAou uwopetTpwyv (DEM) e€ival n kAion Tou
avayAupou. O Demek (1972) npoTelve pia Ta&ivounon Twv KAIOEwv kaBe Aekdvng PE Tn
XPNon TnG onoiag xapaktnpilel TIG MNEPIOXEC Mnou gpgavifouv Tnv idla TiUnR kAiong. H
Tagivopnon auTr akoAouBeital eniong ano Tnv International Geographical Union kal xwpilel
TIG TIMEG TNG MEONG KARONG Tou avayAu@ou oc €€l oPAadeG. XpnOIKOoMoIOVTAG WG Napaywyo
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TOU WnQIakoU POVTEAOU UYWONETPwV (DEM) TnVv KAION, KATAOKEUAOTNKE 0 XAPTNG KAIOEWV ME
NEPIOXEC MOU €xouv gUPoC KAioEwv availoya pe Tnv Ta&ivounon Tou Demek. STov nivaka 2
(aiveTal N KaTavoun Twv KAICEwWV ava snipaveia.

2.2 Avaiuon povopueTaBANTWV HOPPOAOYIKWV SeS0UEVWV

2.2.1 XapTng oKIAOPEVOU avayAugou

MNapaTtnpeital OTI PEPIKEG POPEC TA OPIA TWV XPWHATIKOV HMETABOA®V OTO XAPTn TOU
wneiakou povTehou avayAugou (DTM) eival apkeTa evtova. AuTo cupBaivel yiaTi ol TIHEG Mou
naipvouv Ta cikovoaoToixeia (pixel) mou Bpiokovral To €va kovTd oto GAAo, N kai dinAa,
Mnopei va dia@pépouv apkeTd (nepiocoTepo and 100m) cUppwva HE TNV avaAucon Tou
HovTEAou. H B€an Toug oTnv €ikdva Pnopei va svtonioTel eUkoAa, a@oU Taiplalel NeE EVTOVEG
MeTaBoAéG aTnv kAion, nou BswpeiTal deikTnG ToNoBETNONG Kal evTonigpoU pnyddtwy (Ganas
et al., 2004).

To DEM nou KaTaokeudaoTnKe diapuopPwOnKe Pe TETola XpwHaTikn diaBaduion Tou paupou
TOVOU, WOTE BE0EIG UE XAMNAO UWOUETPO VA avanapioTwvTal Je okoUpPo Paupo Kal NePIOYEG
ME MEYAAO UWOMETPO ME Acukd. O xApTnG OKidopévou avayAugou (shaded relief)
XPNOIJoNoINBNKE yia va anoTunwbouv ol EVTOVEG HETABOAEG TWV XPWHATIKWV TOVWY, dnAadn
0l EVTOVEG WETABOAEG OTIG TIHEG TWV UWOHETPWV TWV EIKOVOOTOIXEIWV. ‘ETOI KaTEoTN duvaTo
va onTikonoin®ouv kal va avanapactabouv JdieuBUVOeIg avanTugng pnydaTwy, agol Onwg
npoteivouv ol Ganas et al. (2004) 6€oeig Onou YeITOVIKA €IKOVOOTOIXEId €XOUV HEYAAn
31a@opa TIHWV Kal EKTEIVOVTAl YPAUKIKA, Taipialouv e npavr pnyHatwv.

2.2.2 XapTtng KAioswv

MeTa Tnv ene€epyaaia Kal TNV avaAuon TwWV UWOHETPWY Kal TWV XAPTWV NoU NpoKUNTouv
anod autd, BswpeiTal anapaitnTo va availuBouv ol napdywyoi Tou. H npwTn napdywyog Tou
UWOWETPOU €ival n ywvia kAiong. AnoToueg aAAayEg TnG ywviag kAiong, péoa og pia nepioxn,
eival évdeign dpaong pnyuaTwv. Eniong, xapakTnploTikn €ival n TalTion €NINNK®V NEPIOXOV
ME anoToun MWETABoAn Tng KAiong, oTo XapTn KAioEwv, Pe TONoBecieq nMpavwv pnydaTwv
(Ganas et al, 2004).

H xwpikn avdAuon Tng kKAiong, kKabwg Kai n KaTAoKEUR TNG aBpoIoTIKAG KAPNUANG KAIoEwV
MnopoUv va OBeifouv Moleg €ival ol KPIoINEG YwVieG KAIONG WOTE €va npaveég- enipavela
ano&uong (scarp) va BewpnBei npaveég priypatog (Jordan, 2003). Eniong, 6nwg ndn £xel
avaAuBei, o xapTng kAioewv BonBael atnv NpdBAeywn Twv digpyaci®v diaBpwaong. AAWGTE N
TIMA TNG KAioNg €ival anapaitnTn kai otnv naykoéopia e&icwon diaBpwong (Universal Soil Loss
Equation ) (Dunn and Hickey, 1998).

‘'Onwg npoteivouv ol Dunn and Hickey, (1998), n npoBAewn Tng KAioNng, wg Napaywyog
UWOUETPWY WwnolakoU HovTENOU, pnopei va yivel pe diagopeg pedddoug. O1 NEPICTOTEPO
XpnoigonoloUPeveg sival n péBodog yerrviaong (Neighborhood Method), n p€Bodog péyIoTNG
kAiong (Maximum slope Method) kair n p€Bodog kAiong MEYIOTNG KaTweEpeiag (Maximum
Downhill slope Method). MNa Tnv KaTtaokeur Tou XApTn KAiocewv Tng Aekavng Tou Tvayxou
notapou xpnaoigonoinénke n WéBodog yeiTviaong.

T€Aog unoloyioTnke n aBpolaTikn KaunuAn KAiong yia Tnv Aekavn Tou Tvayxou notapou. O
Jordan, 2003, npoTeivel 0TI and auto To didypappa sival duvaTd va evTonioToUV Ol KPIOINEG
kAigeig, dnAadn Ta onueia ekeiva OMoOU n epaANTodévn TNG KAWMUANG WETABAAAETal, WOTE
auTéC va xpnoigonoinBoUv yiad TNV KATAOKEUR ToU XAapTn KAioEwv Kkal Tnv KaAUuTepn
avanapaoTacn TwvV HETABOA®V.

2.2.3 XapTng npogavaToAiopou

O npooavaTtoAiopog (aspect) OAwv TwvV npavwv Tng Askavng Tou ‘Ivayxou noTtapou
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UNOAOYIOTNKE KAl XapToypa®nobnke w¢ NpwTn Napdywyog Twv napaTdewv TwV HEYIOTWV
kAiocewv. Ta Tnv KATaokeun Tou XapTn auTtoU Xpnoigonolfdnke w¢ undfabpo o XAapTng
OKIQOPEVOU avayAu@ou TnG NePIOXNG HEAETNG WOTE va TovioTel n B€on Twv KOIAGdWV Kal Twv
paxwv. BéBaia and Tov XAaptn npooavatoAlopoU kal Wovo, eivar duvatov va e€EaxBolv
OUMUNEPAOUATA OXETIKA HE TNV aKpIBry TONoBETNON EMINNKUMEVWY KOIAGdwV, andTopwv
npavwv kal paxwv (Jordan, 2003).

O1 TINEG nou xpnolgonomnénkav yia Tnv Tagivounon Tou XApTn npocavaTtoAiopou
npogkuywav anod Tnv abpoioTikh KApnUAn npocavatoAigpoU npavav, and To didypappa
dlaonopdg npooavaTtoAiopoU  Apavowv-  enQAveiac  kalk  ané 1o  pododidypapua
npooavaToAiopoU npavov .

2.2.4 XapTng KaTtavounc Tonoypagikou JeikTn

O Tonoypa®ikog OeikTng (topographic index), 1 Tonoypa®ikog JOeikTnG uypaciag
(topographic wetness index), €ivai n nio eupéwg Oladedopevn deUTEPN NAPAYWYOG TWV
WYNQIaKwV HOVTEAWV UWouETpwY (DEM) kal XpnoldonolsiTal yia va neplypdyel Tnv €nidpacn
TNG Tonoypagiag orn Katavour Tng uypaciag Tou €ddagoug oe Wia nepioxn. O unoAoyiopog
Tou TonoypagikoU OeikTn BacileTal oTtnv 10€éa TNG Kivnong Tou vepoU OTa npavn Kai Tng
OUYKEVTPWONG Tou vepoU oTnv Bdon Twv npavov. MapdAo nou n npooEyyion Tou
Tonoypagikou JeikTn €ival anAr, ol UNOAOYIOHOI NEPIEXOUV TNV Tonoypagia nou @aiveral va
KaTéxel KUpla B€on w¢ napdyovTtag pUBUIONG TNG CUKNEPIPOPAG TOU VEPOU Tou dd®ouc. ‘000
MEYAAUTEPN €ival n €KTaon TNG Tonikng UdPOAOYIKNAG AEKAvVNG Kal 600 PIKPOTEPN €ival n ywvia
KAiong, T600 uwnAdTEPN €ival n TIPA Tou JeikTn, TOOO WIKPOTEPO To BABOG Tou UdPOPOPEA Kal
OUVEN®G MNopEi va avapeveral uypod £€dagog (Beven and Kirkby, 1979, Quinn et al, 1991).

H HEAETN TNG XWPIKNAG KATAVOUNG TOU Tomnoypa®ikoU JeiKTn O OUOXETION WE TIG JIAPOPEG
YEWHOPPEC PBorbnoe oTtnv Ta&ivopnon Tou Kal OTnV E€PUNVEId TwV TIoV Tou. OI paxeg
xapakTnpifovtal and YapnA&ég TIMEG, evw Ta XAMNAOTEpA onueia Twv npavwv, 131aitepa ol
KOIAEC NEPIOXEC Kal 01 BACEIG TWV KOIANAdWV £Xouv UWNAEG TiIWEG (Rodhe and Seibert, 1999).

2.3 Avaluon JIPeTaBANTOV JOPPOAOYIK®MY JEGOUEVWV

H avaiuon dipetaBAnTov dedopévwv €€eTdlel Tn oxéon METAEU Twv HeTABANTWV, nola
oToIXeld napdyovTal Kal noia €ival n onuacia Toug. H oUykpion Tou XapTn KAIoEwv og oxEon
ME TOV XAPTN NMPOocavaToAIGH®V Kal Tou adipouBiou TwV YPAUH®OEWV NMou NpokUNTOUV OF
OoX€on He To aliyolBlo Twv peddTwv Tou udpoypagikol JikTUou Tou ‘Ivayxou noTapou
HnopoUv va gvioxUoouv Kal va €niReERalwcouV TNV UNApEn CUYKEKPILEVWV YEWHOPPOAOYIK®DV
XAPAKTNPIOTIK®V TOU avayAupou, ONnweG paxwy f anoTodwyv npavav.

2.3.1 S0yKpIon XapT®V KAIOEWV - NpooavaToAIou®V

2.3.2 3Uykpion PJop®ng udpoypd@ikol diIKTUOU-YPAUPWOEWY Kal aliyoubiou pepdtwv - afiyouBiou

H avaluon JipetaBAntov  dedopévwy, OnAadn kAiong kalr npoocavaToAiopol, o€
dlaypaupaTta, pododiaypduudra kKal oTtepeodiaypdupaTa (stereo net) oe ouvduaouo ME TN
XWPIKA KaTtavoun Twv Oedodévwv MMopel va xpnoldonoindei wg £va epyaAsio yia Tov
EVTONIOUO YEWHOPPOAOYIKQWV XAPAKTNPIOTIKWV KAl TEKTOVIKOV OTOIXEIWV OTNV MNEPIOYN
MeAETNG (Jordan, 2003). Ta diaypduupaTta nou avagepbnkav pnopolv va deiouv av Ta
npavr, yia Kanoia r KAnoleg OUYKEKPIUEVEG DIEUBUVOEIG, €XOUV PEYAAUTEPN KAion. H Xwpikn
katavopr Twv JOedopévwyv KAionGg- npooavaTtoAiopoU dnuioupyei  Xaptn OTov  onoio
aneikovifovTal ol NEPIOXEG OMOU Ol HETABOAEC AQUTEC €ival TAUTOXPOVA EVTOVEG.

YPAUHWOEWV.
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H aoUppeTpn avanTugn evog udpoypa@ikoU JIKTUOU NMOAAEC POPEG ogeileTal aTnV aAlayn
TnG d1elBuvong pong opioHEVWY KAGdwV e€aiTiag pnyddTwy kKaBeTwv oTnv por Toug. 'ETal, n
avanTtuén kali n Hoper Mnou anokTd To udpoypagiko JikTuo €EapTdTal augeca ano Tnv
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TEKTOVIKN Mou enikpatei. H WeEAETN Tou udpoypa®ikoU JIKTUOU KaABWG kal oUykpion
udpoypaPikoU JIKTUOU-YPANN®OEWY Kal alijyoubiou pepdtwv - aliyoubiou YPAPHWOEWV
NPOTEIVETAl YIa va &VTONIOTEl av n TekTovikn €mdpd otnv avdantuén Tou dikTUou (Deroin et

al., 1995, Mayer et al.,, 2003). ZuvoAikd, ol OIeUBUVOEIC TWV YPAUUOOEWV MOoU
anotunwbnkav OTo XApTn KAigewv xaptoypagndnkav oe pododidypauud, WOTE va
guykpIBoUV pe To aliyoUBio TWV PEUATWV Tou udpoypa®ikoU SikTUouU Tou 'Tvayxou notapou.

3. AnoTeAéoparTa

3.1 Ta&ivounon UWOUETPWY Kal KAIgEWV avayAupou

'Onw¢ gaiveral oTov nivaka 1, 170 56,29% TnNG AekAvNg anoppong xapakrtnpiletar wg
opelvr) neploxn. O neploxeg mou katatdogovTtal oTiG Aopwdelg (14,52%) kal NUIOPEIVEG
(22,16%) €ival ouciacTika Ta Npavh Tng kolAddag Tou noTapoU, ekATEPWOEV TNG KOITNG Tou.
H nepioxr nou xapaktnpileTal wg nedivr), katalappavovrag To 7,03% Tng Aekavng Tou ‘Ivaxou
noTtapoU, avrkel aTo pInidlo nou dnuioupysi To NOTAWI WETA TNV €£080 TOU AMO TA OTEVA.

O nivakag 2 JIaTUN®VEl TNV XWPIKN KATavoun Tng KAiong ortn Aekavn Tou ‘Tvaxou
notapoU. MapaTtnpeital 6T oto 62,40% TNG enipaveiag TNG Aekavng, dnAadn 211,10 km?, Ta
npavn avantuooovTal Je kKAion JeTa&u 150-350 yeyovog Nou OUVENAYETAl EVTOVEG JIEPYATiEG
anoyUpuvwong, epnucpoi edap®yv, AaonoppoEg, EVTovn aulakwTrh Kal ypauuikn diaBpwaon. H
€KTAON TNG NeEPIOXNG HE KAioelg 150-350 €ival apkeTa WeydaAn kal Tuxaia diaveunuévn péoa
oTn Aekavn, woTte va Bewpnbei OTI o1 évToveg dIaBpwTIKEG dlepyaaieg sival éva YevIKOTEPO
XAPAKTNPIOTIKO TNG AEKAVNG.

Mivakag 1. Xwpikn KaTavoun TwV UWOUETPWV oTn Aekdvn Tou Tvaxou notapou ouuewva Ue
Tnv Ta&ivounon Tou Dikau, 1989.

EUpPOC UWONETPWV TUnog avayAugou ‘EkTaon (km?) MoooaTo €KTAONG
<150 MNedivo 23,78 7,03%
150-600 NOPWOEG 49,12 14,52%
600-900 Huiopeivo 74,97 22,16%
>900 Opeivd 190,43 56,29%

rivakacg 2. Xwpikn karavoun Twv KAioewv oTn Aekavn Tou Tvaxou notapou ouu@wva
ue Tnv Taéivounon Tou Demek, 1972

KAioeig o€ poipeg Emigpaveia og km? MooooTd €kTaoNG
0-2 25,17 7,44%
2-5 12,58 3,72%
5-15 83,59 24,71%
15-35 211,10 62,40%
35-55 5,82 1,72%
55< 0,04 0,01%

3.2 Avaiuon povoueTaBANTOV HOPPOAOYIKWV OED0UEVWV

3.2.1 XapTng oKIAOPEVOU avayAugou

Me undpabpo To XApTn OKIAOUEVOU avayAupou, NMou KaTAOKEUAOTNKE HE XaunAn ywvia nAiou
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WOTE Ol PETABOAEG TWV UWOUETPWV va €ivadl EVTOVOTEPEG, WNQIONOINBNKAV Ol XapaKTNPIOTIKEG
YPAUMWOEIC Nou evTonioTnkav. Maparnpsital n Unap€n nepioxwv 6nou napoucialeral YpauuIkn
avanTugén kal napaAAnAia Twv npavav kai Twv KoIAadwv. Eniong undpxouv nepioxeg 6nou KaTta
MAKOG YPauHIK®V KoIAadwv avantuooovTal TpIiywvika npavn (triangular facets), nou eivai
YEWHOPPOAOYIKO XapakTnpIoTIKO dpAcng KavoviK®V pnyddaTwy (oxrnua 3A).

3.2.2 Xaptng kAigswv

270 oxnpa 2A To abpoloTIKO NOGOOTO TNG ENIPAVEIAG ER@avifeTal o apiBunTIK kAigaka.
Ano Tnv avaAuon TwV TIHOV TOV KAICEwV dianioTwveTal 0TI To 13% TNG AeKAvNG €xel KAIOEIG
MIKPOTEPEG anod 20, To 18% é&xel kAioeiG 20-150 kal To PEYAAUTEPO MOCOOTO TNG AgKAvNG,
dnAadn To 60% €xel kAiosic 150-300. H napaTtrpnon autrh CUPQWVEI YE TNV availuon Tng
kAiong Tng Aekavng We Baon tnv Ta&ivounon Twv KAioswv Tou Demek (1972).

SOgewva, Pe Tn Ta&ivounon TwV KAICEWV Mou Npogkuywe and Tnv avdiuon Tng
aBpoIoTIKAG KAUNUANG TV TIHWV TNG, KATAOKEUAOTNKE 0 XAPTNG KAIoEwV w¢ napdywyog Twv
UWONETPWV. XpNOILonoi®vTas wg PebodoAoyia OTI andToueg KAIOEIG epgavifovTal ag BEoEIg
OMOU VYEITOVIKA €IKOVOOTOIXEId TOU XAPTn KAICEwv €xouv HeydaAn diagopd TIH®YV,
wneionomdnkav ol Bgogig OMOU n  &€vrovn auTn apiBuUNTIK HETABOAR  YEITOVIK®V
€IKOVOOTOIXEIWV avanTUoosTal Ypaupika. 2To oxnua 3B napouadialovTal ol YPAUHWOEIG Nou
NPOEKUYAV TONOBETNUEVEG NAVW OTOV XAPTN KAITEWV.

8° MaveAAnvio Fewypa@ikd ZuvEdpio

Ki.ion ava a6poioTiké 1060670 emodverog Aviypappo katavoprg
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A B

Sxnua 2. A: ABpoioTikn kaunuAn kAiong Tng Aekavng Tou Ivaxou notauou. B: Aidypauua
KaTavoung Tou rnpooavaToAIoUoU TV npavwv avdAoya e Tnv enipaveia nou
karaAaupavouv.

3.2.3 XapTng npooavaTtoAiopou

60

STO JUTIKO TUNAMA TNG AEKAVNG NAPATNPEITAI OUOIOHOP®N YPAWKIKN avanTuén npavmv We
npooavaToAiopo (aspect) BopeloavaToAiko. AvTiBeTa, oTo avaToAikd TUAWA TnG Aekavng ol
npooavaToAiouoi Twv npavmv AapBdavouv peyaAuTepn noikiAia TiH®v. Fevikda, dianioTwveTal
anouacia Npavwyv e VOTIO NpocavaTtoAiono onwg gaiveral kai anod To oxnua 3.

H kapnUAn Tou oxnuaTtog 2B deixvel OTI KPIOIMEG TIMEG OMoU PETABAAAETal n KAion Toug
gival n TP 750 kai n TiUn 2650, OToOIXEi0 MOU @aiveTal KAl anod Tnv aBpoioTiKr KAPnUAn Tou
npooavaTtoAiopoU. AuTr n HeTaoAn eival 1diaitepa aigdbnTh otn AoyapiBuIkn aBpoioTikn
KaunuAn kai og pododiaypappa. MNaparnpeital YEYIoTN CUYKEVTPWON TIMWV oTo didoTtnua 0o-
750, dnAadn BopeloavatoAikol npooavaTtoAiopol npavr). Eniong, éva delTepo diaoTnuUa HE
€vTovn napouaia TIHWV ival 2650-3600.

>Tn Aekdvn anoppon¢ Tou ‘Ivaxou noTapoU To MeEYAAUTEPO MOCOOTO MPAVWV  EXEI
npooavaTtoAiopo (aspect) BopeioavatoAikd. To yeyovdg autod o@eiAeTal oTnv avanTugn Twv
npavwv o Mdia kKupia dievBuvon (alipouBlo) BopeloduTikh- voTioavaToAlkr. Emiong, Mia
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OelTepn opada npavwv, He PopeloduTikO npooavaTtoAioud avanTtuooesral o€ afipoubio
BopeloavaToAikO- VOTIOOUTIKO.

3.2.4 XapTng KAaTtavounc Tonoypagikou deikTn

ST0 oxnua 3A napoucidleTal o XapTng KATavoung Tou TomnoypagikoU d€ikThn. STov XapTn
auTo NapaTnPouVTal NEPIOXEG HE JIAPOPETIKN KATAVOUN TWV TIHWV, dpoU PE oKoUPOo XpwHa
aneikovifovTtal B£0sIg Pe XaUNAO Tomoypa®iko S&iKTn Kal PHE avoIxXTo Xpwua BECEIC e UWPNAO
Tonoypagikod deiktn. ZTnv nepioxn A ol B€0e€IG PE UWNAR TIPA Tonoypa®ikou OeikTn
kaTtahapBavouv apketn éktaon. H aitia sival n Unap&n aoBecToAIBwV o€ AUTH TNV NEPIOXR, Ol
onoiol €xouv kapaTikonoinBei wg €va PBabud. O deiktng deixvel pia nepioxr HE OMAAO
avayAu@o oTnv onoia To £daQog UNopEi va anokThOoEl JEYAAN NocoTNTA Uypaaiag.

ZTnv neploxn B o1 péoeg TIWEC Tou TonoypagikoU OeikTn €ival apKeTA MEIWHPEVEG HE
anoTéAETPA n NePIOX va @aiveTal nio oKoupoXpwHn, avaloya Pe To unopvnua Tou xapt. H
nepIoxn auTr avTioTolxel oTn B€on 6nou o 'Tvaxog NoTapog SiapopPwVvel TNV KolAada Tou
anoTopa npavr oxnUaTog V, kKai n katd Badog diaBpwaon ival evrovoTepn. ANWOTE, QaiveTal
OTI N KOITnN Tou noTaupoU oTn B€on autn dev €xel UWNAEG TIMEG TomoypagikoU JeikTn o€
MEYAAN €kTaon.

Ztnv nepioxn I, To NAATOG TNG NEPIOXNG HE UWNAEG TILEG TONOYPAPIKOU JEIKTN HEYAAWVEL.
OI TIHEG TOu JeikTn KATA MAKOG TNG KOITNG €ival XapakTnpIioTIKEG divovTag pia Tornoypagia
€ningdn, Me MIKPEG KAIOEIG, OMOU TO VEPO MMNOPEl VA OUCOWPEUTEI €UKOAQ AOYW TNG
Tonoypagiac autng. EkatépwBev Tou kAAdou Tou noTapoU napatnpeital SiapopETIKOG TPONOG
dlaonopdg TwV TIMWV. ZTO BOPEI0 TUNAMA Ol TIMEG €ival MEIWHPEVEG degiXvovTag E€VTOVO
avayAu@o, avtiBeta and OTI oTo VOTIO TUNAKA TNG KoIAAdag onou eugavifovral au&nueEveg
TIMEG KAl OUVENWG APKETA enineda TURAKATa Tou avayAugou.

ZTnv nepioxn A, og pia 6€on 6nou Ba avapevoTav XapnAEg TIMEG Tonoypa@ikou JeikTn,
a@ouU n Tonoypa®ia Taipialel NEPIGAOTEPO PE pAxN, NApATNEOUVTal WNAEG TIMEG. DaiveTal OTI
0c MIa NEPIOXN ME OPKETA MEYAAUTEPO UWOMETpO and Tnv yemovikn Tng (oxnua 3A)
avanTuooovTal ENINEdEG EMIPAVEIEG MOU UNOPOUV VA GUYKEVTPWOOUV Kal va d1aTnprioouV vepod.

stnv neploxn E, kupiwg oTa voTioavaTtoAlkd Tng, OlanmioTWVovTdl WIKPEG TIMEG
TonoypaqgikoU O&ikTn. =€ auTr TNV NeploXf N duvaTOTNTA CUYKEVTPWONG KAl CUYKPATNONG
vepoU and To £€dagog cival neplopioyévn eEaiTiag Tng Tonoypagiag. Eniong, napartnpeital oTI
gTnNV MNePIOXN auTr avanTuooovTdl MOAAEG EMIUNKEIG PAXEC (XAMNAEG TIMEC Tomoypagikou
deikTn) nou pnopolv, We Tn BonBela Tou XApTn Tou oxNnMatog 3A r Tov YEWAOYIKO XapTn,
KAnoleg and auTéG va GUOXETIOTOUV LE Mpavn pnypaTwy.

TéAog n nepioxny =T, nou kaTaAaupPavel TIG aAAouBlakéG anoBEcel Tou noTauou,
eg@avileTal pge NOAU WnAEg TINEC Tonoypa@ikoU JeikTn oxedov o OAn Tnv nepioxr. H
duvaToTnNTa CUYKEVTPWONG VeEPOU OTIG aAAOUBIAKEG anoBECeIC €ival yvwOoTH Kal oQeiAeTal
TOOO OTNV Tonoypagia Twv pIMIdiwv 600 Kal oTa UAIKA nou anoteAouvTal auTd. H 8€on =T sivai
€vOeIEN TNG OWOTNG EQAPHOYNG TOU ToNoypaPikoU JeikTn aTnv KolAada Tou 'Tvaxou noTauou.

3.3 AvaAuon diPeTaBANTWY PHOPPOAOVIKWV SESOUEVWV

3.3.1 SUykpion XapTn KAIOEWV- XAPTN NPooavaToAgU®V

MNa Tnv xaptoypapnon Twv Oedopévwyv Kal Tnv KaAUuTepn avanapdoracn Twv
anoTeEAECUATWY XwpPIioTNKeE n kAion oe 5 JdiaoTApaTa. 2710 OxNAMa 4 @aivovTal Ta
pododiaypdupata nNARBouG TIHWV NPOoCavatoAlopoU yia TIG 5 Tagelg kAioswv. ‘Onwg nATav
avapevopevo ano Ta Napanavw, To NARBoG TwV TIWV nNpocavaToAiopoU yia Tnv NEPNTn Taén
TIMWV KAioNng (170< kAion) gival To peyaAUTepo, n=32.736 TIPNEG. SUVENWMG, AUTN N TA&N eivai
n Kpioun kal npénel va €EetacBei n OUOXETION TNG ME TOV MNPOOAVATOAIOMO. To
pododidypappa Tng E TAENG Tou oxnuaTtog 4 Odeixvel OTI Ta onueia pe kAion >170
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avantlooovTal o dUO KUPiwG npoocavaToAiopoUg, évav kKUpIo BopeioavaToAlkd Kal éva
deuTepelovTa PBopPeIOdUTIKO. SUVENW®G, Ol TIMEG AUTEG MPENEl va xpnaoidonoinbolv yia Tnv
KATAOKEUN TOU XApTn CUOXETIOMOU (correlation) Tng kAiong (slope) We Tov nmpoocavaToAiouo
(aspect) Twv npavwv.

A: Xaptng okiaopévou avayAugou
(shaded relief) Tng Aekdvng Tou 'Ivaxou
notayou. Me aonpeg YPAUMES
ansikovifovtal ol YpAUU®OEIG Moy
€VTONIOTNKAV OTOV XAPTn OKIAQOWEVOU
avayAugou and Tn diagopd TV TIH®V
TV YEITOVIK®OV EIKOVOOTOIXEIWV
(pixels).

B: XapTng kAicewv (slope map) Tng
Aekavng Tou ‘Ivayxou noTtapou. Me
Aonpeg  YPAUMUEG aneikovilovtal ol
YPAUUWOEIC NOU  &vTOMioTNKAV ~ OTO
XApTn  OKIaopévou  avayAugou  Kal
XAapTn kAicewv ano Tn dilagopd Twv
TIHOV TWV YEITOVIKWOV EIKOVOOTOIXEIWV
(pixels).

NHOMNHMA

T AN L
BTLAM AT

ot -

I Xaptng npooavatoAiopol Twv
npavov (aspect map) Tng Aekavng Tou
‘Ivaxou noTapoU. Q¢ unoBabpo Exel
XpnoigonoinBei To okiaopévo avayAu@o.

YNOMNMMA
SRR
A: Xaptng KATAvoung Tou
TomoypagikoU  JeikTn  OTn  Askavn
anoppong Tou ‘Ivaxou noTapou. Ta
ypaupata A, B, I, A, E kai =T opilouv
NEPIOXEG OMOU O TOMOypa®IKOG JeiKTNG
anokTd dIapOpPETIKEC TIMEG.

MeaTare

A
Sxnua 3. XapTeg karavoung HovoueTapANT@v LoppoAoyikwv deOOUEVWY.
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Ta&n A: kAion Ta&n B: kAion Ta&n r: Ta&EN A: kAion Ta&n E: kAion
0o- 30 30- 60 kAion 60- 12 120- 170 >170

Zxnua 4. Pododiaypdupuara OUGXETIONG KAIONG npooavaToAiouou npavov
orn Aekavn Tou Tvayxou notauod.

To oxnua 5A napoucialel Tov XAPTn MOU MPOEKUWE dano Tn OUOYXETION KAioNng-
npooavaToAiopoU Npavwv yia TIYEG KAiong >170 kal yia TIMEG NPOCAvAToAIoPoU 250-750 Kal
2750-3000. Ta palpa BEAN deixvouv TIG BEoelg 6Nou n KAion Kal 0 NPocavaToAIoHOG TWV
nEAvwyv anokTouV, OTIG CUYKEKPIPEVEG TIMEG, YPAMMIKNA avanTugn.

H oUykpion Tou xapTn okiaopévou avayAugou (oxnua 3A), Tou XapTtn KAicewv (oxnua
3B) kal Tou XApTn GUCXETIONG KAIGNG- npogavaToAiopoU npavwv odnyei oTo cupnépaocua Ot
ol B€ogIg nou deixvouv Ta BEAN oTo oxnpa 5A TauTifovTal pe BEoeig pnyuaTwy. H napatripnon
auTr enaAnBeleTal Pe Tn yewAoyia kal TNV TEKTOVIKN TNG Aekdvng Tou Tvaxou notapou. Ta
PAYHMATa nou €xouv wnelonoinBei and Toug yewAoylikoUg XapTteg Tou IFTME, nou avagéEpovTal
otnv eioaywyn (oxnua 1), TonoBeTnOnkav NAvw OTOUG XAPTEC OKIAOHEVOU avayAugou,
KAIOEWV Kal GUOYXETIONG KAIOEWV- NpooavaToAiopoU npavwyv. Ta NePICCOTEPA anod Ta priyuara
TWV YEWAOYIKOV XApTwV TauTifovral PE auTd MNou nPoKUNTOUV anod Toug XApPTEG Mou
napaxénkav (oxnua 5B).

A: XAdpTnG oUCXETIONG TwV
EMNIKPATETTEPWV KAIOEWV (KAion >17)
kar npooavaroAiouwv (250-750 kai
2750-3000). Me paupa BEAn gaivovTai
Bcoeic onou o1 dUO NAPAUETPOI
OUGOXETICOVTAal, YIa OUYKEKPILEVEG
TILEG, O€ ypauuikn dieubuvan

A
- .,i. ‘ YNOMNMMA
B: XapTng ou-oxeTIonG kKAioewv (kAion
>17) kai npooavatoAiouwv (250-750 kai
2750-3000) e UNEPBEON TWV KAVOVIKWOV
PNYUATWV ano Tov YEWAOYIKO xdpTn.
B

SXNKa 5. Xapreg oUOXETIONG Twv d1APOPWV YEWHOPPOAOYIKWV OTOIXEIWV
NG Aekavng Tou Ivaxou notauod.
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3.3.2 SUykpion pop@nc udpoypamikou JIKTUOU-YPAUU®MOsWY Kal aliyoubiou pepdTtwyv - aliyoubiou

AUPUWOEWV.

XapakTnploTikn anodein Tng enidpaong TnG TEKTOVIKNAG OTo udpoypa@iko diKTuo €ival n
oxedOV KABETN OTPEWN TOU MIO €MIPAKN KAGdou 6n¢ TAENng Tou dIkTUOU OE TEGOEPA ONUEia Kal
oe andoTaon MIkpOTEpn Twv 7,5 km (oxAua 6). =To oxnua 6 €xouv TonoBeTnOei ol
YPAUH®MOEIG MOU Mpoékuwav anod To XapTn KAioswv. Eival guygavng n enidpacr Toug oTo
udpoypaikd OikTuo. Z& OpIoPéveg BEoelg, 101aiTEpA OTO VOTIO TUAMA TNG AEkAvNg,
napaTtnpouvTal kKAadol Tou JIKTUOU MOU TEUVOUV TIG YPANH®OEIC XWPIC va TIG akoAouBoulv,
YEYOVOG nou niBavov o@eileTal oTnv vedTepn NAIKIa Twv KAGdWV auTwv and Tn GUYKEKPIKEVN
ypappwaon. O JaKpOoOKOMIKEG NApATNPROEIC Tou UdpoypadikoU dIkTUoU eniBsBalwvovTdl Kal
ano Ta pododiaypdppaTta Twv alijoubiwv napakdtw. Maparnpeitar 6T Ta pguata 6n¢ Tagng
ennpealovTtal dueca and Tnv Napoucdia TWV YPAUHWOEwWY OTn Aekavn. £Ta pododiaypduuara
TOU OXNMATOG 6 OUYKPIVETAI 0 MPOCAVATOAIOHOC TWV YPANHWOEWY HE TOV NMPOoAvAaToOAIOHO
TWV PePATWV 3NnG TAENG, nMou BewpsiTal n M0 AVTINPOCWNEUTIKN TAEN PEUATWV Yid TO
udpoypa@ikd dikTUO Tou Tvayxou NoTapou, CUPPWVA HE TOV EAEYXO X2.

Ano Tn oUykpion Tou adigouBiou TWV YPAUHWOEWV MOU Mpoékuwav and Toug XAPTEC
KAiogwv kal okiaopévou avayAu@ou oe oX€on e To aliJoubio TwV PEPATWY NPOKUNTEl OTI N
avanTuén peUATWV KAl YPAUUWOEWV HE Koivh, Bopeia- voTia dielBuvaon eival xapakTnpioTikr.
Eniong pia 8eUTepn opada pePATWV Kal YPAUU®OEWY avantuoosTal o S1elBuvan avaToAn-
duon. SUVeENWG, N oUyKpIon AUTOV TWV NApAPETPWV 0dnyei 0To cupnépacua OTI n avanTugn
TWV PEPATWV TNG Aekdvng Tou 'Ivaxou noTapoU ennpealetar éviova and Tn pnEiyevin
TEKTOVIKI, MOU OTN CUYKEKPIYEVN NEPINTWON eKPpaleTal ano TIG YPANHWOEIC.

YNMOMNHMA

Mpapphaeic 1o mpoxiirron

X0 1OV yaprn \J'.l/'I];

Pu.éof)uiypuu.pl’u Karrderaln vdpoypagixon
pepdreov Ing raing Sixtoon ket Strahler
Kaadiy 1ns v
S KAiB
— R 3
—— W00 AT
w— 0]
— | |
— | n
0 5 10
kilometers

Pododuaypappa
IPRPPREaLmY

Sxnua 6. TonoBETnOon ypauUwoewy navw oTo Tornoypa@iko dikTuo Tou Tvaxou nortauou
Kkal pododiaypdupuara napartdéewv ypauuwoewy kai disubUVoewY peUdTwV 3n¢ TA&NG.

4. Zupgnepaopara

SuvoyilovTag Ta napandavw enionuaivovTal Ta €ENG:
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= Eival xapakTnpIoTikn N AoAU KAaAr OUuox£TIon TWV nNapay®ywv Tou DEM pe tTnv
EUPAVION KUPIWE YPAUHIKOV YEWHOPPWY TNV UdpoAoyikn Aekavn Tou 'Tvayxou
notapou. H napandvw peBodoAoyia pnopei va BonBrnoel oTnv YEWHOPPOAOYIKN
XapTOoypapnon MepIOX®V HWE €vrovn €nidpacn Tng TEKTOVIKAG, Ta onuadia Tng
onoiag AOyw Twv €nISEKTIKWV 0Tn dIABpwaon NETPpWHATWY Oev €ival IkavonoinTika
€UPavn KaTa BEaosic.

- O 'IvaxoG notauodg avantUooETal O Wia MepIoXn ME OpPEIVO avayAu@o Omnou n
diaBpwTikn dpdaon eival evrovotatn. O HeYAdAOC OYKOG TWV UAIK®V Mou
METAPEPOVTAl, anod To opeivd TUAMA, anoTiBevtal YeTd Tnv €000 TOu MnoTauou
0oTO NedIVO TUAMA TNG Aekdvng Tou, dNMUIOUPY®VTAC £va eKTETAPEVO aAAouBiakd
pinidio.

- Mapatnpeital 6TI oT0 62,40% TNG eniPavelag TnG Aekavng, dnAadn 211,10kmz2,
Ta npavr avantlooovtdl Pe KAion PeTa&U 150-350 yeyovog mou cuvendyeTal
€vtoveg Odlepyaocieg anoyUPvwong, €pnucdpoi €dagwv, AAcmnopposs, &vrovn
AQUAGKWTN Kal ypauuikn S1daBpwon.

= Ano Tov XapTn KAiogwv pnopoUpe va napatnenooupe OTI Ol M0 anoTOMES KAICEIG,
nou sp@avifovral oe BECEIC NOU YEITOVIKA EIKOVOOTOIXEIA €Xouv €vTovn dlapopd
TIH®V, TauTilovTal HWE TIC YPAMMWOEIG MOU evTOmioTnKAv anod To XAapTn Tou
WYN@IAGKOU HOVTEAOU UWOMETPWV Kal and To XAapTn Tou OKIAOHEVOU avayAugou.
Eniong, oTto xapTn KAigewv d1aNIOTWVETAI N NAPOUCTia YPAUHWOEWY Nou dev nTav
€UdIAKPITEG OTO XAPTN OKIAOWEVOU avayAugou.

- XapakTnpioTikh €ival n nePIOPICUEVN avanTugén npavwv PE MPOaavatoAiouo
Bopeio kal kupiwg vOTIO, mapartipnon nou odnyei oTto oupnépacua OTI n
avanTuén KoIAadwv r paxwv Pe avaToAikd- duTikd alipouBlo ival NePIOPICHEVD.
Ta npavp MWe kAion 0o-30 avanTtuooovTal HOVO HE BOPEIOAVATOAIKO
npooavatoAiopo, dnAady o afovag avanTtuéng Tou  pimidiou  eival
BopeloavaToAikdg.

= H napaTthpnon Tou XAapTn KATAvoMnG Tou Tonoypa®ikoU Oeiktn Oeixvel nwg n
nepioxn I nou PBpiokeTal avavtn Tng neploxng B éxel uwnAOTeEpeg TIMEG
TonoypagikoU JeikTn Kdl CUVENWG n Tomoypagia TnG NePIOXAG €NITPENEl TNV
OUYKEVTPWON vepoU. AvTiBeTa otnv nepioxn B o notapodcg eykiBwTileTal péoa os
Mia oTevi kal XapadpwTn koiAdda, n Jop@oAoyia Tng onoiag avravakAdral aueoa
OTIG XAUNAEG TIMEG TOU O€ikTn.

= H ouox£Tion kAionG- NpooavaTtoAIohoU Npavev Kal o XapTng nou npokunTel and
auTn Ynopei va XxpnoigonoinBei wg epyaAgio yia Tov eVTONIOHO YEWHOPP®V Mou
avantlooovTal WE XApakTnpIoTIKO YPAuWIkO Tpono. MapdAAnAa n ouykpion
PENATWV - YPAUUWOEWV 0dnyei oTo cupnépacua OTI N avanTuén Twv PEPATWV
TNG Aekavng Tou Tvaxou notapoU ennpealeral £vrova anod Tn pnEIyeV TEKTOVIKN.
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ERS SAR POWER SATELLITE IMAGE INTERPRETATION AND URBAN
CHARACTERISTICS: THE CASE OF ATHENS

Parcharidis 1., Delladetsimas P., Kourkouli P.
Harokopio University of Athens, Dept. of Geography, El. Venizelou 70, 17671 Athens

Abstract

This study concerns the use of an ERS SAR Power image in order to detect and/ or
recognize different urban characteristics based on its power values. As pilot area the Athens
broader area has been used. Starting from an ERS SAR SLC scene and after a complex
processing a power image has been generated. The interpretation of the power image it has
enhanced specific urban characteristics. Specifically, high values in the power image coincide
with building blocks having E-W orientation and lower values for all other directions.
Additionally, the power image show high values for the metallic structures (e.g. fount-
tanks).

Key words: Backscattering, SAR image, Power image, urban characteristics

1. Introduction

The radar waves transmitted from ERS'’s satellite antenna, they are reflected from the
Earth’s surface and part of the waves return back to the receiving antenna from where the
data are transmitted back to the Earth. The SAR sensor is right-side looking this involves
that most of the waves are reflected away from the instrument. Furthermore, the signal
backscattering depends mainly on the surface roughness, the moisture content and the
geometry of the illumination. The aim of this work is to observe the signal backscattering in
the study of urban growth dynamics and land use intensity. The Athens metropolitan area is
used as the case study.

2. SAR Images: Components and Structure

z' ,
5% .
o8 S FLEVA TION BEAMWIDYH = AJ D
s:oo.ﬁ'

Figure 1. SAR geometry (Source ASF)
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SAR generates a two-dimensional and high-resolution remote sensing imagery. The
intensity of each pixel, composing the SAR image, represents the magnitude of microwave
backscattered from that area on the ground which depends on a variety of factors: types,
sizes, shapes and orientations of the scatterers in the target area; moisture content of the
target area; frequency and polarisation of the radar pulses. In general a SAR image consists
of the structure, texture, speckle, general texture and radiometry.

SAR Power or intensity images are related to the radar brightness of the scene and gives
information about the amplitude. The amplitude is the measure of the strength or the height
of an electromagnetic wave which shown in images as grey level intensity values. In
addition, the power image expresses the strength of a field or of a distribution such as an
image file, proportional to magnitude, squared.

It is important to mention that the power image consists of values (that they are power
ratios expressed in decibels (dB). Decibels often are used in radar, such as in measures of
reflectivity, for which the dynamic range may span several factors of ten. The dB values are
just 10*log (power), where power is the processed image values.

ﬂ Antenna BCCRS/CCT
s

Surface ‘?\j‘%b
v | \ Yy

Aat Forest  Cropland Mountaine Rough Ot
furhce e Surege

L[ [ [T ]

Figure 2. The mechanism of Backscattering (Source: CCRS/CCT)

The pixel intensity values are often converted to a physical quantity called the
backscattering coefficient (sigma0O) or normalised radar cross-section measured in decibel
(dB) units with values ranging from +5 dB for very bright objects to -40 dB for very dark
surfaces.

The sigmaO values depend on the illuminating geometry and the nature of the scattering
of the radio wave from the targets. SigmaO values range from -18 dB (the noise level of the
data) to values greater than 1 (0dB). However, it can be greater than O dB if the radio
waves are reflected back to the radar. In this study, the area of study is an urban area. This
means that the area of Athens is dominated by double bounce reflects as the radio waves
reflects off the streets and then off the buildings and finally it returns back to the radar. On
the other hand, areas that are covered with not much vegetation, the ground will be
smooth. This will cause these areas of the image to look dark (water or roads or pasture
land). For the same reason, rivers and lakes are also quite dark in the image. Moreover if
there are mountains or hills, the radar image will be brighter on the side of the mountain or
hill facing towards the radar.
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3.

Data used and Processing

In this study were used SAR data of the ERS-2 satellite. The scene that was acquired
covers the area of Athens (Figure 3).The preliminary data was a Single Look Complex (SLC)
image which transformed to a Power image after a composite processing. It must be noted
that Single Look Complex images products are in slant range coordinates and each pixel is
represented by complex (I and Q) numbers to preserve the magnitude and phase

information. Specially, in the SLC image was performed the processing of Multilooking in
order to improve the quality of the Power image. Hence, the multilooked image generated
from an SLC image by averaging the power (square of absolute value of the complex image)
across a number of lines in both the azimuth and range directions. The multi-look intensity
image was created with a default of 5 Azimuth looks and 1 Range look. This option is
convenient for the ERS satellite. The number of looks are chosen in order to obtain a
sampling of the multi-look image which gives almost square pixels (the ground range length

and azimuth length are almost equal).
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Figure 3. Scene acquired from ERS satellite (Athens)

In addition, it has performed the Speckle processing in order to reduce the typical noise
of the Radar image. Then, it used an adaptive filter (Enhance Lee Filter) for further reduce
the component of Speckle. Afterwards, it was processed Geocoding with using Ground
Control Points (GCPs). This process allowed the transformation from radar coordinates into
UTM/WGS 84’ cartographic system. During the geocoding carried out the radiometric
calibration (removal of topographic induced radiometric distortions) which is based on the
radar equation. Moreover, radiometric calibration is performed for distributed targets.
Hence, it is possible to find pixels (point targets), in the radiometrically calibrated data,
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whose value is higher than 1. Especially, radiometric calibration of the SAR images involves
corrections for:

e The scattering area: each pixel is normalized for the actual illuminated area of
each resolution cell, which may be different due to varying topography.

e The antenna gain pattern: the effects of the variation of the antenna gain in
range are corrected, taking into account topography or a reference height.

e The range spread loss: the received power must be corrected for the range
distance changes from near to far range

Finally it is important to mention that images geocoded to Geo-Global system (LAT/LONG
coordinates) can be automatically displayed into the Google Earth environment.

Consequently, the final image transformed after a short processing into a KML file which
is a format that can be used to display geographic data in an Earth Browser such as Google
Earth and it is based on the XML language. Afterwards, the KML file inserted into Google
Earth as a layer and overlapped to the QuickBird high-resolution image as a transparent
image (Figure 4).

Figure 4. Power image of Athens displayed to the Google Earth as KML file
Results

An urban agglomeration can be in principle being represented as a complex of relatively
regular shapes (such as rectangular plates, dihedral and trihedral corner reflectors) and
open spaces. In cases where the urban surfaces are oriented towards the radar, the signal
backscattering waves are directly reflected back to the radar (specular reflection-bright
areas). Alternatively in cases where urban surfaces are not oriented towards the radar a
double bounce wave’s return is involved. In other words, the brightness or the darkness of
the image depends on the orientation of the buildings related to position of the Radar’s
antenna. Hence, the Sensor-target orientation plays a major role in the detection of cubical
objects (buildings) (Figures 5-6). This differentiation in signal backscattering, allows the
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detection of distinctive urban characteristics. Moreover, the level of the grey image’s level
depends on the material of construction of the building. Specially, if the building is made of
metal then the backscattering is very high. Therefore, these areas are indicated as bright
areas. A typical example is the fuel-tanks in the area of Elefsis and Aspropyrgos (Figure 7).

Figure 5. Urban area of Athens (area above of Leoforos Alexandras): The left (blue line)
polygon shows a bright area which means that the orientation of building blocks is towards
the Radar’s. However, the right (red line) polygon covers a dark area which means that the

orientation of the buildings is different than the Radar’s antenna.

Kypseli Square Attikis

Fig. Figure 6. (a),(b): Even if occurs the smallest difference in the orientation of the building blocks,
this influences the signal of the Radar.
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Figure 7.The area of Elefsis which is covered with fuel-tanks. The area is shown
as bright because of the M material of the fuel-tanks.
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TA MEZTA THZ XIOY.
ANABIQzH MIAZ AANGANOYZAZ NMPArMATIKOTHTAZ;

1dnpodnouiog .2, MwTng A.?
! Enikoupoc ka@nyntric, Tunua Mewypapiac, Mavemorniuio Alyaiou
2 Tonoypd®oc Mnxavikoc T.E., MSc Aiaxeipion [MAnpogopidyv ¢ kar Xaproypdenon

NepiAnyn

ZTnv napouca epyacia YeAeTATal N diaxpovikr €EENIEN Tou OIKIOWOU TwV MeoTwv Tng Xiou
H€oa oTo XpOVOo. SKOMOG TnG €ival n digpelvnon Twv AOywVv und Toug onoioug Katopbwae va
napapeivel oxedov aveénagpo To acTIKO Tonio Twv MeoTwv, n HEAETN TNG €IKOVAG TOU OIKIGHOU
Kal NwG auTr ennpealeral ano Tov 10TopIKO XAPAKTAPA Kal Ta NOAITIOTIKA XapakTnpIoTIKA Tou
Kal TEAOG n €E€TAON TwV TACOEWV avanTu&ng Tou olkiopoU aTn ouyXpovn NpayuaTtikoTnTa.

THE SETTLEMENT OF MESTA IN CHIOS.
THE REVIVAL OF A DORMANT REALITY

Sidiropoulos G.2, Giotis A.2
1Assistant Professor, Department of Geography, University of the Aegean.
2Surveyor Engineer, MSc Land Information Management and Mapping,

Abstract

In the current paper, the evolution through out the time in the settlement of Mesta in
Chios is studied. The main target of the study is the investigation of the reasons which
cause the urban scenery of Mesta managed to remind unchanged, the study of view of the
settlement and how this is affected by historical and cultural characteristics and finally the
examination of the trends of development of the current settlement in model reality.

AEEEIG KAEIBI1G: Mapadooiakoi oIKIoUOi, I0TOPIKT YEwypagia, SiapUAAgn KAnpovouiag, acTikd Tonio.
Key words: Traditional Settlement, historical geography, urban landscape.

1. Eicaywyn

Ta MeoTd anoTehoUv é€vav and Toug
KAoTPo-0IKIOPOUG  TwV  MagTixoxwpiwv
oaTtn Xio. MApav TNV GnUEPIVA TOUG HopPn
oTa péoa Tou 14o0u al. kal katopbwaoav va
eNIBIOOOUV  HEXPI TNG nNMEPEC Mpac. H
enIBiwon Tou Peaalwvikol autou oIKIoHoU
OXl MOVOV 0av €IKOva aAAd wG popEacg
€evog (wvtavoU opyaviopoU, anoTeAei
YEYOVOG MoAAanAa onuavTikd. Eival pia
{wvTavr papTupia acTikoU HECAIWVIKOU
Tonmiou MOAUTIUN yia TNV  MNOAITIOTIKN
kKAnpovopid.

STnv EAAGSa o1 NapopoIeg NEPINTWOEIG
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dev €ival NoAAEG. Avaloya napadeiyparta anoteAouv n MovepuBaacid, n Jeoaiwvikn NoAn Tng Podou,
70 Ayiov 'Opog kai diebvwg, n Zavaa (Yepévn), n NpoBav (FaAAia), n noAn Tou Mnad (AyyAia).

H nepinTwon TnG «autopaTonoinuévng diapuUAagng» Tou oIKIoPoU Jdlaxpovika, eyeipel pia
oc1pd EPWTNUATWV Yia TOUuG AOYouG NMou eneTpeyav Tnv enifiwor avd Toug almVveg.

H peAétn evog napdpolou InThpaTog B£Tel {NTAMATA AMOKATAOTAONG, AVACTAAWONG,
npoBoAnG, anodeATiwong IOTOPIKWV NNYWV, VK N napolod OPwG HEAETN Ba enikevTpwOei aTO
va KaTaypaysel TNV Unapxouod KataoTtaon, ot €ninedo Tou avlpwnivou Kal olkovopikoU Kal
KUPIWG ToU 0IKIOTIKOU €ninédou, NpoonadwvTag va avaoudoTnoel TV YEWYPAPIKN KATACTAoN
MECW JIAXPOVIKWV TOH®V.

ZuvnBWG ol NOAEIG, aveEapTATWG HeYEBOUG Kal 0Tav dev UNOKEIVTAI O KAMNola anodToun Kai
aipvidia alhayr, METAANACOOUV TNV €IKOVA Kdal TIG A&IToUpyieg Toug oTadiaka Wéoa oTov
XPOVO. To KUPIO EPEUVNTIKO EPWTNHA GTO OMNOIO EMIKEVTPWVETAI, N CUYKEKPIMEVN HEAETN, €ival
n avaiuon Twv AOYwvV Uno TOUuG Onoioug KaTOpBwde To aACTIKO Tonio Twv MeoT®v va
enIBImoel oxXedOV avenago, HEGA OTO XPOVO.

MapaAAnAa n avdAucon OTPEPETAl OTO VA ANAVTHOOUHE O EPWTANATA NOU AnoppEOUV ano
TOV 10TOPIKO XAPakThpa Twv MeoTwv. Oa diepeuvnBei av eAAoxeUel o KivOUVOG OUVTHPNONG
H1ag eniTNdeUpEVNG €IKOVAG TOU NApeABOVTOC, NOU WNOPEI va PMETATPEWE! TNV NOAN O€ pvnuEio
Kevd neplexopévou, N €dv evduvapwveTal n duvauikn Tng noAng nou Ba avadeikvuel
napaAAnAa kar Ta MOAITIOTIKA TNG XAPAKTNPIOTIKA. TEAOG JIEPEUVAOVTAl Ol MPOOMTIKEG TOU
olkiopoU £TOl WOTE va avaAuBouUv Taoeig kal mavda npoBARUaTa oXeTIka Pe SiaBAENOUEVOUG
a&oveg avanTuéng Tou oikIguoU.

2. Ta M&eoTa oTo Xpovo

MpwTa oTolXeia nou agopoUv Ta MeoTa €pxovral and Tnv MPOICTOPIKN €Noxn Kal
oxeTidovTal Ye TNV €Upeon PEPOUG NeAacylikoU Toixoug otn B€on Tou Alyéva Meotwv. Kata
Tov eAANVIKO anoikiogd n noAn 1dpuel anoikia otn Mapwvela TG Opdkng evw Katd Tn
Pwuaikn enoxn (86 n.X. - 327 W.X.) papudpivn eniypagprn nou BpeBnKe oTtnv nepioxn
katadelkvUel EvTovn dpaoTnpioTnTa.

MEZTA rEQrPA®IKH OEZH

KaTta tn BulavTivr enoxn ol NeIpaTIKES EMOPONEG OTO Alyaio, €XoUvV OTOXO Kal TNV NEPIOXN
Twv Meotwv. Ma Adyoug aogaleiag, or diagopol OIKIoHoi TNG e€uplUTEPNG MEPIOXNG
oupnTUoooOVTdl O £€va XwpPIO Kal eykadioTavral oTn TonoBeoia TwvV onueEPIVOV MECTWV Mou
anoteAei TNV npwTn €kdoxn Tou mnoAgodouikoU OXAMATOG Tou olkigpoU. Ano To 1124
(kaTaAnwn ano Evetolg) n Xiog pnaivel og pia nepiodo aoradeiag. MNepigpxeTal evaAAdg oe
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AaTivikny (EveToi, ZTaupopopol, KataAavoi) kal BulavTivr) dioiknon. And 1o 1346, yevoudTeg
KATEXOUV TNV Xio MEXp! To 1566. Ta MeoTd katda Tn didpKeld TnG MEVOUATIKNG KATOXNG
diadpapdTioav 101aiTepo poAo €€ aitiag Tng BEong Tou Algéva ortn JuUTIKN Xio nou dev eixe
Aapeon enagn HE TIG TOUPKOKPATOUHEVEG aKTEG TNG M. Aciac.

To 1566 n Xiog kataAapBaveral and Toug ToUpkoug. O1 KAToIKOl TwV MeoT®WV KATd TNV
TOUPKOKPATIa €ixav I1oxuprn Tonikn auTtodioiknon, €€€Aeyav, Toug OIKOUG TOUG YEPOVTEG Kal
€KkANOlaoTIkoUG €nITpOnoug nou JdioikoUoav Tov Tomo. EigénpaTtrav @oOpoug, angAuav
dlapopeg HeTaEU EANAvVwV kal ToUpkwv, d16pifav didaokdAoug kal aypoPUAAKeG, pUuAacgoav
Ta KoIVOTIKG nnyadia kal npooTdteuav Ta Opia Tng KoivoTnTac. H Xiog eAsuBepwveTal To
1912.

3. NMpootyyion

To KUpIO EpWTNHA Nou TiBeTal, €ival NWG KATOPOWOE 0 OIKIONOG TwV MeoTwv va enilnoel
auToUoI0G HOPPOAOYIKA, HECA OTOV XPOvo. MoAU HeEyYdAo WEPOG MOAEWV Kal OIKICUWV €XOUV
TIG pifeg Toug Babia péoa aTov Xpovo. Evw n apxikn TonoBeaia idpuong diatnpeital, pnopei va
aA\alel To KEvTpo BApoug, Onwg eniong kai n AsiToupyia. Kupiwg opwg, n Babuiaia kai
guvexnc diadikacia €EENIENG WETABAAEI OAOKANPWTIKA TNV HoppoAoyia Tng ndANng. Idia Béon,
AAAn eikova.

'Eva napaAAnAo epwTnua ouvodeUel To NPWTO Kal a@opd TNV dIEPEUvNON TWV HINXAVIOHOV
nou €kavav TNV OUYKEKPIKMEVN MOAN Kal Kat’ €nékTaon To cUoTnUa Twv MaoTixoxwpiwv, va
Mnopei va eniBI®OEl JE TNV CUYKEKPIYEVN Hop®n Tou. 'Exouv diatunwbei noAloi opiouoi yia
TO TI €ival noAn. =’ 6Aoug KoIvog TOMOG €ival n onoudalidTnTa TNG OIKOVOUIKNAG AEIToupyiag.
Edv autn dev 1oxUel, NnoAU dUoKoAa €vag oIKIOHOG Ba pnopéoel va ouvexioel va eEelicoeTal.

Apeon ouvdapTnon TwV avwTEPW €ival €va TPITO EpWTNMA NOU OXETICETAI JE TO NWCG PNOPEI
Kal av npenel va diapulaxBei évag TEToIOC OIKIONOG; Eival ocagég OTI o kKABe nepinTwon n
auTtouaola diaTripnon Tou KEAUPOUG HIag ndAng, anoTeAei NAoUTO yia TNV MOMITIOTIKN €6VIKNA
Kdl naykoopia KAnpovouid. Enitpénel Tnv auTtowia Tou napeABovrog! Eivar noAUTiyeg Kkai
EUTUXEOTATEG OUYKUPIEG, avAAOYEG NEPINTWOEIC dIATAPNONG.

To ZATnua €xel pia 181aiTepn anoxpwaon nou cuviotaTtal otnv dInNAf €€apTnon Tou, TOGO
oTO napeABOv 0600 kKal To Napwv. AvVAAOYEG MNEPINTWOEIG OPEIAOUV TNV npoooxn Twv
KOIVWVI®OV TOOO yia Tnv onoudaidTnTa Tng I0TOPIKNAG TOUG Napouaciag aTo Xpovo, 600 Kai yia
TNV OUVEXEIA TOUG Kal TNV €niBiwong Toug, oTo Napwv wg {WVTEG opyaviauoi. 'Eva eyxeipnua
101aiTepa dUOKOAO OTO OMoI0 0 XWPOC MpeEnel va Jivel TV duvatoTnTa AVTIHETONIONG WG
MVNUEIO, WG NOAITIOTIKA KANPOVOUId aAAd aTov idlo XpOvo wG AEITOUPYIKNG duvaTdTnNTag HE
TIG ANaITAOEIG TNG ONUEPIVAG KoIvwviag (Planel-Marchand 1981). H xprjon Tou auToKIvATOU, N
dlaopdAion Twv unodopwv (Udpeuan, anoxereuon, dikTua enikolvwviag, NAEKTpioPoU yia
napdadeiypa) o éva nepiBdAAov nou doundnke HE AAAEC npodiaypa@eg dev €ival eUKOAN
unoBeon. Mou npénel KaTd cuveéneia va TonoBeTnBei n SlIAXWPIOTIKA ypauun; Méxpl og noio
onueio pnopei va €xoupe anayopeUdelc Kal and noU undapxel ouvexela €EEAIENG; Mg n Jia
1010TNTA ENITPENElI GTNV AAAN va AEITOUPYROEl;

H Aoyikfi avaAuong ouvioTtatal otnv npoondBeia avaoxediaopoU, TNG YEWYPAPIKNAG
KATAoTaong ToUu OIKIOWOU o€ OIaQOPETIKEG OOMIKEG MEPIOOOUG Kal JIAQOPETIKEG XPOVIKEG
€NOXEG. Oa npenel va ToviaTel OTI N nAIkia Tou olkiopoU B€Tel 1IB1aiTepa npoBAnuaTta ornv
npoonadsia «napaywyng eikovwv» diaxpovikd (Sidiropoulos G, Vasilakos A. 2006). To
npoBANUa eival evrtovOTEPO OTOUGC MPWIPOUG XPOVOUG, Onou Ta Oedopéva eival Kupiwg
KEIMEVIKA. H xapToypa®ikh anotunwaon Tng nNoAng eival nTnua oxeTika npoceaTo. H Aoyikn,
KaTd Oouveneid, nayiwong piag €ikoévag Tng MOAIXVNG anoppeel KUpPiwg and Tnv HEAETEG
€YYPAPWYV, EIKACTIKEG EIKOVEG (eyXdpakTa Kal {wypaPIEg) Kal KUPIWG anod Tnv eikdva Tng idiag
TNG NOANG TnG onoiag To KUPIO XAPAKTNPIOTIKO €ival n Xwpig 181aiTEPEG aAAayEg, PeETapopa
TNG HEoa OTOV XPOVo.
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Mépav Tng npoondbeiag opONG nayiwong Tng €ikOVAG TOU XWPOU, N avaluon oToxeUEl
otnv dnuioupyia €IKOVWV OUYKPIONG METAEU JIAQOPETIKOV YEWYPAPIKOV  KAIHAKWV
(TonoBeoiag kal yewypapikng B€ong), TNV avaAuon Tou Xwpou Kal TNV avadnrtnon avaloywv
napadelyndtwyv kalr TEAog Tn Olgpelivnon  Kal  €punveia  Tou gupUTeEpou  mAaigiou
0pacTNPIOTATWY Kal AEITOUPYI®V TNG NOANG avda €noxn.

Ma Tnv Katavonaon Tou OIKIOHOU EYIVE Xpron XapTwV TNG EUPUTEPNG NEPIOXNG TWV MeoTwV
og KAipakeg dnou aneikovileTal 6A0 To cUOTNHA TWV MaacTiXoxwpiwv TN Xiou, Kal KUping yia
va PNopECOUV va Yivouv KaTavonTa MAEOVEKTNHA KAl HEIOVEKTNUA Mou napouaidfouv Tn
OXEON TOUG ME TOUuG YUPW OIKIOPOUG Kal Tnv eupUTeEpn neploxn. AUTH N neploxn
avTInpoownevel To VOTIO TUAHA TNG VAGoU Xiou kal n avdAuor Tng divel Tnv duvatoTnTa
KaTavonong TG YEwWYpPAPIKNAG B£0NC TOGO TOU OIKIGHOU, 000 KAl TOU CUCTAHATOC TOU «KOIVOU
TwV MaoTixoxwpiwv»

Eniong €yive xpnon MeyaAUTepnG KAIJAKAG XApTwV WOTE va Yivouv kartavontd Ta
HopP@POAOYIKA OTOIXEId Kal n noAgodopia Toug, yia Tn MEAETN TV IDIAITEPOTATWY TOOO OfE
€NINedo PEPOVWHEVWY OTOIXEIWV (KEVTPIKN NAATeia, HEUOVWMEVEG KATOIKIEG KAM) 000 Kdl OE
€ninedo Tou oUVOAOU TOU OIKIGHOU.

MeAETeG Pe Bdon TNV avaAuon dopu@opIK®V NOAUPACHATIKWV EIKOVWV XPNnaoidonoinénkav
yla Tnv Karavonon Tng XPNAong Tng yng ot eninedo KaAAIEpyelag TnG MacTixag karta
JIaPOPETIKEC XPOVIKEG NEPIODOUC.

OnTIKONOINBNKE HE TPICDIACTATN HOPPN To UWOC TWV KATOIKIOV Kdl dnuioupyndnke To
WYneIako PovTéAo €3APOUG TNG upUTEPNG NEPIOXNG. MPOCBETa Wnglonoinénke n €ikdova Tou
oIKIopoU ot OIAPOPETIKEG OIKIOTIKEG (QACEIG yia TNV €€aywyrn CUUNEPACUATWY Of €ninedo
€EENIENG TNG MOAEODOUNONG OTO XPOVO.

'OAN N NANPOPOpPIa EVOWHATWONKE O €vad YEWYPAQIKO CUCTNHA NAnpogopiag yia Tov
OIKIONO £TOI WOTE vaA WMNOPECOUME HE TNV aAvAAuon JIAQOPETIKWOV eNIMEdWV KAl HOPPOV
nAnpogopiag va eEaxBoUv ouvduaoTIKa anoTeAéouaTa.

4. To vOHOOETIKO NAdicio kKal ol Napadooiakoi OIKICHOI

76

e naykdouio €Ninedo 0 0pyaviopuog Nou acyOoAEiTal e TNV NOAITIGTIKI) KANpovouid ivai n
UNESCO. H UNESCO o¢ eninedo noAewv, S1Akpivel TIG IOTOPIKEG NOAEIG KAl TA IOTOPIKA KEVTPA
nou Bpiokovrar oTn AiOTa TNG O€ TPEIG KATNYOPieG: a) ZTIG NMOAe&IG mou dev egival mia
KATOIKNOIKMEG aAAG nMpoUnoBETouv TNV UNApEN apxaloAoyIK®V €UpnUATWY Tou NapeABOvTog
(n.x. apxaieg noAeig ol onoieg unnp&av oTo NapeABov kevtpa d1adoong kalr npowenaong Tou
NoAITIONOU). B) =€ I0TOPIKEG NOAEIG 01 OMOIEG €ival KATOIKNOIUEG AKOMN Kal ol onoieg EaiTiag
TNG QUONG TOUG €XouV avanTuxBei kal ouveyifouv va avantuooovTal KaTw and Tnv enidpaon
KOIVWVIKOOIKOVOUIK®V Kal MOAITIOTIKOV aAAaywv. ZTnv Katnyopia autn nepiAappavovTai
I0TOPIKA KEVTPA NOAEWV, Ta onoia BpiokovTav oTo apxaio KOPHPATI TNG NOANG KAl Twpd €XOUV
eVoWNaTwOei oTn YovTépva noAn, TOUEIG N NeEPIOXEG NMou dIaBETOUV KTipIa PE XApAKTNPIOTIKA
TNG 10TOPIKNAG MOANG Kal Orpepa Teivouv va agavioTouv, noAeig Ye nAoloia 10TOPIKN Kal
MOAITIOTIKA KANPOVOWIA Mou avanTuoosTal Pe TNV €EEAIEN TNG MOANG Kal n onoia npenel va
npoorateubei yia va pn aAloTpiwBei. Ta 10TOPIKA KEVTPA KAl Ol IOTOPIKEG MEPIOXEG
nepiAappavovral atn Aiota povo av diabETouv Heyalo apiBud apxaiwv KTIpiwv Kal PvNUEiwY
ME 131aiTeEpa MOAITIOTIKA KAl APXITEKTOVIKA XAPAKTNPIOTIKA. Y) Z€ VEEG NOAEIC TOU E€IKOOTOU
aiwva. O noAeig auTtng TnG Katnyopiag eival Ta kaAlTepa napadeiypata coUyxpovou
noAgodopikoU oxedlaopoU. Me Tnv &vrta&n Toug ortn Aiota Tng UNESCO, e€ao@alileTal n
npooTacia KTIpiwv HE 101AITEPO APXITEKTOVIKO €vSIAPEPOV KAl NEPIOXWV HE MEPIBAANOVTIKO
evolapEPoV Kal 1I81aiTEPO PUAIKO KAAOG ().

O 0IKIONOG TV MeoTwV ONWG Kal Twv undAoinwv MaoTixoxwpinv dev €xouv evtaxbei oe
auTo TO MAQicio, Nou AAAWOTE €XEl CUMPBOAIKO XAPAKTAPA Napd ouciacTiKO Kdl yid TOV Oroio
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pOAo eubuvovTal ol avTioTolxol €BVikoi dNUOCIOI 0PYaAVIGHOI.

Ta Meota oe €Bvikd €ninedo, anoteAolv XAPAKTNPIOUEVO HVNMEIO KAl €Xouv evTaxBei
0TOUG NapadoaiakoUg OIKIOKOUG. € MNOAU YEVIKEG YPAMMEG €ival To Ynoupyeio MoAITIopoU nou
«knpUOCE» PvNnueia Kal pvnUEIakoUg XWwPOouG Ve To YNOUpyeio NepIBAANOVTOC £pXETAl HECW
pubuicewv Kal TWV Opwv JOPNONG TOU OIKOSOMIKOU KavoviopoU va MpooTaTeUCEl TOUG
XWpoug (BeAévng 1972),.

H avayvwpion Tng NoAImMoTIKNAG a&iag Twv napadooiak®wyV OIKIoPWY §ekivnoe oTa Péoa Tou
20ou aiwva (Nopog 1469/1950). OuoiacTikh OMWG MEPIMVA yia Tnv npooTacia Twv
napadooiakwyV OIKIOH®Y MNPOBAEPONKE yia NpwWTn @opd ot eninedo vOHou HE To [EevVIKO
O1kodopikd Kavoviopd 1973, nou avayvwpilel 0TI “Ta pvnueia, ol napadooiakeg NePIOXES Kal
Ta napadooiakd aToixeia npooTatelovTal and To KpdTtog. AkoAoUBwg To 1977 kal TENOG OTO
Fevikd Oikodopikd Kavoviopd Tou 1985 onou pe okond Tn diatrpnon kair avadeign Tng
131aiTEPNG I0TOPIKNAG, MOAEODOUIKNG, APXITEKTOVIKNAG, AQOYPAPIKNG, KOIVWVIKAG Kal algbnTIKnAG
QuaoIoyvVwHiag Toug.

O1 onuepIVEG appodIOTNTEG TOU THANATOG NApadociak®y oIKIoHwY Tou Y.ME.XQ.A.E., cival
0 XapakTnpiohog KTipiou 1 opadac KTipiwv 1 OUVOAwWV KTIpiwv ¢ diaTnpnTéwv Kai o
KaBopIiopds €IdIKWV OpwV Kal NEPIOPICHWY dOPNONG, 0 XapakTnpiopog OIKIoPoU 1 opadag
OKKIOJWV 1 TuAMaTog OikiodoU w¢g Mapadooiakwv Kal KaBopiopog €IBIKwV O0pwv  Kdl
nepIOPICU®Y  dOWNONG, €IdIKEG pubpicelc ot xapaktnpifopeva ¢ AilaTnpnTéa n
XAPaKTNPIoPEVA ¢ AlaTnpnTéa KTipla, NAong QUOEWG E€IdIKWV OpwV Kdl MNEPIOPIoHWOYV
d0UNONG - ZUPNANPWOEIC N oploBETNoN Zwvwv [MpooTaciag Mapadooiakwv OIKIOHWY -
Apxalohoylkov Xwpwv - IoTopikwv Toénwv - Toniwv 1diaiTepou @uaikoU KAAAOUG Kal
KaBopIiopog eBIK®V OpwV Kal NEPIOPICHWV OOUNONG €VTOG TwV {WVWV aAUTWV, MPOTACEIG
NopoBeTik@V pubuicewv eni Tou yevikoU nAdigiou Tng Ioxuouoag vopoBeoiag, n Tnpnon -
EVNUEPWON Apxeiou.

5. H avOpmnoysmypa@Iikn €1KOVA TOU X®POU

'Otav n nAikia Twv nNoAswv eivai

META:: ocaeschts Gt psyd)\n Kal c'ruvsnd)q' n diadikaocia

| ' ' €EeAiENG  Makpda, avTioTtoixa kAl n

L eied | HETAMaEN  oe  eningdo  Hop@nG  Eival

g : 1L = : oAokANPwTIKA. Ta napadeiypyata eival

IS /43/-/3,,,. NoAAd, TOOO peyaAwv noAewv

XTI o4 S s iy : . . .

:": i/{//;/d AR 1 At Ge S T (Ogcaa)\ovmn), 600 Kkal  pIKpOTEPWV

s (Zsppsg). MapaAAnAa OpwG e Ta

B (e R s el napadeiyparta OAOKANPWTIKNG

atp Lz Gl T METAAAGENG, undpyxouv  NOAEIG  Kal

olKIgpoi, nou diaTnpolvV TNV HOPPI TOUG.

H peoaiwvikn Eupwnn éxel va emdeiEel apkeTa TETola, €vw oTnv EAAGda pia TETola nepinTwon
€ival n nepinTwon Twv MeoTwv.

- o
Lo TEETS,

e g

S TR T,

H onuepiviy dnHoypa@ikn TauTdTNTa Tou TOMOU €ival oagég OTI PpioKeTal O 0plaAKO
onpeio. O 0IKIOPOG UNNPEE 0awg nio oPplynAdG anod OTI Orpepa akopa kai g nepiddoug
dokipaaiag.

To 1802 avagépovTal 275 oikoyeveleg pe 1112 kaTtoikoug. S€ kataperpnon To 1831 (1822
anoTuxnuévn €€€yepon KATa TWV TOUPKWY) KATAyPA@ETAl EAATTWHEVOG, HE 52 OIKOYEVEIEC Kal
600 nepinou KaToikoug. nHepa o apiBPdG TWV KaToikwv aveépxeral otoug 5001 (EZYE, 2001).

AUo onueia d&la oxoAlaopoU agopolv: a) To 1922-1936, nepiodo auv&nong Tou

nAnBuopoU, nou oxeTIleTal HE TNV EAEUCN TWV MIKPACIATWV NPocPUYwV Kal B) To 1937-1946
nepiodog nAnBuopiakol eAAeippaTog AOyw HETAvAoTeuong. H yevikoTepn OpwG €ikdva nou
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€€dyel n nAikiakn nupapida, €ivalr autn evog kabapd ynpacpevou nANBUCHOU, HEYAAEG
NAIKIGKEG PETEG OTIG HEYAAEG NAIKIEC KAl MIKPEG OTIC VEWTEPEC. TNV CUVTPIATIKA AAglown®ia,
OTOV OIKIGHO UNApYXOouV VOIKOKUPIA Twv 2 (63 oTa 172) kal Tou 1 péloug (43 orta 172). To
MEYAAUTEPO MOCOOTO £lval NAIKIWHEVO! Kal €KTOG mapaywylikng diadikaciag avepwnol (KN
evepyoi: 259, evepyoi: 149, EXYE 2001).

H «kUpia anaox6Anon Twv MeoToUudiwV
(kaTolkol MeoTWV) ATAV KATA I0TOPIKEG HAPTUPIEG
KUPIWG YEWPYIKN HE KEVTPO TNV napaywyn Tng
paoTixag (Igpanerpitng 2006). H oOUyKekpIPEvVNn
anoTéAege and Tnv <«y&vvnon» Twv MeoTwv, TO
KEVTPO OXI MOVO TnG anaoxoAnong Kkal Tng
OIKOVOMIKNG TOUG 0pacTnpIoTNTAag aAAd kai To kKUpIo
ouOoTATIKO JIAPOPPWONG TNG EUPUTEPNG TAUTOTNTAG
TOU  OIKIOMOU  Onw¢ Kal  Twv  unoAoinwv
HaoTixoxwpiwv. H 31auoppwaon Tou  OIKIGTIKOU
XApakTApa TnG e€ival ayeon anoppoid AuThg TNng
dpaatnpioTnTag. Karta Ta TeAeuTaia xpovia Tng
BulavTiviiG auTokpaTopiag, ouyKpoTEITAl yid NpwTn
@opa Hia Pop®n &vwong Twv MacTiXxoxwpinv He
EUMOPIKA EMITUXIA VW N yevouaTikn dloiknon &ivai
auTn nou yia AOYoug apuvag, eAEyXoU Kal KUpiwg
EKMETAAAEUON TNG MaoTixag, dnuIoupyei Ta Xwpida-
kaoTta. AuTh Tnv nepiodo n 1810KTNGIa Twv oXivwv
(paoTix0devdpa) avnke oToug [evoudTeg OTn
eTaipeia "Madva", nou dnuioupynbnke yI© auTo Tov
Aoyo. O1 KATolkol TwV MeoTWV, ONWG Kal TV AAAWV
daoTixoxwpli®v, ATav  anhoi  €pyaTteg  nou
nNpOCPEPAV TIG UNNPECIEC TOUG OTNV €TAIPEia.

O1 ToUpkol WE Tn OeEipd TOUG, MNApaxwpnoav
101aiTepa  Mpovopia AOyw TNG Napaywyng Tng
MaoTixac. Ta pacTixoxwpld agliepvovTal  oTn
MNTEPA TOU COUATAVOU Kdal dnoTEAECAV EEXwPIOTH
JI0IKNTIKN NEPIPEPEIA, PE APeDNn €EApTnon and Tnv
KwvaoTravtivounoAn. O1 Tépovrteg Twv MeoTwv
MeTeixav oTo deUTeEpo Babud TonikAG auTodioiknong
nou eixav Ta pacTixoxwpla, gpovTilovtag yia Tn
AEITOUpYid TOU VOOOKOWEIOU, TOU OXOAgiou Kal
OUMMETEIXQV  OTNV €KAoy Tou €@OpoU  TwV
HaoTiXoXwpiwv oTnv KwvaTavTivounoAn.

SAuEpa n eikova dev eival 1d1aitepa diaPopeTikr. Ta MeoTd gival KUpIiwG YEWPYIKN Nepioxn
(anaoxoAnon npwToyevng: 50 atopa, deuTepoyevAG: 23 ATouda, TPITOYEVNG: 50 atoua, ESYE
2001). H kaMAigpyela pacoTixddevdpwyv eival kupiapxn aAAd OedOPEVWV TWV CNUEPIVAV
ouvlnkwyv OxI To id1o NPocodoPopa N KAAUTEPA TOOO AMOTEAECUATIKA Yia TNV Kolvwvia Twv
HaoTIXoXwpiwv.

MapdaAAnAa ekdnAWVETAl Pid NPOTIUNGON KAl TNV NAPOXN TOUPIOTIKOV UMNNpeci®v. 'Evag
apIBuog Eevmvwy kal Eevodoxeiwv eivar enionua dnAwpevol (19 Eevwveg — Eevodoxeia, EZYE
2001). AuTr n dpacoTnpidTnNTa gival NpdaBeTn Kal enoxiakn. Anuoaiol undaAAnAol Kai TEXVITEC,
KUPIWC 0IKODOP®WV GUUNANPMVOUV TO MPOPIA TOU JECOU KATOIKOU.

H noAgodopia Twv MeoTwv opyavwvetal yupw and To HoOvacTipl OTO omnoio eival
NPOCAPTNHEVOC NEPIPEPEIAKA HIKPOG OIKIOWOC (FaBaAdag-Movioudng 1978). AgUTEPEUOVTWG N
0pyavwaon Tou OIKIoWoU oTnpileTal oTnV ao@AAEld Twv KATOiKWv Kdl gival n Bacikn apxn

78 WYneoiakn BiBAI0BAkN ©edppacTog - Tunua Mewloyiag. A.M.0.


http://www.chiosnet.gr/mesta/products_gr.htm#F_mastic

£ \mmm.“mmm\\\\m\xmm\\w\\\\\\\\\\\\\\\w

8° MaveAARvio Femypa@ikd ZuveEdpio r.Z.n. TnAsniokonnon Xaproypagia

OXNMATIOHOU TOU XWPOU.

To kupiapyxo OTOIXEIO €ival O €UPECOG AMUUVTIKOG XAPAKTAPAG Tou Xwplou. Or idieg ol
KATOIKIEG amoTeEAOUV TNV APUVTIKA UNOJoMNR Tou oIKIopoU. Agv KaTaokeudleTal TeiXoG aAAd
dlapoppwveTal and Tnv eEWTEPIKA NAEUPA TWV NEPIYETPIKWV KATOIKIOV. AUTEG Ol KATOIKIEG
dev Eexwpilouv n pia and Tnv aAAn aAAa anoteAoUv dia kKatd PAkog ouvexesla. AUO APUVTIKOI
nUpPYyol EVOWHUATWVOVTAl OTO TEIXOC.

To YEWUETPIKO KEVTPO TWV MeOTWV KATEXEI N €kkAnaia Tou Meyalou Ta&iapxn, nou sivai
XapakTnploTikd TnG BulavTivig nNePIOSOU Kal apxIKngG COUCTEIpWONG ToUu OIKIOHoU yUpw ano
TNV ekkAnoia. To 0diko dikTuo TNG MOAiXVNG €ival akavovioTo Pe apkeTd adié€oda. To NAATOG
TWV OpOHWV HIKPO ONwG O OAOUG TOUG HECAIMVIKOUG OIKIOHMOUG. Zuxvd Toug OpOHOUG
otnpifouv awidwTd oTnpiypata (Kapdapeg), yia AOYouc oTaTIKNG AOYOUG AEITOUPYIKOTNTAG, N
apuvTikoUg (dlao@aAiion diapuyng and TIG okengg). O odoi eival AIBOCTPpWTOI HE
SIaUOPPWHEVN OTO KEVTPO EMIPAvelakn diapuyr OUPRPIWY Kal AUPATWV.

O1 kaTolkieg gival dIWPOPEG PE HIKPN emipaveia kaAuywng. Anod Tig 868 ol 468 cival 100yeIEq
kal 404 pe éva 6po@o (EZYE 2001). AnoteAdoUv Tnv Kupiapxn kai npwToyevn povada otnv
noAgodopia Twv MeoTwv. Me TNV enavdAnyn autoU TOU ANAOUCTEUHEVOU YEWHETPIKOU OYKOU,
ME MIKPEG NapaAAayeg, NpokUNTEl TO OXNKUA TOU GUVOAOU Tou OIKIOTIKOU Oykou. Ol Ig0yeiol
XWPO! XPNOolIdonolouvTal WG €NAYYEAUATIKOI 1 WG anoBnkeuTikoi Xwpol evw o OeUTEPOG
0poPOG yia kaToikia. To Kupiapxo UAIKO KAaTAoKEUNG €ival n néTpa, TOOO yia TIG KATOIKIEG 600
Kal yia 7o dikTuo SpOpWV Kal TnG nAaTeiag nepi Tnv ekkAnoia e éva ocUvolo 868 o1 709
€XOUV WG UAIKO KATAokeung Tnv nérpa (EXYE 2001). To UWog TwV KATOIKI®V €ival Nepinou To
idlo kal ol okenég eninedeg (843 karvolkieg €xouv Tapdtoa (EZYE 2001). MBavda auth n
S1apOPPWON AMNOTEAECE OUVEXEIA KAl CUMNARPWON TNG AOYIKAG AMUVTIKAG KATAOKEUNG TOU
Xwplou, divovTag Tn duvaToTnTa Kivnong €ni TV OTEYWV.

e kABe nepinTwon o OIKIONOG napoucdialel Jia €IKOVA «OUPNAyouG avTIKEINEVOU»
nevraywvikoU oxnuaTtog. Aivel Tnv evrinwon Tng «dia MIac» KATAOKEUNG. SxnuatileTal n
avTiAnwn OTI UNApXEl €va OMOYEVEG ACTIKO AVTIKEIMEVO Kal OXI €va oUVOAO IDIWTIKWV
KATOIKIOV. H gvTUNWoN auTr €vTeiveTal and TNV OHOIOHOPPIa TWV OYEWV TWV KATOIKI®V Kal
nayiwveTal ano Tnv @aivopevn EAAEIPN oAOKANPWHEVOU JIKTUOU JdpONWV NMou dnuIoupyEiTal
ano Tnv anokpuyn Tou, and TIG KaPapes. H aigbnTikr Tou OIKIOPOU oTnpileTal Kupiwg aTnv
dnuioupyia piag eikovag cuvoAou, WIag cupnayoug Hop@nG aoTIKNG ouoneipwong Kal kKaBoAou
oTNV NPoBOoAN Kal ToV TOVIGHO TNG KAToIKiag.

6. To HEAAoOV: CWVTAVOG OIKICHOG 1| HVNHEIO;

Me Tnv avanTtu&n Tou Kade oIKIOPOU JIapopp®VOVTal OPICHEVEG BACIKEG AEITOUPYIEG, Mou
METa eEeAiooovTal o onuavTikoUG NapayovTeg yia Tn eniBiwon kal To poAo Tou.

'Evag and autoUG €ival n OIKOVOMIKR AEIToupyia nMou KaTd MEPIKOUG MWEAETNTEG €ival To
KEVTPIKO KPITAPIO OTOV OpIoWd TnG noAnc. H nopeia (epyacia - napaywyr - didBeon -
KATavaAwon — €pyaacia ....... ) eivar kivntrpia dUvapn Tng noAng (Derruau, 1976, Claval 1984).

STO €p®WTNMA AV O OIKIONOG TwWV MeOTWV WNOPEI va ouvTnpnoel €va IKkavo MAEyua
OIKOVOMIKWV dpacTnpIoTATWY N anavrtnon €ivalr gaAAov apvnTikr. H yewpyikn anaoxoAnon
agopd Kupiwg TNV napaywyrn paotixac. Ta eonepido€idn, n napaywyn oivou Kal n MHikpn
ehalonapaywyn dev pnopolUv va BewpnBolv Ikavd va @QEpouv To BApog piag TETOIAG
Suvapikng. O Toupiopdg eival eNoxIakdG Kal ENIKEVTPWVEI TO €vDIAMEPOV TOU OTO LECAIWVIKO
Tonio TNG NOANG. H noAn 81aB&Tel oToixeimdn unodoun SpacTnPIOTATWV Wuxaywyiag Kai
OxXeTI(eETAl £EYPECa PE TOV NAapadaAdcaio TOUPIGHO.

H 3¢ kupiapxn anacxoAnon Pe Tn paoTixa deixVel va cuppikvVveTdl. MeAETEG aTn neploxn

Tou [Mupyiou Oc&iXvouv Ouppikvwon TwV EKTACEWV KAAAIEPYEIQC TNG MACTIXAG napd Tnv
dnAouUpevn evTarikonoinon Tng napaywyng (Gwpaidou 2007). ©a npénel va TovioTel OTI TO
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50% TNG KAAUWNG TwV £daPWV apopouVv TNV WacTixa nou napd Ti¢ dianioTM®OEIG EEaKOAOUBEI
va €ival To KEVTPO TNG aypoTIKNG dpacTnpioTNTAG. H IkOva eniTeiveTal akOUa NEPIOCOOTEPO AV
AaBel kaveic un” Owiv Ta avBpwniva dedopéva evog ynpacouEvou nAnBuapol, Tou onoiou To
63% e€ival pn evepyo.

€EEAIKTIKI[01a81KOTIO MOAE0AOUNONS

Ta Meota dUoKoAd pnopei va sinwbei, OTI anavToUv €NApKWG OE Hia Uyl OIKOVOUIKN
AeiToupyia. IoTopikd AsiToUpynoav WG €vag GUPNAYNG OIKOVOMIKOG HNXaviouog oTa nAdioia
MIaG peydAng eviaiag ayopdg, otnv apxn Tng BulavTivig kal UoTepa Tng OBwMavIKNG
auTokpaTopia. AuTd ENETPEWE TNV €Ni ApKETOUG AIWVEG AvBnaon TNG TOMIKNG TOUG OIKOVOUIdG.
O ouvaoniopdg OAWV TwV PacTIXoXwpPiwv au&noe Tnv SUVAWIKR AUTAG TNG dpacTnpioTnTag
nou AsITOUpPYNOE EUEPYETIKA yia TNV Kolvwvia. EE artiag autoU, og OAa Ta kaBeoTwTa unnp&e
QVTIKEIPEVO 1I31aiTEPNG AVTIMETWNIONG, EIDIKWV PUBUICEWV KAl MPOVOMIMV.

Eivar Opwg autd onuepa duvatov va Olac@aAigel Tn OUVEXeld TwV MEeOT®V KAl TWV
HaoTixoxwpiwv. Eival ovTwg napakivOUVEUPEVO va MIOTEWE! KAVEIG OTI N PacTixa and povn
TNG UMNOPEl va €NITPEWEI TNV OMAAN OIKOVOMIKI A€ITOUPYia TOU OIKIOPOU, Napd Ta avoiypara
Kal TIG NWARCEIG anod oTov apafiko kOouo PEXP! TNV Ianwvia. Aev npénel va npogevei EKNANEN
TO YEYOVOG, av avaloyloToUME, OTI HeEYAAo HEPOG TwV OpacTnpIOTATWV Tou PpeTavikoU
vauTikoU oTnpifovTav oTnv WETa®opda PNaxapikwv npiv and Hepikoug alimveg! O1 Asiroupyieg
TWV ayopwv €ival eVTEA®G JIAPOPETIKEG, Ol MPOTIUNCEIG €MIONG KAl N Napaywyn Wnopei kai
aAAalel TONo KaTaywyng. Apa n Kolvwvia Twv MeoT®v dUOKOAa WMopei PECW aAUTAG TNG
natponapadoTng kai 131aiTepNG napaywyng, va diac@alicsl TETola dpacTnpeIioTNTA Mou va
MMopEi va ouvTnproel ToV OIKIGHO.

Ol NayKOOHIEG KOIVWVIKO-MOAITIKEG OUVONKeG (dnuioupyia €BVIKOV KpaT®wv apa naywn
EVIQiWV MEYAAWV ayopwV) OUVBNKEG Kal JdIaTPoPIKWV aAAay®wv wBlnoe Tnv Kupla
dpacTnPIOTNTA TOU TOMOU O€ NePIBWPIAKO €Ninedo napd Tn onUEPIVR ENIOTPOPN Ot «kabapd,
UYIEIVd, OIKOAOYIKG MNpoidvTa» Kal QUOIKG TOo avBpwnivo Suvapikd Tou oIKIoHoU Kdal TwV
AAAWV OIKIOP®V anoduvapwbnke dpacTika.

MMpaopévog nAnBuopdg, Kupiw¢ ouvTagloUxol HN EVEPYOI OIKOVOMIKA Kal XaunAo
HOpPQWTIKO eninedo anoTeAolv Tov NANBUOPO Tou TOMou. Evw eni Tng oBwpavikng gixav tnv
duvaToTnTa avTinpooWMNEUCNC 0TA MIo UWNAG KPATIKAa KAIPakia. OUTe n dpaoTnpioTnTa, ouTe
Kal ol avBpwniveg duvaToTNTEG MNOPOUV va dWOOUV CUVEXEIQ OE MId UYIN OUVEXION TOU
puUBPOU TNG NOANG. Apa NWC TO KEAUPOC, TO ACTIKO Tonio pnopei va diatnpnBei Xwpic va
anoTeAéoel Tpoxonedn otnv {wn Kal Nw¢ Pnopei va anopeuxBei n oTadiakn HETAPOPPWON
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TOUG O€ €va VEKPO Kal adelo KEAUPOG, dNAadr o€ €va VEKPO «UVNHEIO»;

EkTOG anod pia ogipd OIKICU®V nou cupnepihappavel Meord, Mupyi kar OAupnoi, ol aAAol
OIKIOWOI TWV MacoTIXOXWPIWV Mou e€ixav Ta idla HOop@POAOYIKA XApaKTNPIoTIKG, oTadlaka
peTaAAaxOnkav oe oUyxpova xwpld. Mnopei va del kaveig OTI PEPIKA OTOIXEIQ TOU KAOTPO-
oIKIopoU napapévouv kal aAAa aAAalouv. To naAio el Ye To onuepivo. H naAid sikdva opwe
€nawe va unapyel. Mia npwtn emitonia autowia Oeixvel OTI, OTAv O OIKIONOG Oev EXel
€yKaTaAeIPOei, N ONUEPIVI] OIKOVOMIKN OUVAMIKN Tov wOei gt pia oTadiakn Hop@poAoyIkn
aAAayn. O naAaidg KaoTpo-oIKIoPOG, € aiTiag Tou vopoBeTIkoU nAdiciou, napapével o idiog,
OMWC 0 nepiyupog aAAalel. MUupw Tou MPOCTIBevTal VEEC KATOIKIEC MOU TEIiVOUV va Tov
METATPEWYOUV OE NUPRVa evOG EUPUTEPOU OIKIGTIKOU GUVOAOU. Teivouv va Tov peTaBdAouv o€
«KEVTPO» TNG NOANG. AUTO agopd Toug nio diaTnPNUEVOUC OIKIoHoUG MeaTda, Mupyi OAupnoi.
Evw oTa unoAoina pacTixoxwpa napaTtnpeEital Tpwon Tou VORoBETIKOU nAdigiou, Nou onuaivel
Tnv €i00d0 VEWV KATAOKEUWV OTOV NaAaid 10T6 Kal KAaTa ouveneia Tnv Babuiaia anocuvBeaon
TouG. Na onueiwBei 6T auTr n au&non Tou OIKIOTIKOU owuaTog dev ouvodeleTal and avu&non
NANBuUoPOU aAAd anod peiwon! AuTO To Yeyovog SnAWVEl TNV AEITOUPYIKN AVENAPKEIA TOU Kal
dikaloAoyei Tnv avalnTnon - KATAoKEUN VEWV KATOIKIOV HE aUYXPOVEG DIEUKOAUVOEIG.

7. Zav gniAoyog

H eikova Twv MeoTwv unnpge dnuiolpynua Pia o@piynAng oiKovouikAg 3pactnpioTnTa n
onoia dev uNApXel OrKePA Pe TNV idla Jopen, €vTaon Kal eNikaipoTnTa. H Tonikr Koivwvia Kal
n noAiteia, avayvwpifouv opBda, ¢’ auTtn Tnv €ikova, Tnv onoudaidTnTa Tng diaTrnPNONG Tou
napeAbovTog, kai npoonabouv va To diapuAda&ouv. O1 JEIKTEG OPWG avBpwNIVNG, OIKOVOMIKNG
Kdl OIKIOTIKAG dpaoTnpIdTNTAG €ival NTWTIKOI Kal OxI evBappuvTIKoi yia To WEANoOV. H pépiva
npooTtaaiag sival opdn aAAa eyeipel epWTANATA MANWG WOOUNE OTNV CUVTHAPNON Kal NPoRoAn
an\wg MIag €IKOvag, a@nvovTag OTo NApacknvio &vav eupuTepo oxediaopd nou Ba
ONMIOUPYNOEI OUCIACTIKEG OUVONKEG avaBiwaong TnG aoTIKRG KANPOVOUIAG;
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MEAETH THZ ZTATIZTIKHZ ZYMMNEPI®OPAZ WHOPIAKQN EIKONQN Moy
MAPAITONTAI AINO AOTOYZ ®AZMATIKQN KANAAIQN ME ZHMANTIKH
2ZYZXETIZH

>kiavng .Y, BaionouAog A.%, NikoAakonouAog K.2

MavermoTruio ABnvdyv, Tunua MewAoyiac kai MewnepiBdAAovrocg, Epyactripio TnAgavixveuong
2IvoTiTouTo MewAoyikwv kal MeTaAAsuTikwv Epsuvav (IFTME)

NepiAnyn

S€ YEWAOYIKEG Kdal NePIBAANOVTIKEG €peuUveG, OUXVA XPNOIMOMOIEiTal n TexvoAoyia Tng
TNAEAVIXVEUONG YIA TNV NApaywyr €kOVwV Nou NpokUnTouv and AOyoug JUo JIaQOPETIKMV
PACHATIKOV {WVOV HE avakAAoTIKOTNTEG X Kal y. O BaBudg oTov onoio cuoxeTifovTal HETAEU
TOUG Ol TIMEG X KAl ¥ TWV EIKOVWYV TWV dUO GACHATIKOV {wv®V ano Tnv idia nepioxr, o onoiog
eK@PAZETAl NOCOTIKA HECW TOU YPAMMIKOU CUVTEAECTH OUCXETIONG P, €Nnpedlel TNV ONTIKNA
avTiAnwn Tng napayopevng sikdvag Tou AOyou x/y. dacpaTikéG {wVeG MEYAANG BETIKAG
OUOXETIONG, AVAUEVETAI VA NAPAYOUV EIKOVEG AOYOU X/y HE I0TOYPAMKATA WIKpoU €Upoug Kal
MIKPNAG TUMIKAG anokAiong. H pikpr) Tunikn andkAion ek@pdadlel €ikova XapnAng avTiBeong
PWTEIVOTNTAG, nou Ogv €UvVoel TNV €ukpivly anotunwon Twv Jdlapopwyv OTOXWV
€vOIAPEPOVTOG.

2Tnv napouca epyacia UEAETATAI PE NMOCOTIKOUG OpOUG, Kal We Tn Bonbeia digdidoTaTtwy
KATAvouwy, N €MNIPPOr TOU CUVTEAEOTH OUOXETIONG @ OTNV TUMIKA andkAion Tng €IKOvVAG Tou
AOyou pacpaTikwv {wvav. And Tn PEAETN TNG CUMNEPIPOPAG TNG KATAVOMNG NoU MePIypapPEl
To AOYO Xx/y, cuunepaiveTal 0TI auEavopevng TNG TIMAG TOU p HEIMVETAl ONUAVTIKA N TUMIKN
anokAion Tng eikovag, 18iwg av To p unepBaivel To 0,5. OewpnTikoi CGUAAOYIOHOI OFE
ouvduaoud He NEIpAPATIONO HE dopuopikh €ikdva, €dei€av OTI OTAv n TIMRA Tou p €ival
MeydAn, eivar duvatdv, avTi Tou AOyou x/y, va xpnoigonoindei o Adyog (x/y)?, NpoKeIueEvou
va napaxBei €ikova Pe PeyaAUTepn Tunikn andkAion, €nouévwe Kal Je kaAUTepn avTiBeon
QPWTEIVOTNTAG. Ta oupnepdopara Tng napoloadg epyaciag pnopouv va a&onoinBolv o€
(PUCIKOYEWYPAPIKEG, NEPIBAANOVTIKEC Kdl METAAAEUTIKEC €EPEUVEG, ME Tn OUVOPOMR TNG
TnAgavixveuong.

A STUDY OF THE STATISTICAL BEHAVIOR OF DIGITAL IMAGES
PRODUCED BY CONSIDERABLY CORRELATED BAND RATIOS

Skianis G.%, Vaiopoulos D.*, Nikolakopoulos K.2

tUniversity of Athens, Faculty of Geology and GeoEnvironment, Remote Sensing Laboratory
2Institute of Geological and Mineral Exploration (IGME)

Abstract

In geological and environmental research, remote sensing technology is often used to
produce images of spectral band ratios x/y. The correlation between x and y values of the
two spectral bands is expressed in quantitative terms by the linear correlation coefficient p
and it influences the optical effect of the image of the ratio x/y. Spectral bands with a high
positive correlation, are expected to produce x/y images with narrow histograms and low
standard deviations. A low standard deviation expresses an image with a poor brightness
contrast, which does not help the targets of interest to be expressed clearly.

In the present paper we study, using appropriate bivariate distributions, how the
correlation coefficient influences, in quantitative terms, the standard deviation of the image
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of the spectral bands ratio. The behavior of the distribution of the x/y values shows that as
long as the value p increases, the standard deviation of the image decreases considerably,
especially when p is more than 0.5. Theoretical considerations combined with
experimentation on a satellite image, show that when p is high, it is possible to use the ratio
(x/y)2 instead of x/y, in order to produce an image with a larger standard deviation, which
means a better brightness contrast. The conclusions of this paper may be useful in
geographical, environmental and mineral research, when remote sensing data are available.

NEEEIG KAEIB1A: YpaUPIKOG CUVTEAEDTAG GUOXETIONG, AOYOG QAoHaTIK®V {wVQV, TUMIKA anokAion,
yKaouaiavr Kartavour.

Key words: linear correlation coefficient, spectral bands ratio, standard deviation, Gaussian
distribution.

1. Eicaywyn

Anod Ta npwTa BRpaTa Tng a&ionoinong Twv NOAUPACHATIKWOV EIKOVWV OTIG YEWENIOTHHEG,
€ixe yivel avTiIAnnTo OTI o1 €IKOVEG Nou napdayovTal and A0youg dIaPopeTIK®V {WV®V Unopouv
va agionoinBoulv oTn XapToypd®non TNG QUTOKAAUWNG, YIAd YEWAOYIKEG Kal NEPIBAANOVTIKEG
MeAETeG. O1 Birth & McVey (1968) npoTeivav €va nnAiko TIHWV avakAAoTIKOTNTAG OTIG JWVEG
€yyUg unegpuBpou kal epubpou, nou opileTal and Tn oxéon:

X
u=—=0(xY) €h)
y

X gival n avakAaoTikOTNTa oTo €yyug unépubpo kal y €ival n avakAaoTikOTNTA OTO
€puBpoO. H oxéon (1) pnopei va xpnoigonoinBei wg deikTng BAAGTNONG YIa Tn XapToypapnon
TNG QUTOKAAUWNG HIAG MEPIOXNG EPEUVAG. ZUXVOTEPA XPNOIJonolouvTal aAAol OEeikTeg
BAaoTnong, 6nwg o NDVI (Rouse et. al. 1974), o TVI (Deering et. al. 1975), o SAVI (Huete
1988), TSAVI (Baret et. al. 1989), o MSR (Chen 1996) kai noAAoi dAhol. QoTdoo, ol
aAYEBPIKEG EKPPACTEIG YIA TOUG NAPAnavw deikTeg Pnopolv va ypapoUv wG CUVAPTHOEIG TOU
Aoyou u nou opiletal and Tn oxéon (1), kai autd npoadidel €va 101aiTEPO EPEUVNTIKO
evdlapEpov OO0V apopd aTn PEAETN TNG OTATIOTIKAG CUUNEPIPOPAC TWV WYNPIAK®V EIKOVWV U.

EE aAlou, Adyol aopaTikwv Iwvwv pe Bdon Tn oxéon (1) a&onoloUvTal kAl oTn
METAAAEUTIKN €peuva, yia avayvwpion {wvav udpoBepuikng gEalAoiwong (Davis & Berlin
1989, Knepper & Simpson 1992, Goossens & Kroonenberg 1994, White et. al. 1997). Z¢
QUTEG TIG NEPINTWOEIG, Ol METABANTEG X Kal y eK@PALOUV TIPEG avakAAoTIKOTNTAG O JIAPOPES
{WVEC TOU WECTOU unepUBpou.

MNa va anoTunwBoUv gUKPIVAG Ol GTOXOI EVDIAPEPOVTOG OE HIa €IKOVA AOYOU (PACHATIKWV
{wvwv, Ba npénel n avTiBeon PWTEIVOTNTAG TNG €IKOVAG va €ival apKeTa €vTovn, Nou Cnuaivel
OTI N TUMIKA AMOKAIGN TOU IOTOYPAMKATOC TIHOV QWTEIVOTATAG va €ival apKeTd uwnAn. e
auTo TO OnuEio OPWG, YMOPEI KAveig va ekTIPRoel 31aigbnTIKAa OTI av UNApXel Jid OnuavTikn
OuoXETION METAEU Twv {wvwv X Kdl y nou evdeikvuvTal yia Tn dieEayduevn yewAoyikn 1
nepIBaANOVTIKR €peuva, n Tumikn andkAlon Wnopei va eival PikpR Kal n  avTtiBeon
QWTEIVOTNTAG XaunAR. TiBevTal ENOPEVWG TA NAPAKATW EPWTAHATA:

a) Nwg ennpedleral, Je NOCOTIKOUG OPOUG, N TUMIKN ANOKAION O TNG €IKOVAG PACHATIKOU
AOYOU ano To YPAUMIKO OUVTEAEDT) CUOXETIONG P, ME TOV OMOI0 MOCOTIKOMOIEITAlI N YPAUMIKA
OUOXETION PETAEU X Kal y;

B) Nwg pnopei va TpononoinBei n HadnuaTikn €KQPAcn yia To AOYo PpacpaTikwv {wvmv

WOTE Ol NApayoueVeG €IKOVEG va €XOUV MId OXETIKA UWNAR TUMIKA anokAIon Kal Pia KaAn
avTifeon ewTeIvOTNTAG;
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AUTA Ta OUO EpWTAMATA €ival avTIKEINEVO TNG napouoag epyaciag. H dianpayudaTeuar) Toug
yiveTal pye Tn Bondeia TN Bewpiag KATAvouwyV, TPOMOMNOIOVTAG Hid HEBODOAOYIKN NMPOCEYYIoN
nou avantuxbnke npdo@arta and Toug cuyypageig (Vaiopoulos et. al. 2004, Zkidvng K.d.
2004a, B). KaBwg diagopol deiktec BAAoTNONG pnopolV va ekppacTolV w¢ ouvapTnon Tng
oxéong (1), Ta OupnepdopaTta TnG napouodag epyaciag evolapEPouv eupuUTEPA TNV
nepIBAAANOVTIKN €peuva yia XapToypa®non PUTOKAAUWNG, AKOWa Kal O NEPINTWOEIG NouU O€
xpnoigonolgitar 0 anAog deiktng BAAoTnong Tng oxeong (1). Evdiagpépouv eniong kai Tn
METAAAEUTIKN €pguva, OTav enIXEIpEiTal n xapToypdpnaon udpobepuikwv {wvwv eEalloinong,
a&ionoiwvTag NoAUPACUATIKEG EIKOVEG.

2. H m6avoOswpnTIKN NPOCEYYION

ra TNV AEPIYPA®r TOU ICTOYPAUHATOC TWV TIHOV QWTEIVOTNTAG WNPIAKNAG EIKOVACG, HMMNOPEI
va a&ionoinBsi n ykaouaoiavr katavoun (Gonzalez & Wintz 1987, Schowengerdt 1997). Me
Bdon auTrnv TNV NPooEyyion, To 1I0TOYpaupa TG Zwvng x eival duvaTto va neplypa@ei ano tnv
napakdTw ykaouaoliavr Katavoun pi(x):

1 (X_/Jl)z
X)=———-exp| ————— @)
P (%) oN2r 2012

M1 Kal 0y €ival n gé€on TIPA Kai n TUMIKA anokAIon TNG KaTavoung, avTioToixa.
Ma ™ Lwvn y, n avtioToixn Katavoun p2(y) opileTal wg:
2
(Y — 1)
P(Y) = —F—=ep| - 75— ®
o, 27

2
20,

U2 Kdl 02 €ival n gé€on TIPA Kai n TUMIKA anokAIon TNG KaTavoung, avTioToixa.

Av Undapxel YPAuUIKN OUOXETION METAEU TwV TIMOV avakAaoTikOTNTag x Kai y, HE
OUVTEAEDTH OUOYXETIONG p, N ouvduacueévn katavoun f(x, y) npoadiopileTal and Tn OXEon
(KakouAAog 1972, Schowengerdt 1997):

_ 2 _ _ _ 2

f(X,y)Z;-exp __ 1 _ (x /;1) —2p-(X )Y~ 1) (Y ,Lzzz)
2700, 2(1_/0) O, 0,0, o,

“

H katavoun TiHwV g(u) Tou anAoU Adyou @acpaTtikwv {wvwv Nou opileTal and Tn oxeon
(1), ynopei va npoadiopioTei Ye Baon Tn axéon (Vaiopoulos et.al. 2004):

g) = [131.f (0,9 [u,0])dv ©

U €ival pia peTaBAnT €€ opiopoU ion pe x. @ €ival n avtioTpopn cuvaptnon TAG ¢ nou
opilel Tov anAd Aoyo wu. J gival n 1akwBlavn Twv X Kal y ¢ nNpog U Kair u. To diaoTnua
OAOKANPWONG €ival To diIaoTnHa TINWV TNG U (0UCIaoTIKA TNG X). TN CUYKEKPIPEVN NEPINTWON
OMouU €XOUME TIMEG AVAKAAQOTIKOTNTAG, To dIAGoTnHa oAokARpwaong ival 1o [0, 1].

Ano Tig oxéoeig (1), (4) kail (5) ocuvayeral n napakdTw €KePaAcn yia Tnv katavoun g(u):
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(X_,ul)z —2/)' (X_lul)(X/u _.uz)

2

o, 010,

g(u) = : ji-exp R
2710,0,1— p® s U’ 2(1-p?) +(X/u—y2)2
2
o

(6)

H katavourn gm(um) 0MoIAGdRNOTE NOCOTNTAG Um MOU €ival guvapTnon Tou Aoyou u (yia
napadeiyya u, = arctan(u)), unopei va npoodiopioTei and Tnv g(u) pe Baon Tn oxéon
(Spiegel 1977):

du
1
gm(um) = g[F (um)]' @
du,,
F* gival n avTioTpo®n ouvapTnon TNG F pE€ow TG onoiag opileTal To Um ano To u.
5 -
45
;1 4
35
3 —g(u), r=0
=] | - =
5 25 g(u), r=0.5
21 —&—g(u), r=0.9
15 1
1 4
05 -
lB—e—asn= O [ '--=F
] 0s 1 15 2
u

Sxnua 1. H karavoun g(u) yia d1aPopeG TILIEG TOU OUVTEAEDTH OUCXETIONG
p. 41 = > = 0.5, 01 = 02 =0.1

Me Baon Tn oxéon (6), €ival duvaTtog o UMOAOYIOHOC TwV TIMWV TNG KATAVOMUNAG g Tou
AOyou u, yia OIApOpPEG TIMEG TOU OUVTEAECTN OUCXETIONG p. =To (0X. 1) nmapouadialeral n
katavoun g(u) yia d1aQopeg TIUEG ToU p, BETOVTAG PEON TIPA TWV X Kal y ion pe 0.5 kal
TUNIKN andkAlon Twv x kal y ion Pe 0.1. Eivar gavepo o1l oto BaBuod nou auEdveral 1o p, ol
TIMEC TOU U TEIVOUV va OUYKeEVTPwOOUV yUpw and uia snikpatoloa TIPR, ME AnoTEAEOUA va
MelwveTal n diacnopd TnG katavoung. Meiwon Tng diacnopdc (ENOHEVWC Kal TNG TUMIKAG
anokAlong), onuaivel NeplopioPd TNG avTiBeong QWTEIVOTNTAG TNG WNQPIAKNAG €IKOVAG TOU
Aoyou wu. Eivar Aomnov onupavTikd va peAeTnBei, pe nocoTikoUG Opoug, n enidpacn Tou
OUVTEAEDTN OUOXETIONG OTNV TUMIKA andkAIon TNG KATAvopng TwV TIHOV ToUu AOYyou
@aouaTIKOV {WVov.

H Tunikr andkAion o Tou Adyou u opileTal anod Tn oxEon:
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2
o= Ju-m*atd ®
R
R €ival To d1doTna TIW®V TOU U. W €ival n JEon TIYA ToU U, Nou opileTal wg:

7 =Iu.g(u)du (9)
R

3. H peTaBoAn TNG TUNIKNAG anokKAIONG Kdl TOU CUVTEAECTN HETABANTOTNTAG WG
Nnpo¢G TO YPAHHIKO OUVTEAECTK CUOXETIONG

Ma Tn MeEAETN TNG METABOANG TNG TUMIKAG ANOKAIONG WG NPOG TO YPAWMIKO OUVTEAEDTN
OUOXETIONG p, unoBoape OTI Ta I0TOYPAPHATA TWV KAVAAI®V X Kal y akoAouBouv ykaouaiavn
KATAvoun HE Kolvr péon TR g1 = M2 = 0.5 kal koivn Tunikn andkAion o, = o0, = 0.1.
Mpo@avwg eival duvaTtdv va XpnoigonoinBoUv YKAOUCIAVEG KATAVOMEG HE AAANEG TIMEG
OTATIOTIK®V NAPANETPWY, OPWG YIa TIC AVAYKEG TNG NApoUoag epyaciac apkoUPAoTE OE QUTEG
TIG TINEG. Me Baon TIig oxéoeig (1), (6), (8) kar (9) unoAoyioape TNV TUMIKR AnokKAIOn Tou
anAoU AOyou @aopdTiK®V {wvov U yid JIAPOpeG TIEG Tou p. ZTo (OX. 2) u@avileTal n
METABOAR TNG TUNIKNG andkAiong Tou u, o(u), WG Npog p.

0.8

0,?

D,u =

0,5 \HE\A U{U}

o \\-\% _\A\&\ - - - - g(um1)
H&B_&E%m R u\ —#— a(um2)
e “‘;’;-f% = —=— o(um3)

-1 05 0 05 1
P

Sxnpa 2. MetaBoArn TnG TUMIKNG anokAIonNG TV MoooTATWVY U, Umi, Umz KAl Umz WG P0G P.

MapaTtnpoUpe OTI aUEQVOUEVOU TOU OUVTEAECTR YPAUMIKAG CUCXETIONG P, MEIMVETAl N
TUMIKA anokAIon Tou AGyou u. Av n GucoxETion €ival apvnTikn, TOTE n Tunikn andkAion o(u)
gival yeyaAuTepn and auTrnv nou avTioToIXel 0 UNOEVIKA CUCXETION. =T0 (0X. 3) ed@avileTal
N HETABOAR TNG Kavovikonolnueévng wg npog p = 0 TIAG o(u) wg npog p (Aoyog a(p)/o(p = 0)
= o(u), norm). 'Otav To p Oev unepBaivel To 0.3, n TUNIKA anokAion dev Jdla@épel
nepioodTEPO anod 1o 20% TNG TIMAG Nou avTioToIxel og Pndevikr ouoxeTion (p = 0). Na p =
0.5 n diagopa sival navw ano 30% kal auEdveTal NepioooTEPO, 0To BaBP6 Nou au&averail To p.

Suxvda, avTi yia To AOyo u XpNOIYOMOIEITAal 0 TPononoinKévog AOyoG paouaTik®v {wvmv
Umi, NOU opileTal ano T oxéon (Faust 1989):
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X
u., =arctan| — (10)
y

H Tunikf anokAion Tou Umi, 0(Umi), WG MNPOG p, MMOPEi va unoloylioTei AapBdvovTtag
unown OTI TO Umi €ival ouvapTnon Tou U Kal aglonoi®vTag TIg axeoelg (6), (7), (8), (9) kai
(10). To o(Um1) €xel TNV idla cupnePIPoPd PE AuTnV Tou o(U), Kal PAAIOTA Ol TINEG O0(Umi)
gival pIkpoOTEPEG, ONWC @aiveral oto (ox. 2). AvakUNTEl €MNOUEVWG TO €PWTNMA TOU MWG
pnopoUV va opioToUV TPOMonoInNuevol AdYol QACHATIKOV {WVWOV HE HEYAAUTEPEG TUMIKEG
anokAioeig, ol omoieg¢ guvolv TNV MApaywyn WneIaKk®wV E€IKOVwv He kaAUTepn avTiBeon
QwTeIVOTNTAG. H andvtnon 6a pnopolce va €ival n UYPwon Tou AOyou x/y OTO TETPAYWVO,
npokeIpgévou va dieupuvBei To didoTnua TIH®V nou AapBavel o deiktng BAdoTnong. Me auto To
OKEMTIKO NPOTEIVOUHE TOUG NAPAKATW TPOMOMOINHEVOUG AOYOUG Umz KAl Uma:

2
Uy = X 11)
m2 —|
y
2
X
u,s; =arctan| | — 12)
y
B
_-‘.h"h-.... T
68 =

o(u), norm

[a=]
[= 7]

[a=]
S

-1 -0,75 -0,5 -0,25 0 0,25 0,5 0,75 1
p

Sxnpa 3. MetaBoAn Tng Kavovikonoinuevng TUMkNG andkAiong o(u), norm w¢ rpog p.

H Tunikr anokAion o(umz) unoAoyiletal anod Tig oxeoelg (6), (7), (8), (9) kar (11). H
TUMIKR anokAion o(Ums) unoAoyiletal ano TIG¢ oxéosig (6), (7), (8), (9) kai (12). 'Onwg
@aiveral aTo (OX. 2), Ol TUMIKEG ANOKAICEIG TWV Umz KAl Ums Eival HEYAAUTEPEG ANO AUTEG TWV
U Kal umy avrioToixa, yia kabe p. To idio 10XVl Kal yia TO OUVTEAEOTH WeTaBAntoTntag CV
(AOYOG TUNIKAG anOKAIONG 0 NPOG KETN TIKN L), Onwg gaiveral aTo (oY. 4).

Me Baon TNV niBavoBewpnTIKr MEAETN TNG CUMNEPIPOPAG TOU (PACHATIKOU Adyou u,
NPOKUNTEl OTI N YPAMMIKN OUOXETION METAEU TWV (PACHATIKOV {WV®OV WMNOPEl va HEIWOEI
onNUavTika TNV TUMIKA anokAion, apa Kal Tnv avTibeon QWTEIVOTNTAG, TNG NApayouevng
WneIakng €ikovag. O1 NooOTNTEG Umz KAl Ums, OTIG OMOIEG UMEICEPYETAl TO TETPAYWVO TOU U,
€XOUV HEYAAUTEPN TUMIKR andkAION Kal OUVTEAEOTN WETABANTOTNTAC. Mapoucialel ENOPEVWG
evOIa@EPOV N €QAPHUOYN AUTOV TWV TPOMOMOINUEVWV AdOYywV @acuaTikwv {wvov Ot
npayuarika dedopéva.
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—0CV

R
—a— CV

um1)
umz2)

—_— e

% |—a—cvum3)

°

Zxnua 4. MetaBoAn Tou ouvteAeorr) peTaBAnToTnTag CV w¢ npoc 1o CUVTEAEDTI OUCXETIONG p.

3. Epappoyn o€ 3o0pupopIKni €1IKOVA

O1 AOYOI U, Umi, Umz KAl Uns, EQAPHOCTNKAV O JOPUQPOPIKN €IkOVa ASTER ano Tn NRoo
Ke@aAAwvid. ZTn OUYKEKPIUEVN €pappoyn, ol {WVeG X Kal y nou eu@avifovral oTIC OXETEIG
(1), (10), (11) ka1 (12) eival o1 {wVeG ToU €yyug unEpuBpou Kal Tou €pubpou, avTioTolxa.
Enopévwg ol napandvw Adyol eivar deikteg BAAoTNONG. O OUVTEAEOTAG OUCXETIONG P TWV
{wvwv eyyUc unépuBpou kal €pubpoul, yia To OUVOAO TNG €IkOvVAG, UMOAOYIOTNKE HE TO
epyaleio CORRELATION Tou spatial modeler Tou AoyiopikoU ERDAS Imagine kai Bpednke

ApKETA UYWNAOG Kai ioog pe 0.89.

1a (ox. 5) kai (oX. 6) gu@avifovTal ol eIkOVEG Tou anAou Adyou u Tng axéong (1) kal Tou
Tpononoinuévou AOYOU Um, avTioToixa. Kai oTIC JUuo EIKOVEG €xel YiVEl YpaupIkn &€AKUON

I0TOYPANMATOG.

Sxnua 5. Eikova anAou @aouarikou Adyou u mng N. KepaiAwvidg.
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Zxnua 6. Eikova Tporornoinuevou ¢aouarikou AOyou Umz TnG N. KepaAAwvidc.

Mnopei kaveig va del OTI N €IKOVA Umz EXEI EVTOVOTEPN avTiBeon @wTelvoTNTAag and 6oo n
€lKOvVa Tou anAoU @aopaTtikoU Adyou u. AnG napatnpnoelig otnv oBovn Tou UumnoAoyioTn
dlanioTwBnke OTI 01 JIAPOPEC OTO ONTIKO AMOTEAECOUA METAEU TWV EIKOVWV Ums KAl Umi Eival
AyOTEPO EVTOVEG.

YnoAoyioTnkav ol BewpnTikG MNPOBAENOPEVEG TUMIKEG dMOKAICEIG O KAl OUVTEAEOTEG
METaBANTOTNTAG CV TWV AOYWV U, Umi, Umz KAl Umz, HE BAon TIG oxéaelg (1), (6), (7), (8), (9),
(10), (11) kar (12). =Tn oxéon (6), WG TIMEG K1 KAl L, TEBNKAV Ol PETEC TIMEG TWV KAVAAIWV
eyyUc unépuBpou kai epubpol Tng eikovag ASTER, avTioToixa. Kal wg TINEG 01 Kal 0, TEBNKav
0l TUNIKEG anokAICEIG TwV Kavallwv gyyug unépuBpou kal epubpou, Tng idiag eikovag. H Tiun
TOU p €ival n unoAoyloBeioa TIMM TOU CUVTEAEDTI CUOXETIONG METAEU TwV SUO KaAvaAlny.

Bp£Bnkav €niong Kal Ta oTATIOTIKA HEYEBN TWV QACHATIKOV AOYWV U, Umi, Umz KAl Umz TNG
dopuPopIkAG gikovag TnG N. KepaAlwviag. =Ttov Mivaka 1 napouaidlovtal ol BewpnTIKEG
EKTIMNACEIG O€ avTINApaBoAn HE TIG NPAYMATIKEG TIMEG TWV OTATIOTIKWV HEYEBWV TWV EIKOVWV
TV J1IaQOPWV PACHATIKOV AOYWV.

Mivakag 1. OewpnTIKEG EKTIUNOEIG KAl NPAYUATIKEG TILEG TUMIKIG armOKAIONG KAl OUVTEAEDTT)
HETABANTOTNTAG TWV PACUATIKWOV AOYWV U, Umi, Umz KAl Um3

DaAoPATIKOG Tunikn SXETIKN % SUVTEAEOTNG SXETIKN %
Aoyoc anokAion (o) anokAion o yeraBAnroTnrac (CV) anokAion CV

u (Bewpia) 0.400 0.386
, 18.2 12.2

u (eikova) 0.327 0.388

umi (Bewpia) 0.185 0.248
' 25.4 25.3

Um1 (€1KOVQ) 0.138 0.185

Um2 (Bewpia) 1.193 0.871
' 29.5 7.2

Umz (€1KOVQ) 0.841 0.808

Ums (Bewpia) 0.294 0.413
‘ 13.9 13.0

Ums (€IkOVQ) 0.253 0.359
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P

O1 €ni ToIG €KATO OXETIKEG AMOKAIOEIG PETAEU TwV BewpnTikAd NPoBAENOUEVWY KAl TWV
(NpaypaTIk®V) TIHOV TWV OTATIOTIK®V MEYEBWV TNG dOPUPOPIKNAG €IKOVAG KupaivovTal ano
7% WG 30%. Q0TO00, O BEWPNTIKEG EKTIMNOEIG KAl TA NPAyUaTIKa d€d0UEVA GUUPWVOUV OTO
OTI O TPOMOMOINUEVOG AOYOC (acpaTikwv lwVeV Um: (oxéon (11)) napayel sikdva pe
ONMAvTIKa PEYAAUTEPN TUMIKA anoOkKAION Kal OUVTEAECTN HWETABANTOTNTAG and 000 O AnAOG
Aoyog u (ox€on (1)). To idio 1oxUel Kal yia To AOYO Ums (0X€on (12)) o€ ouykpion HE TO AOYO
Um1 (ox€on (10)).

To Pe noon sukpivela pnopei va anoTunwBei €vag oTdoxoc, eEapTaTal, o€ onUavTiko Baduo,
and Tn QAcpdTikn TOU CUMNEPIPOPA oTa kavdaAia and Ta onoia AapBdaveral o Adyoq. QoTooo,
Tpononoinuévol AOYol (paouaTIK®V {WVOV UWPWOHEVOI OTO TETPAYWVO NAPAYOUV EIKOVEC WE
eupUTEPO 10TOYPAMKA TIH®WV, MOU €UVOEI HEYAAUTEPEG OIAPOPEG TOVIKOTNTAG METAEU
€IKkovoaoToIXEiwv. ENopevwg, oto BaBuo nou undpxel onuavTikhg B€TIKA CUOXETION METAEU TwV
@aopaTikwv {wvev x Kal y, n UPwaon Tou Adyou X/y OTO TETPAYWVO WNOPEi va EUNNPETNOEI
oTNV napaywyn €KOVwv He BEATIOUEVN avTiBEon QWTEIVOTNTAG, WOTE vad aANOTUNWVOVTAl
EUKPIVEDTEPA YEWAOYIKOI Kal €DA@OAOYIKOI OTOXO! £vDIAPEPOVTOG, ONWG wveg eEaAloiwong,
KAUEVEG NEPIOXEG N €dA@N Ke dlapoponoinuévn NUKVOTNTA GUTOKAAUWNG.

Zupnepaoyara

Ao Tnv niBavoBswpnTIKN MEAETN KAl TOV MNEIPAMATIONO HE Tn JopuPoOpPIKn €IKOva,
npokUNTOUV Ta NAPAKATW CUUNEPACHATA:

H ouoxéTion PETAEU Twv {wVOV X Kal 'y ToU @acpaTikoU AOyou ennpedlel To eUPOG TIHWV
Kdl TNV avtiBeon GWTEIVOTNTAG TNG NAPAYOUEVNG €1KOVAG. Mia onuavTikn B€TIKr OUCGXETION
MEI®VEl TNV TUMIKA anokAIon Tou ICTOYPAMHATOG, O OXEON WE AUTAV Mou MnpokUNTel anod
paopaTikég {wveg aocBevoUc n MNJEVIKNAG CUOXETIONG. AnevavTiag, Yia apvnTiKr OUOXETION
METAEU TwV X Kal y napdayel €ikdva GpacuaTikou AOyou HeE HeyaAUTepn Tunikr andokAion and
QUTNV NOU aVTIOTOIXEI O W OUCXETICOPEVEG (PAOHATIKEG (WVEC.

O Tpononoinuévog AOYoG paouaTik®V {wvev TNG HopPNG (X/y)2, 6nwg opileTal oTn oxEon
(11) /4 otn oxéon (12), napdayel €IKOVEG Pe PeyaAUTepn TUMIKM AndkAION Kal CUVTEAEOTH
METaBANTOTNTAG anod &oo o anAdg pacpaTikog AOyog x/y. ENopévwg, auTog o TPOMonoinuévog
AOYOG UMopei va €EuNnPETOEl TNV NAPAywyn WneIaKwV €IKOVWV HE BEATIWHEVN avTiBeon
PWTEIVOTNTAC.

O1 BewpnTikEG NPOPBAEYEIS TNG NIBAvoBewpNnTIKAG NPOCEyyIoNG PpiokovTal, YeVIKA, Ot
oupQWvia Pe Ta napaTnpnolakd dedopEva TNG SOPUPOPIKNG EIKOVAG, NApd TIG AVANOPEUKTEG
anokAigeig, nou ogeilovTal otnv napadoxr OTI To 10TOYPAUMA TNG €1KOVAG €XEI yKaoualavn
oupnepipopd. Kata ouvéneia, n npoTeivopevn peBodoloyia pnopei va aglonoinBei otn PeAETN
TNG OTATIOTIKAG CUMNEPIPOPAC SIapopwV JeIKTWV BAAOTNONG Kal AOYWV PpacpaTikwv {wvav,
pe okond Tnv a&loAdynon Kai TPononoinon autwv.

Ta nopiopata Tng napoluoag epyaciag unopoUv va BonBroouv oTn YEWAOYIKR Kal
nepIBaANOVTIKN €peuva, yia xaproypagnon nukvoTntag BAactnong, Iwvwv udpoBEepUIKNC
e€aloiwong kar  AIBoAoylikwv  TUNwv, a&ionolwvTag MNOAUPACHATIKEG EIKOVEG, TIG
onoiegnapexel N TexvoAoyia Tng TnAeavixveuonc.
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E®APMOIH TOY HAZUS ZE EAAHNIKH NEPIOXH I'TA THN ANMOTIMHZzH
NMNIGANQN ZHMIQN ZTO OIKIZTIKO ANMOOGEMA NMPOKAAOYMENQN AMNO
PEAAIZTIKA ZEIZMIKA ZENAPIA

TexviTng I
Xapokoneio MavenioTnuio ABnvav

NepiAnyn

H epyaocia authi agopd Tnv e@apuoyn Tou Aoyiopikou HAZUS MH R1Tng FEMA oTov
€AAAdIKO XWpPo ME BAON €va NpayuaTikd CEIOUIKO OEvVAPIO KAl TNV EKTIMNGON TwV duvaToTATWV
TOU AOYIOHIKOU KUpIwG o€ OTI apopd TNV €loaywyn Kal diaxeipion NoloTIK®V Kdl NOCOTIKWV
dedopévwy. ApXIKOG MpooavatoAlopog NTav n €i0aywyr autolaiag Tng MNeEPIOXNG Kal n
NPOCoMOIwaN OCEICUIKWV Oevapiwv navw o auTh. Aedopévou Tou OTI To HAZUS é€xel
oxedlagBei anokA&IOTIKA yia Xpron evrog TnG AHEPIKAVIKAG EMkpdTeiag kAnolol nepPIOpICHOi
Kdl anokAigeIG NapouciacTAKav KaTd Tnv epappoyr. AuTo nou TeAikd enetelxBel, nTav n 6go
To JduvaTtov nioTOTEPN NPOCAPHOYN TWV OUVONKWV MIAG €vVUNApXouodc MePIOXNG Tou
NPoypPAuUaToG oTa eAANVIKA dedopEva Kal n eNIAOYN PEAAICOTIK®V CEICHIKWV OEVApPIwV yia TNV
anoTignon anwAei®yv.

IMPLEMENTATION OF HAZUS IN A GREEK TERRITORY IN ORDER TO
ASSESS THE POTENTIAL DAMAGE IN THE BUILDING COUNT CAUSED BY
REALISTIC SEISMIC SCENARIOS

Technitis G.
Harokopion University of Athens

Abstract

In this study an attempt has been made to implement the HAZUS software of F.E.M.A. in
a small part of the Greek municipality ‘Kifisia’ and the assessment of the abilities of the
software concerning the insertion and management of both quantitative and qualitative
data. The initial intention was to insert an identical area in the software in order to calculate
the earthquake risk assessment and vulnerability of the blocks, though some amplifications
and limitations where unavoidable, due to the fact that HAZUS MH R1 is oriented to be
implemented strictly in American soil. What finally came out, was the most contiguous, to
the Greek reality, model possible.

AEEeig KA€181a: osiopikn diakivdUveuon , anoTipnon Znuiwv, oIKioTIKG andBepua.
Key words:hazus, earthquake risk assessment, vulnerability.

1. Eicaywyn

H epyacia auth €ival HEPOC HIAg EPEUVNTIKAG oUVepyaaiag Tou TuAPaTog MNewypagiag Tou
Xapokoneiou MavenioTnuiou kal TG =X0ARG MoAImikwv Mnxavikwv Tou EMIM nou okonod sixe
TNV OUVOAIKN €KTiHNON Tou AoylopikoU HAZUS kail Tn digpelivnon Xpnong Tou otov EAAadIkO
xwpo (Trezos et al. 2006).

'Evag ano Toug Bacikoug TOMEIG £peuvag onuepa eival n npoBAewn Tou Babuol anwAsi®v

oTa €kAcTOTE gTolIXEia unod Siakivduveuon, AOyw TNnG enidpacng piag oeiouikng digyepong. Ol
EMNINTWOEI EVOC OEIONIKOU CUMPBAVTOC O avBpwnoyeveG MePIBAAAOV MOIKIAOUV Kal WG €K
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TOUTOU TO €yxeipnua kaBioTratar noAu-eningdo. X' auTnv Tnv e@appoyrn npooeyyilovTal
AMOKAEIOTIKA Ol GUECEC JOMIKEG, Kal KAT' E€MEKTACN OIKOVOMIKEG, AMWAEIEC €VOC OEITHIKOU
ogevapiou.

AVTIKEIHEVO HEAETNG TNG €pyaociag e€ival n €kTiPNon TNG O€IOMIKAG d1akivoUVeUoNG
UQIOTAPEVWV  KTIPIWV MEPIOXAG Tou €AAadikoU Ywpou. ZnToUPevo e€ival n  epappoyn
peBodoAoyiag, 1KavAg va anoTunwoel KATa To OuvaTov MNANPECTEPA TIG EMINTWOEIG €VOG
nibavol osiopikoU €neicodiou OTnNV nepIoxn MEAETNG. H WEAETN OSIOPIKAG S1aKIvOUVEUONG
anoBAénel oTo va napa&el pia npoPAEwn TWV ANWAEI®V, OUVEICQPEPOVTAG ETCI OTNV
npoonabeia ocUvTagng XapTwv nNepioxwv uywnAng diakivdlveuong (risk maps).

MAoOTIKA, yia TNV napoloa epappoyn €nNIAEXONKe €va TUAPA Tou dnpou Kneioiag kai oav
OEIONIKO Ogvaplo 0 OsIonOG TNG ABrivag Tou '99. To TeAikd oTadio TnG €pyaciac oTo va
anookonei va avadei&el TIC NAEOV OESIOMIKA TPWTEG NEPIOXEG OivovTag OTn OUVEXEId TN
duvaTtdTnTa avaywyng Tng HeBodou oe Wia eupUTEPN, YEWYPAPIKA, NEPIPEPEIQ.

2. H ouAAoyIOTIKR TNG anoTignong

MpokeIyEvou va ekTIUNBEI N anwA&ld NpEnel va €ival yvwoTn n avTiKEIJeVIKR agia nou
eival ekTeBeIpévn og Kiviuvo (exposure). ApxXIKoi NEPIOPIOTIKOI NapdyovTeG, oTNV anoTiunaon
TnG S1akIvdUveUOoNG, €ival To KOOTOG anoypa®ng Kabwg kal n noidoTnTa Twv JeSOUEVOV AOYW
TOU OTI N CUAAOYN Kal N €l0aywyn TnG NAnpogopiag os Baocelg dedopevwy anoTeAel TNV NAéov
xpovoBopa Jdiadikacia TnG MEAETNG. O1 OUYXPOVEG MEAETEG TeivOuv va KATAXwPOUV Ta
nepiouveleypéva oToixeia (inventory) o€ AOYIOHIKEG NAATPOPUESG YEWYPAPIK®V CUCTNHATWV
nAnpo@opiag (Geographical Information Systems), OJnuioupywVTag €70l TpaAneleg
nAnpogopiag yia kade nepipépeia O6nou ava naca oTIyPn Kaveig unopei va avatpé€el yia va
avalnTtnoel, NnpoaBeaoel f Tpononoinoel dedopéva. ZTnv EAAGda n ZTaTioTikn Ynnpeoia (EXYE)
eival oe B¢éon va diabéosl noAAd and Ta anapaitnTa oToixeia, evOEXETAl OHWG Yia
€EEIOIKEUNEVEG Kal AenTodepeiG MEAETEG va avalntnBouv oToixeia and Tnv  Tonikn
AuTodioiknon. EninAéov MmoAUTIUN €ival kal n oOuveioopd anod oIovONMNOTE  (POopPEa Mou
diatnpei avavewuéva apxeia (E@opia, AoTuvopia K.A.n). €@opia

Ma Tn PeAETn diakivOUVEUONG OTO OIKIOTIKO anoBeua €ival avaykaia gia karaypagen Twv
Xpnoewv yng (occupancy - mapping) TnG nNeploxnG. H kartaypagr autn xpnoigevsl oTnv
KaAUTepn a&loAoynon Tou UWouG TWV OIKOVOUIKWV anWAEIOV evOg oeiohoU Mou opeileTal os
OOUIKEG BAGBeC. KaTa Tnv nepinTwon dnAadr nou Opola KTipia unooTouv idia dopikn BAGRN,
TO KOOTOG aMoKaTAoTaong Tou &vOog HE Tov akpiBoTepo e€onAiopd (n.x. Tpdnela avti yia
anoBbnkn) JdlapEpel onUAvTika anod To £Tepo Oidkpion nou napaBAénel n SopIKA TUMOU
Ta&ivounon.

H guAAoyIOTIKN TNG anoTiunong cuvowiletal ota €EnG: (Exnua 1)

e TpoacdiopileTal To PEYEDOC KAl TO EMNIKEVTPO TOU OEIOWIKOU ogvapiou. H emioyn
ouvadel pe To €ninedo Tou OeloWIKoU KIVOUVOU, TNV OEIoHIKOTNTA Kal  TIG
napap€Tpoug NiBavng €oTiag oeIooU TNG eUPUTEPNG YEWYPAPIKNG NEPIOXNG.

e E@apuolovral Ta OEIOMIKA Ogvapld Kal unoAoyiletal n 10XUG Kal n XWPIKM
KAaTavopr Tou €dagikoU kpadaaouou

e  EniAéyeTal To yewypa@ikd Slapépiopa PEAETNG, €KTAONG avaloyng Tou @opéa
nou aokei Tov €é\eyxo (koivdTnTa, dfog, NOAN, VOUOG).

e SUYKEVTPWVOVTAl Ta anoypa@ika dedopuéva Tng NepIoxng

e Bdaosl Twv aAyopiBuwv UNOAOYIOUOU, EKTIHMVTAl Ol AVANEVOUEVEG ANWAEIEG TWV
und d1akIvOUVEUON OTOIXEIWV TNG NEPIOXNG HEAETNG.
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Zxnua 1. H ouAAoyioTikn anotiunong Tou Aoyiouikou HAZUS (HAZUS MH-MR1 User Manual)

3. Nepiypa®n Tou AoyioHIKOU

To Aoyiopikd6 HAZUS (Hazard US), eivar éva autovouo npoypaupa avaiuong kal
a&loAoynong nibavwv anwA&i®v and QUOIKEG KATAOTPOPEG, Mou Xpnolponolei oav unoBabpo
Hia nAaTpOpua Mewypa®ikwv SuoTnuatwyv NMAnpogopiwv (Geographical Information System-
GIS), kal ene€epydleTal XWPIKEG KAl YEWYPAPIKEG BACEIC SEDONEVWV.

To npoypappa avTAei NANPO@OPIEC yia TO KTIPIAKO OUVAMIKO, TIG TOMIKEG £0APIKEG
OUVBNKEG, Ta KOIVWVIKOOIKOVOUIKG dedopéva Kal AoIna ouva@r oToIXeid TNG NEPIOXNG MEAETNG
ano 1o AoyIlopikO GIS Kal 0Tn CUVEXEIA EKTEAEI UNOAOYIONOUG XPNOILONOIMVTAG AAYopiBuoug
nou Qpel oTov KwdIKA Tou. O1I XproTeG avacUpouV TIG YEWYPAPIKEG NEPIOXEG WEAETNG and
Tnv Bdon Oedopévwv TOU MNpoypdppaTog (EPnepIEXOvVTal OTOIXEid POVO yid TO OUVOAO TnG
AUEPIKAVIKNG ENIKPATEIAG) CUVEAKOVTAG £TCI TNV OXETIKA NAnpogopia oTnv onoia kai 8a yivel
n ene€epyaaia.

STOXOG Twv 0XedIaoTWV Tou nmpoypdupatog nTav 1o HAZUS va kataotei éva
0pBoAOYIOTIKO €pyalegio oTnv d1d6son TwV QopEwv MNOAITIKAG NpooTaciag nou epyalovTal
npog TNV kateuBuvon AuBAUvVoNnG TwV EMNINTOOEWV TOU OEIoMIKOU KivdUvou (The National
Institute of Building Science, 2002) H a&ioAdynon TnG TpwTOTNTAG TOU OIKIOTIKOU anoB£uaTog
MIag neploxng, BonBdasl oTov APECO EVTOMIONO TWV MEPIOXWV augnuévng diakivdUveuong yia
TNV KaAUTEPN KaTavoun Twv duvapewyv dpdong oTIG NANYEIOEC NEPIOXEG ONOU KAl AVAMEVETAI
va npokUWel n peyaAlTepn avaykn napoxng Bondeiag €131k KATa To NPWTO EIKOCITETPAWPO
Tou eneigodiou.

H xprion Aoyiopikou ARCGIS w¢ unoBdaBpou yia To HAZUS eEaogalilel, népav Tng
ENONTIKNG €IKOVAG Twv JedoPEVWY TNG NEPIOXNG KAl TNG €ukoAiag dlaxeipiong Toug Kal Tnv
duvaToTnTa onTIKONOINONG TWV ANOTEAECUATWY HECW BEPATIKWV XAPTOV.

To HAZUS oxediaoTnke apxikd yia €@apuoyeg nou agopolaoav HOVOo OEIoHoUG, WOTOCO

TWPA N XPAON TOU €XEl CUMNEPIAABEI KAl GAAA MOVTEAD MPOCOHOIWONG WOTE va e@appoleTal
Kdl O NEPINTWOEIG AAAWV PUOIK®OV KATACTPOP®V (M. X. AANHHUP®V, TUPOVWV KTA.)
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Fa TNV €KTINNON TOoUu OEICHIKOU KIVOUVOU Kdl yid Mid €niAoyn OsiodikoU gevapiou eival
anapaitnTo va eival yvwoTd dedopéva OXeTIKG PE TNV Hop@oAoyia kal Tn oloTacn Tou
vEwAoyIkoU unoBdBpou TnG €KTAONG MEAETNG AAAG Kal TNG €V YEVEl OEIOMIKOTNTAG TNG
eupUTEPNG NEPIOXNG. To AoYIONIKO J1aBETel ekTeETANEVN BAon dedopévmwy and Onou o XpRnoTng
Mrnopel va eniAégel wG OevApIo KAMOIO And TA KATAYEYPAMMEVA 10TOPIKA €neigcodia, n Tnv
dnuioupyia evog unoBeTikoU oegvapiou Pe Bacn Ta ndn xaproypapnuéva prAydata Tng
Apepiknc. A&iCel va onuelwdei €dw OTI OTO NpOypaupa sivai duvaTtn n €I0aywyn evog eVTEA®G
Kalvoupiou yewAoylkoU unoBdBpou aufavovTtag £Tol TNV MIOCTOTATA TOU HOVTEAOU Mou
dnHIoupyei 0 xpnoTng. ZTov nivaka 1 gp@avifovTal Ta YEWAOYIKA, OEICUOTEKTOVIKA Oedopéva
nou anaiTei To NPOYPAUKA Yia va avanTuxBei £éva osiouIkO oevaplo.

Mivakag 1. Anaitouueva dgdoueva unedapouc TnG neploxng HEAETNG (Oudda epyaciag 1.2 (TEE 2002)

e TOMIKEG £DAPIKEG OUVONKEG
>  TewAoyika/MewTexvika (duvapika) e €dden peyaAng evioxuong kpadaopou
XAPAKTNPIOTIKA e Uyog udpopopou opifovTa

e npodiaBeon peuoTonoinong/kaToAiodnong

e PHYMATA KAl TEKTOVIKA TWV NETPWHATWV

e napdauetpol €oTiag (eoTiako Babog, péyebog)
>  ZEIOPOTEKTOVIKA XapaKTNPIoTIKA
e NAPAUETPOI JIASPONNG CEICHIKWV KUPATWV

(anooBeon- YEWUETPIKN Heiwon)

> Enippon Tonoypagiag e UWOMETPIKEG DIAPOPEG

MPOKEILEVOU va UMNOAOYIGTOUV OI TIHEG TNG HEYIOTNG €3a@ikng (PGA) kal TNG pACHATIKNAG
(Sa) emiTaxuvong Kata TNV VTETEPUIVIOTIKA HEB0DJO, 0 XPNoTNnG kabopilel Ta XapakTnpIoTIKA
evoc niBavou oeiopoU oTnVv TNV €€Talopevn nepioxn.

EniAéyovTag Tnv B€on Tou oeiopikoU €MIKEVTPOU-APA Kdl TNV €nikevTpn andéoTacn Tng
nepioxng (ouvTetaypéveg @, A pe xpnon GIS), To AOYIOMIKO MMNOPEi va eKTIUAOEl TNV
€€aoBevian TNG OeIoPIKNAG dOvNONG Nou CUVTEAEITAl KABWC Ta OEIoWIKG KUpaTta diadidovTal
evTOG Tou €da@ikoU HECOU anod Tnv nnyn HEXP! To onueio TNG napatipnong. H nTwon Tng
OEIONIKNG EVEPYEIAC OPEIAETAI APEVOG OTNV YEWUETPIKN dlAONOpd TWV CEICHIKOV KUNATWY,
ageTépou oTnv andoBeon TWV UWNA®V OUXVOTATWV TnG Oléyepong anod Toug edagikoug
OXNMATIONOUG.

4. Nepiypa@n NeEPIOXNG HEAETNG

Fa Tnv eQappoyr Tou NpoypdpuaTog €mAEXONKe TuAMa Tou ARupou Knoioiag (Katw
Knoioid — oxnua 4) nou enAnyn eKTeETAaPEva ano Tov osiopd Tng ABrvag Tou 99°. H nepioxn
oploBeTeiTal dUTIKA and Tnv Koitn Tou noTapoU Kn@iooU, Kkal €KTeiVETAl aAvaTOAIKA TNnG
EBvikng 0doU ABnvwv-Aapiag, npog To KEVTPo Tou dfpou Kneiaidg. H ddunaon Tng neploxng
€ival apair, Y€ UYOUETPO va KupaiveTal ora 290 WETpa kal Tnv €Bvikn 0d0 va dIXOoTouEl TNV
neploxn Me dievBuvon Bopd - NOTO. 3To HeyaAUTEPO nooooTd n neploxn nepIAapBavel
OIKIOTIKEG CWVEG ME OAIYAPIBUEG €UPAVIOEIC UNOJONWY Mou PIAOEevoUvV B-YEVEIC 1 Y-YEVEIC
OIKOVOMIKEG dpaaTnpIoTNTEG. O1 AOYO! €MIAOYNG TNG CUYKEKPIUEVNG MEPIOXNG €ival OTI apevog
unnpxav d1aB&0Iua YEVIKA OTOIXEIA yia TNV MEPIOXN, €V EMioNG ol ooBAPEC ANMAEIEG NMou
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KaTtaypdgnkav oTov CEIoPO Tou 99’ pnopoUv va anoTEAECOUV €va Onueio eAEyXOU TWV
anoTEAECUATWY Kal TNG anodoTikOTNTag TG NEBOGSoU Tou MPoypAaupaTog HECW enaAnBeguaonc,
yla ogiopikd oevaplo 6polo pe auTtd nou SINYEIPE TNV €V AOYw NEPIOX.

Sxnpa 4. Mepioxn HEAETNG
4.1 SuMovr) Aedopévav

O1 gAAXIOTEC AnaITAOEIC TOU AOYIOWIKOU yia €KnOvVNOon CEICUIK®V OEvVapiwv ouvapThoEl
Twv diabgoigwv oToixeiov and Tnv EAAnvikn ZTaTioTikh Ynnpeoia (EZYE 2001) yia tnv
neploxn MEAETNG anopovwlnkav o€ aQuTA Mou evOIapEPOUV  HIa  MEAETN  OEIOMIKNG
dlakIvOUveUoNG KTIpIakoU anoB€paTtog. AvaAuTikd Ta OTolxeia mou xpnoigonomnénkav uno
HOP®N Yneliakwv nivakwv (excel) eivai:

AnuoypaqQika

ApIBUOC KTIpiwV Kal NEPIOdOC KATAOKEUNG
Aopikoi TUNOI KTIpiWV

KaTnyopieg Xxpnaong KTipiwv

SUVOAIKO UBadd opdPpwv KTIpiKV
Aopikn a€ia kTipiwv

Ta nepeTaipw dedopéva oUANEXBNKav and To Tonoypagiko diaypaupa TnG nePIoXNG, TIG
d1a0€0IUEG EYXPWHES agpoPpwToypagieg and 1o Y.ME.XQ.AE. pia BOoudda PETA TO OEIOUO TOU
‘99 Tng ABRAvag kabmg Kal To YEWAOYIKO XApTn TNG upUTEPNG MEPIOXNG. =TA OTATIOTIKA
oToIXEia TNG NeEPIOXNG KaTaypdagovTtal 2531 poviygol KAToikol kai 650 kTipia g€ éva gUvoho 82
OIKOOOMIKWV TETPAYWVWY. Enionuaiveral nwg and Ta diabéoiya apxeia unoAsinovrav
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dedopéva (and kabe katnyopia anouciale NocoaTd NANpPo@opiag yia dIapopPeTIKA OIKOSOWIKA
TETPAYWVA) YEYOVOG nou unoBaduilel Tnv akpifeia TNG PEAETNC. MNa va ekTIUNBei To GUVOAIKO
€UBaAd0 TwWV KTIpiwV TOU THUAMATOG TNG Knoioldg, apxikd oapwbnke -ywnelakd- To
TOMoypaqQIiko dIaypaupa, MPOKEIMEVOU VA UMOAOYIOTEI TO OUVOAIKO €ufado kKaAuwng Tng
NEPIOXNG KAl OTNV CUVEXEIA €YIVE N KATA Npooeyylon €€aywyr Tou ouvoAikoU gupadol Twv
KTIpiWV.

5.Avantuén Eqpapuoyng

To HAZUS népav Tou OTI XPNOIMOMOIEl €vaA OUYKEKPIPMEVO TPOMo JSlaxwplopoU Kal
Tagivopnong Twv OedoPEVWY Tou, unodlaipel €niong TIC YEWYPAPIKEG MEPIPEPEIEC OTN
Movadiaia €kTaon yng - To anoypa®ikd diapépiopa (census tract), nou BewpnTikG QPIAOEEVEI
2500~8000 XIAIGdeC KaToOikOUG avaAdywc TNG MNuKvOoTATAc MAnBuopoU. AvanogQeukTd n
KaTnyopionoinon auTn €npene va yivel Kal yia TNV Nepioxn MEAETNG NMPOKEINEVOU TA OTOIXEIA
va gioaxBoulv aTo Aoyiopikd. H ékTaon Tng eEeTalduevng NePIOXNG AVTIOTOIXOUTE GUVOAIKA O€
AlyOoTEPO and 2 PEOOU HeEYEBOUG XWPIKA JIaPEPITUATA MUKVOKATOIKNKEVNG NEPIOXNG. MapoAa
auTd, enAéxBnke n neploxn va diaxwpioTei oe 6 TETola diayepioydaTa (census tracts) oUTWG
WOoTe va dleupuvBoUv Ta nepiBwpia neipapaTiopgol kal SokIgwv. O S1axwpIoHOg TNG NEPIOXNG
aneikovileTal oTo oxnua 6. e k&Oe TURMA-NOAUYWVO avTIOTOIXEl O avTioTolxog apiBuog
0IKOJOUIKWV TETPAYWOVWY TOU OXAHUATOG 5.

o NI il

Sxniua 5. Oiodouikd TETpdywva Zxrnua 6. Census Tracts

MNa TNV €10aywyn TwV OToIXEiwV Kal TNV Ta&IvOuNnor Toug cUNPWVa HE TIG KATNYOPIEG TOU
NPOYPAUMATOG £YIVaV APKETEC NapadoxEC oTa UnNApXovTa OTaTioTIKa apxeia Tng EZYE. Mapa
TNV npdo@artn anoypa®r, To eninedo MNANPoQopiag Twv OTOIXEIWV Mou cuveAéynoav Kai
KaTaypdpnkav UMOAEINETAl TWV AVAYKOV TOU MNPOYyPdPPATOG yid TNV XPNon OAwv Twv
€TOIMWV  aAyopiBuwv. AuTO nou napdaTiBeTal oTo OXAMA 7 €ival Ta OUYKEVTPWTIKA
anoTeAéopaTa kabe unokaTnyopiag evog oIkodoWIKoU TETPAY®VOU MPIV TNV avaouveeon Twv
OTOIXEIWV TNG NEPIOXNG YIa TNV £10AywYyr| Toug oTIC BAoeIG dedONEVWY TOU AoyIoHIKoU.
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SXNUa 7. SUYKEVTPWTIKG OTATIOTIKA OTOIXEIA TNG NEPIOXNG HEAETNG

Mia 131aITepOTNTA TNG HeBodoAoyiag Tou npoypdupaTtog €ival n oUvdeon TnG KaTnyopiag
XPAONG Kal Tou UAIKOU KATAoKeURC (occupancy mapping). 'OnNwe OnNUEIQVETAl VwPITEPA, TO
UYoG TWV OEICHIKOV-O0IKOVOUIKWV anWAEIOV TOU KTIPIOU OUVOEETAl MNEPITOOTEPO WE TNV
Xpron napa pe Tov doMIKO Tou TUMNou (o€ KTipia Opolou dopikoU TUMou, ol BAABEG auTou pe
Tov akpiBOTEPO €EONMAIONO EMIPEPOUV MOAAANAACIO OIKOVOMIKO KOOTOG). MNa Tov Adyo auTd To
Aoyiopikd diaxwpilel Tov apiBud TWV KTIPIWV WIAg NePIOXNG Nou 0 XPROTNG €10ayel, cUPpva
ME MOCOOTWOEIC YIA TO UAIKO KATAOKEUNG TWV KTIPiwV KABE kaTnyopiag xpnong.

5.1 Eicaywyr Ngpioxng oTo npdypauya

Me d€dOHEVO TO GUVOAO KAl TNV SOWN TWV OTOIXEIWV TN NEPIOXNG Nou anaiTolvTal yia yia
HEAETN €KTIUNONG OEIOUIK®WV anwAEI®V Kata Tnv peBodoAoyia Tou Mpoypapparog, €yive
npoondabsia NPooapuoyng MIAg Tuxaiag nePIOXAG OTIG OUVBNKEG TNG MEPIOXNG MEAETNC. Ma
TOuGg AOYOUG Mou avagEpovTal vVwPITEPa, TO AOYIOHIKO JeV MPOVOEI TNV €l0aywyn Vveag
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nepioxng. AuTO Oev NePIOPIfEl TNV EIKOVIKN E€PAPUOYN OE NEPIOXEG €KTOG TNG BACEWG
OedoNEVWV TOU XWPIC OMWG va amnoTeAEl TauTOXpova n TAKTIKR auTh dia anArn diadikaaia.
Aedopévou OTI Ol NAPAMETPOI TNG Kivnong Tou €ddgoug yia npoodiopiopd TnG OEIOHIKAG
anaitnong unoAoyilovral oTo KevTpoeldeg (EXAMA 8) Tou MOAUYWVOU TOU Tomoypagikou
XApTn TNG NeEPIOXNG, 8a npénel va kpaTnBoUuv e PeyaAn akpiBela ol OXETIKEG ANOOTACEIG TWV
AavTIOTOIXWV KEVTPOEIDWV TWV MOAUYOVWV TNG €EeTalOMEVNG NEPIOXNC OUTWG WOTE O €va
nPoodIopIOTIKO OevApPIO va UMOAOYIOTEI OwOTA N ENiKEVTPN anNOoTacn Tou OEIgHOoU.
AnoTéAeopa auToU ATaAv va yivel n Tpononoinon Tou apxikoU XAapTn O AuTO nou
napouaoialeral oTo oxnua 9.

Sxnpa 8. Apxikn Hop@rn Tou XdpTn Sxnua 9. TeAIKN pop@n Tou xapTn
Tuxaiag nepioxne (Mepioxr TnG noAnG Tou Tuxaiag nepioxng (nepioxn TNG NoAng
San Francisco) ToU San Francisco)

'‘OcovV  apopd TIG TOMIKEG €dAQIKEG OUVONKEG TNG MEPIOXNG, To €dagog Bewpndnke
katnyopiag D and Tnv TIMA TNG TaxUuTNTag dIaTUNTIKOV KUMATWV MOU HPETPNONKE KATA TNV
YEWTEXVIKN €peuva Tou KEAE (MkaléTag, 1996) nou €yive PETA Tov OEIOWO TnG ABrivag 1o 99’ .

Me Tnv neploxn va avTanokpiveral TEAIKA OTIG NMPAYMATIKEG €MIKPATOUCEG OUVONKEG TOU
THAMaTog Tou A. Knoioiag (oUu¢pwva navra Pe Tnv akpieia Twv d1aTIBEPevwy dedoPEVWV)
eneAéynoav oeIoPIka Oggvapia yia anoTignon Twv {nuiov. Mpokeigévou ds To EAACTIKO (AcKa
TOU nNPOYPAUMUATOG VA avTIoTOIXEl OTO €AAOTIKO @douya Tou EAK (5%, EAK 2000)
Tpornonoinénkav ol CUVTEAEDTEG EViOXUONG Yia TIG KaTnyopieg edagoug. O1 kaTnyopieg A, B, T,
A, X Tou EAK peTa@pdoTtnkav os avTioTOIXEG TOU NPOYPAUMATOG &VW ANPONKE GUVTEAEDTNAG
evioxuong i0og Me 2,5 yia Tnv PETATponn TNG MEYIOTNG EMITAxXuvong €0A@QoUG O (pACHATIKN
emTaxuvon Twv 0.3 deuTepoAénTwv. H aAlayn €yive oUPQWVA HE TIG XAPAKTNPIOTIKEG
nepIodouc kabe katnyopiag eddgouc.

5.2 AnNoTeA£0UATA OEICUIK®OV OEVAPIWV

'Eva deiyya TnG HOp®nG TV anoTeAEOUdTwV TwV Ogvapinv napartibevralr cuvowilovTal
oTov nivaka 1 kal 1o oxnua 10 nou akoAouBouv. Ta anoTeAéopaTta auTd dev KpivovTal
avTINPOOWNEUTIKA TNG CUMNEPIPOPAG TWV KTIPIWV TNG NEPIOXNG KABWC anaiTeiTal NEPICaOTEPN
digpelivnon yia TIC KAMMUAEG TPWTOTNTAG Kal Tn XPAON TWV MNPAYMATIKOV KAPNUAWV
(PACUATIKAG IKAVOTNTAG TWV KTIPIWV YId HIa Mo OAIGTIKF NMPOCEYYION TNG NPooopoiwong. Me
yvuova ndvra Toug nepiopiopolc, TIG aBeBalOTNTEG Kal TIG AMNOKAICEIG TNG HEBOdOU Mia
nAsiada oevapiov TEBNKe und SoKIPN KE To TEAeUTaio €€ auTwv va divel anoTeAéoPaTa nNoAu
KOVTA 0Ta VOUNEPA KATaypaeng KTipIakwv Znuinv and tnv Y.A.Z oTo osIouo Tou ‘99.
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Mivakac 2. ApiBuoc KTipiwv nou uneornoav BAdBec Twv gevapiwv (yia kabs orabun BAapng)
X Building Damage Count
Zevapio
None Slight Moderate Extensive Complete
1 405 135 93 14 3
2 87 42 4 1
3 217 71 67 62 233
4 199 71 64 61 255
5 93 63 56 42 396
6 296 157 154 34 9
Fapo i Mldane
CIIC Conglete Damiags
oo ba
Snane Tarr maps iFanwth, BAK Banpelor M=)
N
Harewm

ST E O L =5

[ I R - L - -
Sxnpa 10. ApiBuog KTipiwv nou uneoTnoav 0AoKANpwTikes BAABeG

6. Zupnepaocpara

e O kwJdIKAG TOU NPOYypAPpaTog €ival KAEIoTOg, dnAadn dev Siverar duvaroTnTa
OTOV avaAuTr va TPOMOMOoINCEl TOUG aAyopiBuoug nou cupnepiAapBavovTal oTo
AoYIOHIKO

e [epiopiopévn N oupfaToTNTA TOU NPoypApuaTog Pe apxeia Excel, Word KTA, pe
NoAU OUYKEKPIMEVN OOUN TWV YEWYPAPIK®V BACEWV JdedOMEVWV MOU JE HMNOPEI
va aAAa€el ) va yivel eicaywyn auTtouaiag Kaivoupiag

e Avaykaia n noAucUvBeTn enegepyacia Twv dedopévwy TnG EEYE waote va Adpouv
Hop®n a&lonoinaiun ano To AOYIOHIKO
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e & NEPINTWOEIG NOU N nepIoXn Eenepvael Ta kAnNola TETPAYWVIKA XIAIOPETPA, TOTE
n avaykn yia unoAoyIoTiKR 10XU Kal Xpovo ene€epyaciac TwvV AANPOPOpPIOV
au&dvel onuavTika

OAokAnpwvovTag TNV €pyaacia NpokUNTEl WG CUPNEPATHA NWG N €PAPHOY TOU AOYIGUIKOU
otnv EAAGda kpiveral aveépikTn. Anaimndnke 131aiTEpog XpOVoG yia TV TPOMOMoiNon apKET®V
NAapapeTpwWV TnG NEPIOXNG Mnou emAéxBnke and Tnv undpyxouoa PBdon OedOpEVWV TOU
AOYIOUIKOU, eV® O APKETA onueia ol MOAUNAOKEG OOMEG TWV OXECIAK®V HOVTEAWV, MOU TN
Sl1Enouyv, dev gival oageig ) TPONoMoINCIYEG.

Av Kal To AoyIOWIKO divel gTov XpnaoTn Tn duvatoTtnTa va enéuBel (wg éva onueio) otnv
€pappoyn, WOTE va NPOCOMOIWCEl KAAUTEPA TO QUOIKO nepIBAAlov, Ba npEnesl va yivel
anoAUTWG KATavonTo OTI OKoMO £XEl NEPICCOTEPO va dwael TNV aiodnaon piag nibavng eEEANIENG
€vOG UNOBETIKOU ) NpayuaTtikoU ogvapiou, Napd pia akpifn npoBAsyn.
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TATzN Qz EPrAAEIO AHWHZ ANMO®AZEQN INA TON KAGOPIZMO
MPOTEPAIOTHTAZ ZTHN AMNOKATAZTAZH XQPQN AIAGEZHZ
AMOBAHTQN: EGAPMOIH ZTO NOMO AAKQNIAZ

ApioToTéAegio lMaveniotnuio OsooaAovikng, Tunua MnxavoAoywv Mnxavikwv, Epyacrnpio Metadoong

Kapayiavvidng A., Avtwvonoulog 1., ToatoapeAng ©., MNepkouAidng .

OepuoTntag kair lMepiBarAovTikng Mnxavikng

NepiAnyn

Kata tnv epyacia yiveTal anotunwaon Tng KATAoTaong nou enikpaTtei onuepa oto Nopo
Aakwviag, ooov agopd Tnv aveEeleykTtn d1aBeon Twv anofAnTwv. MNa To okond auto, To
2005, 10 Epyacmnpio Merddoong OepuoTtntag kai MepiBaAAovTiknG Mnxavikng eknovnoe
€peuva nediou yia TNV Kataypa®n Twv Xwpwv AVeEEAeykTnG AiaBeong AnoBANTwYV oTn
Aakwvia, Kabwg Kal TwV KUPIOTEPWV XAPAKTNPIOTIKWV TOUG, ONWG €ival n andaoracr Toug anod
KATOIKNUEVEG MEPIOXEG, €PAPHOYN KAl OUXVOTNTA avoIXTNAG Kauong Kai/fi XwuartokaAuyng,
K.AM. 2Tn OUVEXEIQ Ta oTolXeEia €I0nxONoav o yewypa®ikn Bacn dedoPEVWY NPOG NEPAITEPW
avaiuon kai dievepynObnKe eKTIKNON TNG €NIKIVOUVOTNTAG TWV XWPWV, N onoia odnynoe otnv
€MAOyn TNG KATAAANANG HeBOdOU anokaTdoTaonG Toug. TENOG €@APHOOTNKE MAPAYOVTIKN
avaiuon pe okond ol Xwpol auToi va opadonoinfolv cUPPWVA HE TA XAPAKTNPIOTIKA TOUG.

APPLICATION OF GIS AS A DECISION-MAKING TOOL FOR
PRIORITIZING OPEN DUMP RESTORATION IN THE HELLENIC
PREFECTURE OF LACONIA

Karagiannidis A., Antonopoulos I., Tsatsarelis T., Perkoulidis G.

Aristotle University of Thessaloniki, Department of Mechanical Engineering, Laboratory of Heat
Transfer and Environmental Engineering

Abstract

This paper presents an integrated assessment of the current status of open dumps in the
Laconia Prefecture, according to a survey which was conducted in 2005, addressing all
related data such as their distance from the inhabited areas, practiced systematic open
combustion and/or soil coverage of waste and their frequency etc. A Geographic Information
System database was then created and the above parameters were statistically analyzed.
Hazard assessment for each site was conducted, which led to the choice of the appropriate
restoration works. Finally, following the hazard assessment results for the sites in need
restoration works, Principal Component Analysis was implemented in order to group them
according to their characteristics.

AEEEIG KAEIBIA: Xwpol AveEeéleykTng AiaBsong AnoPARTwv, KaBopiopdg npoTepaidTnTag oTnv

anokaTaoTacn, Alaxegipion oTepewV anoBANTWV.

Key words: Open dumps, Restoration prioritization, Solid Waste Management.

1.

Introduction

Rehabilitation of existing open dumps is connected with possibilities for both urban and
rural development, although the low marketability of these sites and the subsequent
reluctance to invest in them inhibits their redevelopment and further re-use. Various studies
have been made regarding redevelopment, assessment of open dumps, closure methods
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and management options. Zender and Tchobanoglous (1996) have developed a manual for
restoration of open dumps on Indian reservations, while Boyer et al. (1999) have released a
practical, graph-based decision methodology for landfill remediation. Other pertinent studies
include key concepts that relate to landfill restoration (Simmons and Coulter, 1997); closure
and conversion options of open dumps (Rushbrook and Pugh, 1999); investigation
procedures for landfill restoration (Bruyat-Korda et al., 1997) and investigation methodology
for open dumps (Mavropoulos and Kalliampakos, 1999).

Some of the above studies concern sanitary landfills as well; still, the standards to be
adopted in remediating a closed open dump should be comparable to those applicable to the
closure of a better operated engineered landfill in similar hydrogeological conditions
(Rushbrook and Pugh, 1999). Restoration methods focused on open dumps in specific areas
are also common in literature including the establishment of a Europe-wide guideline for risk
assessment of old deposit sites (Allgaier et al., 2001); a project for open dump remediation
in South Africa (Ball and Bredenhann, 2003); a case study of open dump rehabilitation in
Tunisia (Zairi et al., 2004) and open dump restoration in the Hellenic prefecture of Kozani
(Tsatsarelis et al., 2005).

In Greece, almost 91.2% is landfilled while 8.8% of the total generated waste is recycled
and Hellenic legislation proposed that all open dumps should have been closed until 2005
(Hellenic Official Gazette, 2003). In a follow-up circular (Hellenic Ministry for the
Environment, Physical Planning and Public Works, 2004), the former deadline was reminded,
binding the authorities to receive a restoration license for open dumps existing in their
boundaries, until June 22, 2005. A second deadline was set afterwards until December 5,
2005. Afterwards, on October 6, 2005, the European Court convicted Greece for the
existence of 1,125 open dumps, because according to the European law, all open dumps
should had been restored by 1999 (Council Directive 75/442/EEC, 1975). The real number
of open dumps in the country is even greater (found to be 2,626), in Peloponnese there are
227 of them and the restoration cost is estimated at 27 million euros (Hellenic Ministry for
the Environment, Physical Planning and Public Works, 2005 ). The region had ensured only
10 million euros until June 2006 (Maroutsis, 2005).

The Ministry of Environment Planning and Public Works decided to construct sanitary
landfills for waste disposal. In the region of Pelloponese a sanitary landfill and transfer
stations will be constructed in every Prefecture, according to its needs. For the Laconia
Prefecture, a sanitary landfill will be constructed either in location “Sari — Katarachi”, which
is located near the open dump in Agii Tessarakonta, or near the army camp in Faridos
Municipality. The exact number and location of transfer stations will be then defined. The
average annual capacity for a period of 20 years will be 45,406 Mg, the total investment
cost is estimated to be 5,490,000 euros and the annual operational cost 672,010 euros
(Frantzis et al., 2003).

According to the study conducted by Frantzis et al. (2003), the total waste production for
the Laconia Prefecture in 2001 was 36,455 Mg. The mean annual composition of wastes is
47% food wastes, 16.3% paper, 8.7% cardboard, 7.4% plastics, 0.6% aluminium, 2.8%
ferrous metals, 2.1% textiles, 0.6% rubber - leather, 3.7% wood - yard wastes, 5% inert,
2.6% glass and 3% rest. Environmental studies have been conducted in just few of the open
dumps of Laconia. More specifically, in the waste disposal site of Skala Municipality,
(location “Ampoulas”), a compacted clay liner has been installed and in the Krokees
Municipality, (location “Nerakia”), drainage trenches have been constructed. Local
authorities are responsible for the collection, transportation and treatment of waste, the
organization of the SWM system, employment and training of staff and the procurement of
containers, vehicles and the essential machinery.

Nowadays, in the majority of Laconia Municipalities, the wastes collected are transported
in just one disposal site per Municipality, although there are numerous other open dumps
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within the Prefecture, which although should be inactive, however still seem to be receiving
wastes. Recycling of wastes is still not significantly practiced in any Municipality. Frantzis et
al. (2003), calculated that approximately 2,146,360 euros are spent every year in Laconia
Prefecture for MSWM where the most (906,000 euros) are spent by Sparti Municipality
(which is the capital of the Prefecture) and the least (2,641 euros) by Karies Community.
Figure 2 illustrates the MSWM costs per person and year, gathered in the field survey in
which Municipalities are assorted according to their population; Sparti has the biggest and
Elafonisos the smallest population.
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2. Materials and methods

2.1 Field survey

A registration of open dumps of the Prefecture was conducted by the Urban Planning
Office of the Laconia Prefecture on 2000; therefore, the current study (which was conducted
from April until July 2005) validated and supplemented the previous one. The data required
were mainly retrieved by the city halls and the local authorities, yet drivers of collection
vehicles and local people provided another significant source of information. The fields that
were required to be filled in for every open dump concerned:

e Distance from the closest inhabited area. e Distance from surface waters - Waste
o Drill existence. dumping in surface waters.
e Site size. e Animal breeding in the site or in the close
o Estimated depth of waste. vicinity.
e Estimated volume of waste. e Incidents of spontaneous combustion.
e Compression of waste. e Systematic soil coverage of waste.
e Estimated type of contained waste. e Year of the open dump’s operation
¢ Waste dumping around the site. initiation.
e Fencing of the dump site boundaries. e Type and density of vegetation near the
o Dumping of sewage and sludge. site.

e Systematic combustion of waste and its

frequency

All the above data were then collected, analysed and supplied a GIS database using the
ArcGIS 9® commercial software.

2.2 Analysis of Variance

A single-factor Analysis of Variance (ANOVA) using Microsoft Excel XP® was conducted to
identify relationships among the collected characteristics of open dumps. An independent
variable is examined in various classes, and in each one of these classes the dependent
variable follows a distribution with a specific mean value. By using ANOVA, the equality of
the mean values of the dependent variable in the various classes of the independent
variable is checked (Tagaras, 2002), and if it is proven that these mean values are not all
equal to each other, then the independent variable indeed affects the dependent one.

2.3 Hazard Assessment

A methodology for defining hazard degree has been applied to each open dump
according to the official guidelines proposed by the Hellenic Ministry for the Environment,
Physical Planning and Public Works (2004). The initial goal of this particular method is to
point out the most hazardous open dumps for public health and the environment and to
determine the type of measures that should be taken, by calculating a hazard degree € for
each open dump. The implementation of this methodology consists of three steps:

e Step 1 concerns the pollution sources that exist on the site and is conducted by taking
into account the quantities, type of waste (household, construction and demolition) and
the age of each open dump. Variable plmax deals with the volume of main type of
wastes and pimin with the volume of the other type of wastes which are disposed of in
each open dump. Finally, an intermediate parameter M1 is calculated as follows:

Mlz plmax - |Jlm|n (1)

. Step 2 concerns the path of pollution dispersion. In this step water permeability of soil

and the distance of the aquifer from the deepest point of each site are taken into
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account in the context of a provided tabular methodological tool. The distance of the
aquifer from the dump site is divided into 4 classes at the aquifer less than 2 m between
2 and 10 m and finally over 10 m and water permeability (Kf) is divided into 3 classes
(K<10"® m/s, 10%=>K=>10° m/s, K=10* m/s). By using this tool, another
intermediate parameter, My, is calculated.

e Finally, step 3 concerns the final receptor of the pollution. In this step, three other
parameters (max a, max b, max c) are calculated. These three parameters are
determined by consulting a table in which the distance of the site from 3 different
categories of water supplies (parameter a), the distance from 6 different categories of
land use and inhabited areas (parameter b) and the distance from 3 different categories
of protected areas and rivers (parameter c) is divided into 5 classes over 1000 m,
between 501 and 1000 m, between 101 and 500 m, less than 100 m and, finally
negligible distance. After defining the different values of parameters a, b and c, the
values of max a, max b, and max c are calculated. After, using equations (2), (3) and
(4), the hazard degree € results from equation (5).

X =M, + maxa (2) y=x+ maxb (3) (=y+ maxc (4) €= M+C (5

Open dumps are then ranked into 4 categories according to their hazard degree
evaluation. The first one (¢ = 90) includes dumps that should be urgently and extensively
restored (‘1st priority’), the second one, (70 < € < 89) includes sites that should also be
restored (*2nd priority’), the third one (30 < € < 69) suggests that the included sites should
be restored in the future, whereas the last one (¢ < 29) includes sites that do not need any
restoration.

2.4 Principal Component Analysis

Principal Component Analysis (PCA) is amongst the oldest of the multivariate statistical
methods of data reduction. Crichton (2000) demonstrated that PCA is a method for
producing a small number of constructed components, derived from a larger number of
variables originally collected. According to Bernard et al. (1997), PCA’s initial goal is the
examination of similarities between elements and links between variables. The existence of
links between variables leads to a reduction of the number of variables which are then called
principal components. The data are illustrated onto Euclidian planes determined by principal
components. PCA is usually carried out in two steps. According to Crichton (2001), the first
step is to define the components with the biggest contribution to the study (principal
components). In order to make the interpretation of the components that are considered
relevant, the first step is generally followed by a rotation of the components that were
retained (Abdi, 2003). Varimax is the most popular rotation method and for varimax a
simple solution means that each component has a small number of large loadings and a
large number of zero (or small) loadings. In this work PCA was conducted by using the SPSS
12.0® commercial software.

3. Results

3.1 Characteristics of open dumps

In the current study, 42 open dumps were registered; 28 were found to be active and 14
inactive. The biggest one is located in "Agii Tessarakonta"; it belongs to Sparti Municipality
and is also used by three other Municipalities (Inountos, Therapnon, Mistras). From the total
number of inactive open dumps, eight still receive any sort of wastes (municipal, debris,
agricultural etc.), while the rest are totally abandoned. There is also a restored open dump
in Mistras Municipality, which is nowadays an athletic installation and plans for restoration
had been prepared for just five open dumps up to July 2005. In 37% of the sites, wastes are
covered by soil and while it is not the proper way of waste disposal, this action provides
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some critical advantages. Soil hinders the rain water from having direct contact to waste, so
less water is detained. On the other hand, the danger of waste self-ignition (due to biogas,
broken glass, etc) is diminished, odours are detained and rodents find less waste for food.
Furthermore, in 15% of the sites, wastes either are combusted in the open, on purpose,
mainly for the reduction of their volume, or due to spontaneous self-ignition. Open burning
is responsible for generation of toxic byproducts of combustion such as polychlorinated
dibenzodioxins and furans (PCDD/F), Polycyclic Aromatic Hydrocarbon (PAH), Volatile
Organic Compounds (VOC) and Polychlorinated Biphenyls (PCBs) (Lemieux et al., 2004).
Another consequence arises from the danger of fire spreading to surrounding land. On the
other hand, in 25% of the sites, both combustion and soil coverage of wastes take place.

According to Martens et al. (1998) in case of uncontrolled waste combustion in open
dumps, a crucial distance in which the concentrations of PAH, PCB and heavy metals decline
is approximately 1.5 km. In 11 out of 42 open dumps (26%) animal breeding or animal
breeding facilities, either at the site or in the close vicinity, was registered. Furthermore, 20
out of the 42 registered open dumps are located in dense vegetation areas and nine sites
are located inside Natura 2000 protected regions. According to the Ministry for the
Environment, Physical Planning and Public Works (2004), the critical distance of open dumps
from protected areas, drillings etc. is about 500 m.
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Figure 3. Influence zones of open Figure 4. Distance of each open dump from the closest
dumps inhabited area, in relation to its initiation date

In Figure 3, the influence buffer zones of all the registered open dumps are illustrated
according to open combustion practicing. For the sites that open combustion takes place,
the influence buffer zones have 1.5-km radius and for the rest, 500 m. It should be noted
that 12 of them affect Natura 2000 areas. For that reason, it is interesting to check the
history of open dumps in Laconia Prefecture, regarding their distance from inhabited areas,
as illustrated in Figure 4. The distance of each open dump from an inhabited area varies
between 500 m and 12.5 km posing serious threats to public health, so the purpose of
understanding its history is to find out whether the distance of these sites from inhabited
areas depends on their initiation year. This calculation was conducted using the ANOVA tool
and resulted that there is no dependence on the year of the dumps’ initiation operation and
the sites’ distance to inhabited areas, meaning that the distance of the site from a
settlement is not a factor when the Municipality initiates a new open dump.

3.2 Results of Hazard Assessment

Out of a total of 42 open dumps, not a single one was assigned in the priority-measures-
to-be-taken categories (A or B), with the most hazardous site found to be located in Agii
Tessarakonta. This overall rating is the result of the small amount of wastes that are
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disposed in the open dumps, because of the small population of Laconia Prefecture and
because of the low level of the aquifer in most dumps (M2 values in many cases are almost
zero). Table 1 groups the results of hazard assessment in relation to the measures that
should be taken or not (categories C and D) and the estimated costs of restoration (Hellenic
Ministry for the Environment, Physical Planning and Public Works, 2004) according to the
hazard-degree evaluation. Open dumps of categories C and D are shown in Figure 5.

The methodology used here has been the subject of some criticism and scepticism lately
in Greece. One major shortcoming of this methodology is the fact that it only considers
locational characteristics of open dumps in the calculation of the hazard degree € and does not
consider any waste management factors such as soil coverage of waste and open burning. Soil
coverage may reduce the risks that open dumps pose to the environment and open burning of
waste will certainly have a major effect. Also, for estimating the hazard risk to water, only
permeability of soil and the distance from the aquifer are taken into account; in case that this
distance is more than 10 m, the hazard is considered minor. Leachate might enter the
underground water table through cracks in the ground though, regardless of the above.
Therefore although this methodology certainly captures some of the risk, the results may not
quantify the true risk to the environment and public health posed by some of these sites.

Table 1. Category, priority of measures to be taken, hazard degree, and estimation of restoration
costs for all open dumps of Laconia Prefecture (Hellenic Ministry for the Environment,
Physical Planning and Public Works, 2004)

Category C D
. Future measures to be No demand for restoration
Priority of measures to be taken
taken measures
Hazard degree (g) 30-69 0-29
Number of open dumps 18 20
Restoration cost range (euros / ha) 99,000 - 160,000 34,000 - 78,000
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3.3 Results of Principal Component Analysis

PCA was conducted for the (categorized as Category-C) open dumps, in order to classify
them according to soil coverage, open combustion, fencing, water permeability, initiation
date and animal breeding in the site or in the close vicinity. Category-D open dumps are
regarded harmless for the environment; thus they were not included in the PCA calculations.
Principal goal of PCA was to define the contribution of the above variables and the
components that they form in the characteristics of each site, in order to guide the future
restoration programs according to the most dominant component and categorize the sites
into similar groups which need similar restoration method. The aforementioned variables
were considered as the most important ones, so only these were inserted in the PCA model.
The implementation of PCA resulted in the derivation of two components, which led to the
classification of Category-C open dumps in 5 groups (Figure 6). Component 1 contributes by
33% and component 2 by 28.5% to the classification of open dumps. Common characteristic
of group-1 open dumps is the lack of fencing; therefore, a fence should be installed in order
to prohibit animals from entering the site and the scattering of wastes. The common
characteristics of group-2 open dumps are fencing and open combustion of wastes in sites.
It can be concluded that the second and third quadrant (up and bottom left) of Figure 6 are
related to the variable of fencing.

# Croup |

& Croup 2

& Group 3

Component 2

= Croup 4

+ Group 5

Component 1

Figure 6. Grouping of Category-C open dumps

Group 3 open dumps, (Drimonas, Chilorema and Agrapidoloutsa), have similar water
permeability (10-4>Kf>10-6 m/s) and soil coverage is practiced once per month. By
analyzing the above variables, it is concluded that the fourth quadrant (bottom right) is
related to soil coverage and open combustion. Group 4 consists of six open dumps where
the initiation date (and, therefore, the age of wastes) is the same. However, geological
characteristics in Baltiza, Agii Tessarakonta and Gorgona are similar (water permeability 10-
4>Kf>10-6 m/s) and that is why these sites share the same point in Figure 6. The main
characteristics of Kerasovo and Vlachalaki (Group 5) are low water permeability (Kf<10-6
m/s) and no animal breeding. The above Groups (4 and 5) show that the first quadrant (up
right) concerns water permeability and open dumps’ initiation date.
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4. Conclusions

This study assessed the 2005 status of SWM in Laconia prefecture, which is
unfortunately still largely based on open dumping of waste. Forty-two dumps were
registered, located relatively close to populated centers, dense vegetation areas and Natura
2000 protected areas. A statistical analysis revealed no evidence that distance from
populated centers was taken into account when deciding upon their location. Hazardous
materials are disposed of in 85% of them, and open burning of wastes is still practised in
15% of them. On the other hand they are small, between 0.5-1 ha and in 37% of the sites
soil coverage of wastes takes place.

The low values of hazard degree € of open dumps, calculated according to the national
guidelines’ methodology, are mainly due to the fact that only small amounts of wastes are
produced in Laconia prefecture and that most sites underground waters are deeper than 10
m. Although these guidelines comprise a quick and easy to use toolkit for restoration plans,
they produce results that may underestimate the hazards of open dumping, since soil
coverage of waste and open combustion are not taken into account and contamination of
underground water is only calculated by estimation of permeability of soil and distance of
waste from the aquifer.

The use of PCA to further categorize the sites subjected to hazard analysis offers a
practical methodology for organising the restoration plans for open dumps and it or another
suitable factor analysis method could be a useful addition to existing legislation. Use of fuzzy sets
for modelling binary variables (compression of waste, animal grazing in the area, etc) might also
enhance the analysis, because it would more accurately quantify the contributions of such
variables to the impact of open dumps on the environment and public health.

Appendix 1
Abbreviations:
ANOVA ANalysis Of VAriance GIS Geographical Information
System
MSWM Municipal Solid Waste PCB Polychlorinated Biphenyl
Management
PAH Polycyclic Aromatic VOC Volatile Organic
Hydrocarbon Compound
PCA Principal Component Analysis
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FEQrPA®IKH KATANOMH ENMNOXIAKQN KAI ETHZIQN NOzZQN
ENAMOOGEZHZ ZKONHZ ANO TH ZAXAPA ZTH MEZOTEIO KAI THN
EYPQIH

Katoapadog M.%, Kaihog .2, =nUpou X.2, ManadonouAog A3
Ixapokdneio Maveniotruio ABnvav, Turua Mewypapiac
2E6viko kai KanodioTpiaxd Mavemotriuio ABnvayv, Turua Quoikric, Touéac OUOIKNAC EQapuoydv
SEANVIKG KévTpo Balacoiwv Epeuvav, IvoTiToUTo ECWTEPIKOV YSATWV

NepiAnyn

H €pnuog Zaxdpa anoTeAei Tn onuavTikOTEPN NePIOXN NaApaywyng okovng. H okovn
(PUOIKNAG NPOEAEUONG, n onoia napdayeral and aioAikr dIABPWON €PNUIK®V KAl NHI-EPNUIKWV
EKTACEWY, Mnopei dlepxopevn nNdvw anod Tn Meodyelio OAAacoa va ennpedcel TNV nolioTnTa
Tou agpa ortnv Eupwnaikr Aneipo. Ta nood evanobeong okOvVNG QUOIKNG NPOEAEUONG OTNV
empaveia Tng 'g BpiokovTal e avaloyia Pe Tnv €noxliakr HETABANTOTNTA TOU KUKAOU TNnG
oKOVNG OTNV aTHOOoPalpd. To YEYEDOG KAl N YEWYPAPIKN KATAVOUN TNG evanobeong okdvng os
XEPOQieG Kal BaAdooIeg eNIPAVEIEG TNG EUPUTEPNG NEPIOXNG TNG Meooyeiou pnopei va noikiAel
oNUAavTika AOYw TOU MNEPIOPIOHEVOU SIKTUOU HETPNTIKWV OTABUMV. TN OUYKEKPIUEVN HEAETN
EKTINATAl Kal avaAveTal n pala okovng ano Tn =axdpa nou evanoTiBeral otn Meoodyelo
©dAacoa kal Tnv Eupwnaiki nneipo ot enoxiakn kal €Tnola Bdon, Onwg autn Exel
npooopolwBei and To oUoTNUA NPOYVWONG KaipoU ZKipwv o€ NARpn oUleUEN Ke €va POVTEAO
NPoCopoiwaonNG Tou KUKAOU TnG okOVNG. TO OUYKEKPIUEVO HOVTEAO nepiAappavel To oUvolo
TWV NAPAPETPOMNOINCEWY TOU KUKAOU TnG oOKOvVNG OTnV dThoogaipa, Onwg napaywyn,
d1ayuon, PETaPopa Kal evandBeon avaloya pe To PEYEBOG TNG KATAVOMUNG TWV CWHATISIWV.
To oUoTnua Zkipwv BpiokeTal oc enixeipnolakn AsiToupyia and To 1998 napgxovrag
NPOYVWOEIG 72 wp®V Yia TNV gupUTePn nepioxn TnNG Meooyeiou (http://forecast.uoa.gr). Ol
nio Npdo@ATEG TPOMOMOINTEIC NOU apopolVv OToV KABOPIOHO TwV NNy®V KAl TO HNXAaviopo
napaywyng okovng, BEATIwWoav TNV NpoyvwaTIKN IKavOTNTA TOU CUCTHAATOG KAl GUVEN®MG TNV
akpiBela oTnv neplypagn Tou KUKAOU TNG OKOVNG OTnVv aTtuoc@aipa. Baoikoi pnxaviopoi
anopdkpuvaong TNG oKOvNG and To aThoo@aipikoe nNepIBAAAOV anoTeAoUv n Katakadion Aoyw
BapuTnTag, n TupBWANG avapiEn kail o UETOG. Me BAON Ta ANOTEAECHATA TWV NPOCOHOINTEWV
TOU OUCTAMATOG SKipwVv ekTIURBNKav EexwploTa Ta nood TngG ENpng Kal uypng evanobeong
otn Meooyeio ©dAacoa kai Tnv Eupwnn yia xpovikr nepiodo 5 €rwv (2000-2004). H
OUVOAIKN gvandBeon oOkKOVNG Yia TNV OUYKEKPIUEVN nepiodo eival Tng TAgng Twv 18*106
TOVVWV oTnVv Eupwnn evw oTn Meodyeio @aAacoa ekTiUnOnke og 28*106 TOVVOUG.

GEOGRAPHICAL DISTRIBUTION OF SEASONAL AND ANNUAL AMOUNTS
OF SAHARAN DUST DEPOSITION OVER MEDITERRANEAN AND EUROPE

Katsafados P.%, Kallos G.2, Spyrou C.2, Papadopoulos A.3
!Harokopio University of Athens, Department of Geography.
?National and Kapodistrian University of Athens, Department of Physics, Division of Applied Physics.
3Hellenic Centre for Marine Research, Institute of Inland Waters.

Abstract

Sahara desert is the most important dust source area worldwide. Mineral dust, produced
by wind erosion over arid and semi-arid areas, may transport away to Mediterranean
affecting the air quality in most of the European continent. The dust amounts deposited on
the surface are in proportion to the seasonal variability of the dust cycle in the atmosphere.
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The magnitude and the geographical distribution of the mineral dust deposited over land and
sea surfaces of the Mediterranean basin may exhibit considerably variations due to the
sparse network of monitoring stations. In this study, Saharan dust mass deposited over
Mediterranean Sea and Europe is estimated and analyzed on seasonal and annual basis with
the use of Skiron atmospheric system fully coupled with a dust cycle module. This module
incorporates the state of the art parameterizations of all the major phases of the
atmospheric dust life such as production, diffusion, advection and removal related to particle
size distribution. Skiron system is in operational use since 1998 providing 72-hour forecasts
for the Mediterranean region (http://forecast.uoa.gr). Latest modifications concerning the
definition of the dust sources and the dust production mechanism enhance the forecast skill
of the system to predict with a satisfactory accuracy the dust cycle in the atmosphere. Since
dust is removed from the atmosphere due to mechanisms such as gravitational settling,
turbulent mixing and/or precipitation rates, dry and wet dust deposition are estimated.
Based on Skiron system simulations, the amounts of dry and wet deposition over
Mediterranean Sea and Europe are discernibly estimated for a 5 year period (2000-2004).
The model-estimated Saharan dust deposited over Europe during this entire period is at the
order of 18*106 tons, while 28*106 tons are deposited over Mediterranean Sea.

AEEEIG KAI1B1G: SKkdvn and Tn Zaxapa, evandBeon okovng, oUoThua ZKipwv, KUKAOG TNG oKdVNG,

Meooyelog ®alacoa.

Key words: Saharan dust, dust deposition, Skiron system, dust cycle, Mediterranean Sea.

1. Eicaywyn nteul Noelh

H okdvn @QUOIKNG nNPogEAEUONG Mou
NPOEPXETAl ANO EPNMIKEG Kal NMIEPNMIKEG
nepIoXEG TNG Bopeiag AQpIKNAG Hnopei KAaTw
and KATAaAANAEG  OUVONTIKEG  OUVONKEG
KalpoU  va  JeTapepBei 0 HEYAAEG
anooTdoelig NpoGg Tn Méon AvatoAn, Tn
Meogoyelo, Tnv Eupwnn n akoupa kair va
dlanepaocel Tov ATAavTikd Qkeavd (Kallos et 5
al., 2005). Ta owpaTidla TG 0oKOVNG West
edpavifouv onuavTikéG emdpdocelg o €va © Mediterramean
elpog KAIMAKwWV ennpealovtag TO " Centeal Sauth
aTpooPaipikd MNepIBAANOV Kal Ta KAIYATIKA Mahiinrypean
XAPAKTNPIOTIKA TWV MEPIOXWV KaABwg Kal
TNV UYEid TwV NANBUOU®V. ZkedalovTag Kai _— . ,
anoppoPOVTAG HEPOC ™ NAIGKAC an;,Ja 1. H nepioxn 0AokAnpwong Tou
akTivoBoAiag, n okovn peTaBalel  Tnv HovTeAou. Ta ypapuara W, Cs, Cn, kai E
avakAaoTIKOTNTa oTa d1dgopa aTyooPaipika onAwvouv Tn Autiki), Kevipikn-NoTia,
OTPMUATA KAl PEIQVEI TO MOGO TNC HIKPOU strp/Kn—.?opsla ['<OIAVOTOA’IKF] uronepioxrn TG
MRAKOUG KUMATOG akTivoBoAiag nou @Tavel Meooyeiou avrioToixa eva n ouvTunon Eu
otnv emipaveia TnG g (dueoeg enidpaceig, avTIoTOIXEl OTNV Mepioxn TG Eupwnng.
Charlson et al., 1991). 'Eppeca Ta
owuaTidla okovng dpouv WG nupnveg oupnuUkvwong (Cloud Condensation Nuclei-CCN)
TPOMOMOINVTAG TA MIKPOPUGIKA Kdl HIKPOXNMIKA XAPAKTNPIOTIKA TWV VEP®OV Kdl CUVEN®G TIG
ONTIKEG 1010TNTEG Kal TNV akTivoBoAia Toug (Jones et al., 1994).

Ta nood TnG okOVNG Mou evanoTiBevral oTnv enipavela Tng Mg edgavifouv €noxiakn
METABANTOTNTA ONWG Kal 0 KUKAOG TNG OKOVNG OTNV aTuoogadipa. AvaAUoelg eniyeiwv Kal
dOpUPOPIKWV NaApaTNPROEwWV O OuvOUAOHO HE MNPOCOUOIWOEIS HOVTEAWV MPOCPEPOUV
NOAUTIMN NANPO@OPIa OXETIKA PE TN XWPOXPOVIKH METABANTOTNTA TNG evandbsong okovng. H
ENAeipn 1kavoU OeiypaTtog napatnproswv odnyei OTnv anokAEIOTIKA XPAon apiBunTIKwV
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NMPOCOMOIWOEWY TOU KUKAOU TNG OKOVNG OTNV ATHOOG(AIpd KE OKOMO Tnv anoTtunwon Tou
MEYEBOUC Kal TNG XWPOXPOVIKAG KATAVOUAG TOU MogoU TnG OKOVNG Mou €vanoTiBeTal atnv
em@aveia TnG I'g. =Tn OUYKEPIPEVN HEAETN €PAPUOOTNKE TO oUOTNHA NPOyvwong Kaipou
Skipwv o nAnpn oUleu&n Me €va MOVTEAO MPOCOMOIwONG Tou KUKAOU TNG OKOVNG OTnV
atpoogaipa (Nickovic et al., 2001, Papadopoulos et al., 2002, Kallos et al., 2005) pe okonod
TNV €KTIPNON TWV NOCOTATWY ENPNG Kal UYPRG evanobeong okdvng atn Megoyeio OaAacaoa Kal
Tnv Eupwnn vyia xpoviki nepiodo 5 erwv (2000-2004). To OUYKEKPINEVO OUCTNHA
avanTuxenke oo MavenioTrApio TNG ABRvag oTto nAaicio d1a@opwv Eupwnaik®v €pEUVNTIK®OV
npoypappdtwv  (MEDUSE, ADIOS) «kai nepiAagfavel  nAnBog  oxnudatwv  Kal
NAPAuETPONOINCEWY Yid TNV NPOCOMOoIWaON TNG NApAywyng, TNG METAPOPAG Kai TG §npng Kai
uypng evandbeong Twv owpaTidiwv okovng. To oloTnua ZKipwv anoTEAECE €va ano Ta
Baoikd npoyvwoTIKG CuoTAPATa KalpoU Kal okovng katd Tn didpkeia Twv OAUMMIaK®OV
Aywvwv TnG ABRvag kai evtaxbnke o€ éva eupUTEPO oUOTNHA npogidonoinang Kai diaxeipiong
akpaiowv Kaipikwv @aivopevwyv ano Tnv EBvikr Metewpoloyikny Ynnpeoia kai Tn evikn
Fpappateia MoAImikng MpooTaciag. O1 enixelpnolakég duvaTodTNTEG TOU CUCTNHATOG E€XOUV
eniong a&loAoynBei oTo NAdiclo Tou epeuvnTikoU npoypdupatog AUTOHAZARD-PRO yia Tnv
npoyvwon kal Tn diaxeipion NANUUUPWYV Kal 8aciKwV NUPKaylwv O NpaypaTikd xpovo. To
guoTnua Zkipwv €EakoAoubesi kal O1aBETel unnpeoie¢c 0 NAApPn  Enixeipnoiakn Baon
NPOCPEPOVTAG MNPOYVWOTIKA NAnpo@opia ot onoladnnote pop®n (NPOyvwaoTIKOI XAPTES,
di1diaoTaTa-TpiodidoTrata dedouéva O MOPPONOINCEIC ascii, binary, grib, netcdf) and Tn
oeAida (http://forecast.uoa.gr/dustindx.html).

2. XapakTnpIoTIKG NPOCOHOINCEMV Kal uEBodoAoyia

Ma TNV eKTiUNON TV NOCOTATWV OKOVNG and Tn Zaxdpa nou evanoTiBevTal atn Meodyeio
kar Tnv Eupwnn, To cUoTnua ZKipwv €QapPOCTNKE YId Hia EKTETAPEVN MEPIOXN MOU KAAUMTEI
™n Bopeia A@pikn, Tn Meodyeio kabwg kai Tn NoTia Eupwnn kar Tn Méon AvaToAr. H
OUYKEKPIMEVN MEPIOXN EXEl XWPIOTEI O€ 5 UNOMNEPIOXEG HE OKOMO TNV AVAAUTIKOTEPN XWPIKA
KaTavourn okovng nou diEpxeTal and Tn Meoodyeio. EIdIKOTEpA, O MEPIOXEG AVAPEPOVTAl WG
(Eu) Eupwnn, (W) AuTikri Meogoyeiog, (E) AvatoAikry Meooyelog, (Cn) KevTpikn-Bopeia
Megoyelog kal (Cs) KevTpikn-NoTia Meodyeiog kal aneikovifovtal oto =xAua 1. To ouoTtnua
SKipwV €QApUOCTNKE Yyia TNV NEPIOXN OAOKANPWONG mMou napoucialetal oTo ZxNnua 1 pe
opIZovTia avaAuon nAéypaTog 0.24°x0.24° kal kaTakopuen diakpiTonoinon oe 32 acUPMETPA
enineda and Tnv enipaveia péxpl Ta 15800 pETpa (navw anod Tnv Tpononauon). Kabe onueio
NAEYHATOG BEWPNONKE WG AVTINPOCWNEUTIKO TNG MEPIOXNG NOU KAAUMNTElI KAl O UMOAOYIOHOG
NG ENPNG Kal uypng evanobeonc okovNG EQappooTnKE yia OAa Ta onueia Tou NAEYHATOG Nnou
avikKouv oTnV nepioxr oAokARpwong. Ma Tnv €eKTIiUNOn TV MOCOTATWV OKOVNG OTIG 5
UNonepIOXEG ANPONoav unoywn Yewypa@ika KPITAPIA ®OTE vd €vTONIOTOUV Ta onueia
NAEYMATOG MOU AVAKOUV O KABE unonepioxr. ZUVENW®G KABe onueio NA&ypaTog pe Baon To
YEWYPAPIKO WAKOG Kal MAATOG Tou, KATATAaxbnke oe pia anod TIC napandvw unoneploxeg. H
evanobeon nou unoAoyildTav KABe @opd yia TO CUYKEKPIYEVO anueio aBpoioTnke padi We TIG
avTioTolxeg and Ta unoAoina onueia oTnv €niong avTioToixXn unonepioxn. XpnaoldonolwvTag TIG
NPWTEG 24 WPEC NPOYVWONG TOU CUCTANATOC SKipwV EKTIMNONKE N YEWYPAPIKN KATAVOMN TNG
OUVOAIKNG palag cwpaTidinv okOvVNG Nou evanoTiBeTal oTnv enipdavela o€ pnviaia Baon karta
Tnv nepiodo Iavoudpiog 2000 - AskéuBpiog 2004 (ouvoAika 60 pnveg). Kabwg To HovTEAO
€x€l TN duvaTdTNTa EKTINNONG TNG ENPNG Kal UYypPNG evanoBbeong wg dIaKpITEG OUVIOTWOEG TOU
KUKAOU TNG OKOVNG OTNV aTHOO(MAIpd, Ol KAIMATIKEG TIMEG Mpoékuywav anod Tnv dépoion Twv
OUYKEKPIMEVWV OUVIOTWOWV YIa KaBe 24wpo oTo gUVoAo Twv 60 punvov. Ta npwta 3 €t ol
unoAoyiopoi npoékuywav and MPOCOMOIMOEIC TOU OUCTAMATOC MeE Bswpnon 1 upeyéBoug
owpaTidiou okdvVNG evw Ta 2 enodeva £Tn xpnoldonolsital n avaBabuiopévn €kdoon Tou
HMOVTEAOU MOU NPoJopoI®VEl 4 KAAOEIG owpaTISiwv okovng (Mivakag 1).
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Mivakac 1.KAdoeic owpatidiwv okovng. Karaypdgovrai enionc 1o €ido¢, n aktiva kai n
nukvoTnTa Twv owpatndiwv (Nickovic et al., 2001)

k Eidog Tunikni AkTiva Re (M) MukvoTnTa pr (g/cm™)
1 nnAog (clay) 0.73 2.50
2 INUG, pikpn (silt, small) 6.10 2.65
3 INUG, peyaAn (silt, large) 18.00 2.65
4 aupog (sand) 38.00 2.65

3. EKTipNOoN TOV £TACINOV KAl ENOXIAK®V NOCOTHTWV OKOVNG

H yewypagikn katavour Tng ENpng kal uypng evandBeong os povadeg palag ava povada
enipaveiag (gr/m2) yia To €rog 2000 aneikoviletal oTta ZxnuaTta 2a kal 2b avTtioToixa.
Avaloya oTa ZxnuaTa 2c €wg 2j, yia Ta €rn 2001, 2002, 2003 kai 2004. Ta dedopéva Twv
OXNMATWV NPoEPXOVTal ano TIG MNPpWTEG 24 WPEG NPOYVWONG TOU HOVTEAOU 3SKipwv
akoAouBwvTag Tn pebodoloyia nou €xel neplypagei oTnv Napaypago (2) evw N YEWYPAPIKN
KATAvour TV MNPOYVWOTIKWV OedOHEVWV €Xel onTikonoinBei péow Tou nakétou NCAR
Graphics. Mg BAon Ta CUYKeEKPIPEVA AMNOTEAEOWATA €ival GAvepd NwE Td Nood okOvNG nou
evanoTiBevTal otnv Eupwnn kair Tn Meodyelo gu@avifouv onuavTikn €roia diakUupavaen nou
OQEIAETAI KUPIWG OTIG OUVONTIKEG OUVONKEG ATHOOMAIPIKNAG KUKAOpOpiag kabwg kal ora
KAIHATIKG XapakTnpIoTIKa TwV neploxwv. H évraon kal n ouxvotnTa eneigodiwv okovng anod
Tn Zaxapa ennpealouv Tnv €Tnoia evandBeon kabw¢ n pala nou evanoTiBeral katd Tn
didpkela evog Wovo engicodiou o pia nepioxn MNopei va YETABAAAEI ONUAVTIKA TIG AVTIOTOIXEG
noodTNTEG O Knviaia kKal €TrAoia BAon yia Tn GUYKEKPIKEVN NEPIOXN. H YEWYPAPIKA KATAVOUN
TNG evanoBeong su@avilel eniong TIG NEPIOXEG MOU dEXOVTAl TA ONUAVTIKOTEPA MOOd OKOVNG
ano Tn Zaxapa. To €rog 2000 n peyaAUTepn pala okovng evanoTébnke oTnv Eupwnn pe
Toniko peyioTo Tn NoTIa ITalia Kupiwg and ouveloeopda TG Uypng evandBeong (ExnNKa 2a kai
2b). To 2001 ol nNoodTNTeG okovng otnv Eupwnn (0nwg eniong kalr otn Bopeia Agpikn)
epavilovtal HEIWUEVEG PE Ta TONIKA PEYIOTA va TonoBeToUvTal avaToAlkoTepa (SXAMa 2c¢ Kal
2d). ZuvoAikd ol nepioxég TnG NoTioAvaToAikng IBnpikng, Tng NoTiag ITaAiag kabwg kai n
NoTioAuTikfy EAAGda pe Tnv KpnTtn kar Tnv KUnpo eival ol nepioxeg Tng Meooyeiou nou
gdpavifouv Ta onUavTikOTEPA Nood evanoBeong. Agilel NAVTWG va onuelwBel NwG o uwnAdg
BaBuOG XWPOXPOVIKNAG HMETABANTOTNTAC TWV MOCOTATWV €vanoBeong oe ouvdUACOHO ME TN
paydaidTnTa TWV €nelcodiwV OKOVNG yEipouv aBeBalOTNTEG OXETIKA ME TOV AKPIBR EVTONIONO
Kdl To YEYeBOG TwV MeyioTwv kal oe kKABe NepiNTwWon anaiTouvTdl XPOvVooEeIpeg PeYaAUTEPNG
d1dpKelag yia Tnv eEaywyr opIoTIK®V CUUNEPACHATWV.

T e oo
L - ¢ A9 iR i

116 WYnoeiakn BiBAI0BAKN Oed@paacTog - TuRua MewAoyiag. A.M.0.



Lt mmmm\x\\\\\\\\%wmmmm\\\\\\\\\\\\w

8° NaveAAnvio Frewypa@iko Zuvedpio r.Z.Mn. TnAeniokénnon Xaproypagia

WYnoeiakn BiBAI0BAKN Oed@paacTog - TuRua MewAoyiag. A.M.0. 117



gﬁ\\\\\\\\\\\\\\\\\\w\w\\\\\\x\mmﬂm“m e

r.>.Nn. TnAsmakonnan Xantavnamia K° MavsAAnvia Femvnamika Suvednio

Zxnua 2. Fewypa@ikn KaTavoun HETNG Tnoiag evanobeonc (Enpnc kar uypng) okovng ano 1n
Saxdpa yia Tnv nepiodo 2000-2004 (kAiuaka 0-60 gr/m?). Ta oxnuara dnuioupyrnénkav e 1o
rnaketo NCAR Graphics (4-4-2).

Ta =xnuaTa 3a kal 3b aneikovifouv Ta diaypdupaTta TNG KEONG Wnviaiag ENpng Kai uypng
evandBsong okdvng avrioTtoixa yia Tnv Eupwnn kai Tn Meodyeio O@alacoa. ‘Onwg eivai
aVAPEVOUEVO eU@aVileTal nePIOdIKOTNTA TWV HEYIOTWV MNOCOTATWV Mou evTonifovTal Karta
TOUG €apivoUG UAVEG. AsuTepelov PEYIOTO MAPATNPEITAl KATd Toug PBIvonwpivoug WUnveg. H
pada nou evanotiBeTar oTnv  €mQAveild uno Pop®r &npng evanobeong eupgavigeral
ouoTnUaTikG peyaAlTepn ndvw and Tn Mecoyelo ©OAAacoa ev® oTnV NEPINTWON TNG UYPNG
evandBeong Oev uNApxel 0ageG oupnépacpa. O unxaviopog Tng uypng evandBeong eival
oaQ®G nio NoAUNAOKOG KaBwG onuavTiko poAo diadpauaTilel Kal N KATavour Tou UEToU Navw
andé Tnv Eupwnn kai Tn Megoyeio. Eniong Tov AnpiAio 2002 epgavifovral ol PEYIOTEG
noooTNTEG NevTaeTiag Nndvw anod Tnv Eupwnn kal Tn Meoodyelo evw kal ol undAoinol gapivoi
MNAVeEG Tou 2002 xapakTnpilovTal and 1I31aiTepa onuavTikr dpacTnpioTNTA PETAPOPAG OKOVNG
and Tn axapa.

Kotoavoun 4 peyedov copatidiov okovng

Karavoun 1 peyébouvg copatidiov okovng Mean monthly dry depositjon,
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Sxnua 3. Méon unviaia evandBeon okovng (Enpn kai uypn) kard Tnv nepiodo 2000-2004 yia Tnv
Eupwnn kai Tn Meooyeio OdaAacoa (Lovddec o mgr/m2)
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AfiCel va onuelwBei NWG OTOUG OUYKEKPIPMEVOUG UMOAOYIOHOUG Aappdavovtal undwn ol
noodTNTEG OKOVNG Mou evanoTiBevtal povo navw ano onueia Tou NAEypaTog nou BswpoulvTal
Enpa yia Tnv nepioxn TnG Eupwnng, evw povo Ta BaAdcaoia onpeia NAEYPATOG NPOCUETPWVTAI
yla TNV nepinTwon TnGg Meogoyesiou ©®AAacoag Kal TWV TEGOAPWV UMOMEPIOX®V TNG. To nARBog
TWV ONMEIWV NAEYHATOG nMou xpnoigonoloUvTal yia kaBe unonepioxr napouaialovral oTov
Mivaka 2. Asdopévou OTI KGBe unonepioxn eugavilel d1aPopeTikd NARBOC ONUEIWV NAEYHATOC
Ba npenel va AauBAaveral unoywn Kal n KAatavoun Twv onueiwv oTa onoia €xel UNOAOYIOTEI TO
nood TNG evanobeong yia TNV opBn €Eaywyrn TV TEAIKOV CUUNEPACHATWV.

Mivakag 2. MAn6o¢ onueiwv nNAEyLaTog kAe unonepioxnc nou xpnaiyonoinénkav yia TNV ekTiunon
TWV MOCOTNTWV OKOVNC MoU gvanoTiBevral otn Meooyeio kai Tnv Eupwnn.

MeoOYEIOC
Eupann SUVONIKG | Autika | KEVTPIKA- KEVIPIKA | A\ qroAikd
NoOTIa Bopeia
MARBogG qnuslwv 5783 _ _ _ _ _
€npag
MANBog anpeiwv - 4344 1105 694 1000 1545
BdAacoac

Ta diaypdapuaTa TG ENeng Kai uypng evanobeong os Weon pnviaia BAon yia TIG TECOEPIC
unonepioxeg Tng Meooyeiou aneikoviovral oto Zxnpa 4. KdBe unoneploxn eugavilel
ONUAvTIKn METABANTOTNTA OTIG NooOTNTEG €vandBeong, YeEyovog Mou KUpiwg OMEIAETAl OTIG
OUVONTIKEG OUVONKEG KABWG Kal oTa 181AITEPA YEWYPAPIKA KAl KAIHATIKA XAPAKTNPIOTIKA TWV
OUYKEKPIMEVWYV MeploXwV. EIdIkOTEPA, KATd Tn SIAPKEIA TWV XEIMEPIVOV KAl EAPIVOV NEPIOdWV
n Meodyelog ennpealetal and OUO CUOTANATA AVOTEPNG ATHOOQPAIPAG: TOV  MOAIKO
agpoxeipappo nou TonoBeTeiTal navw and Tnv Eupwnn kal Tov unoTponikd agpoxeiappo nou
ouvnBwg evTtonileTal ndvw ano Tn Bopesia Aepikr. O ouvduAoNOC TWV OUYKEKPIMEVWV
ouUOTNUATWY KATA TOugG XeIMepivoUG Kal €apivoUcg WAVEG €uvoel Tn 31Gd00N KUKAWVIKWV
OUCTNUATWV HECWV NAQTOV NMPOC AVATOAIKEG Kal VOTIOaVATOAIKEG JIEUBUVOEIG UE anOTEAECUA
TN METAPOpPa okovng oTn Meooyelo. Eniong, kata Tn SIApKeId TWV WETABATIKWV EMNOXWV Ol
BaAdooieg eNIPAVEIEG OTNV NEPIOXN €ival OXETIKA WUXPOTEPEG, Neplopifovrag Tn dnuioupyia
OUOTNUATWY KATAKOPUPNG avanTugng nou oxeTifovtal Pe Bpoxn Kal ouvenwg pe d1adikaoieg
UYPNG anopakpuvong TwV owuaTidinv okovng anod To aThoo@alpikd nepiBaiiov. H Kevtpikr-
NoOTIa nepioxr) TG Meooyeiou emdeikvUel Ta ONPAVTIKOTEPA Nood E&npng evanobeong oTo
OUVOAO TWV MEVTE E€TWV O OXECON ME TIG UMNOAOINEG NEPIOXEG akoAouBoUpevn ano TIG
AvVaTOAIKEG NEPIOXEG. H YEITVIaoN TWV OUYKEKPIMEVWV MEPIOXWV HE EKTETAMEVEG EPNMIKEG
€KTAOEIG TNG AIBUNG, TNG AlyUNToU Kal TNG M&ang AvaToANG €XEl WG ANOTEAECHA TNV Au§nPévn
MeTapopd owuaTidiwv okdvNG Kal TNV TEAIKN ANOPAKpUVOr TOUG anod Tnv athoogaipa unod
Hoppn &npng evanobeong. H AuTikRy Meooyeiog sugavilel auénuévn dpacTnpioTNTA UYPNG
€vanobeong, Kupiwg kata Tn OIAPKEId €apIVOV HNVWYV, YEYOVOG nou anodideral orn
OUVEPYETIKN dpAcon Twv owuaTIdiwv okdvNG Kal TNG EVTOVNG UPECIAKNG dpaatnpioTnTag oTnv
neploxn. Kara Tnv nepiodo Maptiou-Maiou n nepioxr ennpealertal and tn diEAEUOn XAUNAWV
nou dnuioupyoUvTal and opoypaPIka aiTia ot MNePIOXEC vOTIA TNG opooeipdc Tou ATAavTa
(Thorncroft and Flocas 1997). Eniong, n nepioxn ennpealeral and Tnv avanTugn BepuIK®mV
XaunAwv otnv IBnpikr Xepoovnoo HeE WPEYIOTN dpacTnplOTNTA TOUG €apIVOUG Kal Bepivoug
uAveg (Triggo et al.,, 1999). H AvartoAikry Meodyeiog O€xeTal onuavTikd nood uypng
evanobeong Kabwg To PEYAAUTEPO PEPOC TOU UETOU OTNV MEPIOXN MPOEPXETAl KUPIWG ano To
XaunAO TnG Kinpou kaBwg kal and KUKAWVIKA CUCTAMATA MOU KIVOUVTdl KATd WNAKOG TWV
aKTOV TNG Bopeiag AppiknG. Ta cuoTAnaTa autd dnuioupyoUV EUVOIKEG CUVONKES NApAywyng
okOVNG Og NePIOXEG TNG AvaToAikng AAyepiag kal Tng AIBUNG n onoia WETAQEPETAl NPoG TV
AvaToAikn Meodyeio kal Tn Méon AvaToAn.
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Zxnua 4. Méon unviaia evanoBeon okovng (Enpn kai uypn) kard Tnv nepiodo 2000-2004 yia 1i¢ 4
urnonepioxec Tnc Meooyeiou (LUovadec os mgr/m?2)

Me Bdon Ta pnviaia nood &npng kal uypng evandBeong, eKTIMAONKE n ouvoAikn pada
okovng (og povadeg 103 TOVVOUG) Mou CUOOWPEUTNKE OTNV €nipavela Tng Eupwnng kar tng
Meooyeiou ©@alaooag kata Tnv nepiodo 2000-2004. O1 NooOTNTEG AUTEG napouacialovTal oTov
Mivaka 3 evw n ouvoAikn evandBeon avagépeTal oTo abpoloua Enpng Kal uypng evanoeong.
Ta anoTeAéopaTta kaTtadelikvUouv GnUAvTIKn XWPOXPOVIKA HETABANTOTNTA TWV MNOCOTATWY Kdal
edavifouv €Tn Pe neplopiopévn dpacTnpldTNTA PETAPOPAC okovng (6nwg To 2001) nou
akoAouBoUvTal ouvhBwg ano nepiddoug pe augnuévn dpacTtnpiotTnTa (2002). SuvoAika n
evanobeon okovng yia Tnv nepiodo 2000-2004 eival Tng TA&NG Twv 18*106 TOVVWV OTNV
Eupwnn evw oTn Meogoyeio OdAaooa ekTiudral o 28*106 TOVVOUC. € avTioToixn MEAETN ol
Guerzoni et al. (1999) ekTignoav Tn OUVOAIKR MNoCOTNTA OKOVNG MOU €vanoTiBeTal oTn
Megoyelo o€ nepinou 40x106 TOvvoug. O1 TIHEG MOU MPOoEKUWAV OTNV napolad HEAETN
QaiveTal va unoAsinovTalr nepinou karta pia TAEN peyéBouc. 'Ouwg n  akoAouBoUpevn
peBodoAoyia oTnV MeEPINTWON TNG NPWTNG MEAETNG XAPAKTNPIZeETal and XAaunAn Xwpikn
availuon, kabwg Ta anoTeAéopaTta npoekuwav anod 9 napdkTioug WETPNTIKOUG oTaBpoug.
Eniong, dev €ival oa®ng n didkpion avauyeoa oTn PHeYAAng KAipakag JeTagopda okovng and tn
Zaxdpa Kai Tn GUVEICPOoPd TWV TOMIKWYV avOpwMoyEVOV MNYWV OTIG CUYKEKPIUEVEG LETPAOEIG.
Ol EKTIHWMEVEG NMOCOTNTEC OKOVNG ONWG MPOEKUWAV anod TNV €QApPHUOYR TOU CUCTHAMATOG
SKipWV Npoo@EPOUV CaAPW®G UWNAOTEPN XWPEIKA avaAuon Kdl OUVENWG MEPICTOTEPN
napexoPevn NAnpoopia yia TIg unonepioxeg TnNG Meooyeiou kar Tng Eupwnng. H npoéopaTn
€k800N TOU MOVTEAOU Nou MNepIAAKBAVEI TNV NPOCOUOIWON 4 KATNYOPIWV CWHATIBIWV oKOVNG
NPOOQEPEl ONUAVTIKG BEATIWPEVEG duvaATOTNTEG avAaAuong Kal npdyvwong OAwvV Twv
OUVIOTWOWV TOoU KUKAOU TnGg OKOVNG OTO daTHOOQAIPIKO NEPIBAANOV HE MEPIOTOTEPO
opoyevonoinuéva xapakTnploTikd evandBeons. O NpoyvwaoTIKEG duvVaTOTNTEG TOU GUCTAKATOG
£€XOUV OUVOAIKG a&lohoynBei TOoo oTnv gupUTEPN neploxn TnG Meooyeiou (Kishcha et al., in
press) 000 Kal O£ MEPINTWOEIC WAKPIVAC HETAPOPAcg okdvng ano Tn =axdpa npog Tig HMA
(Kallos et al. 2005).
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Mivakag 3. Karavoun €rnoiac evanobesonc okovng (o€ 103 Tovvoug) atnv Eupwnn kar Tn Meooyeio

OdAaooa.

Eupwnn Meodyelog @alacoa
SuvoAika Znpn Yypn SuvoAika Znpn Yypn

2000 3914 936 2978 3962 1541 2421

2001 2909 725 2184 2500 1255 1245

2002 4723 883 3840 5132 1546 3586

2003 1999 256 1743 6752 1828 4924

2004 4933 398 4535 9306 1504 7802

4. Zupngpaocpara

O poOAoG TNG OKOVNG QUOIKNG NPOEAEUOEWS oTnV aTudogaipa Bewpeital 101aiTepa
ONMAavTIKOG AOYw TWV MolkiAwv eMdpAcewy oTo NAykOOUIO Kal NePIOXIKO KAipa, Tnv noioTnTta
TOU aépda, TA OIKOOUGTNMATA, TOV KAIpd KAl ToVv UETO. Mg TNV €QApHoyr TOU GUGTAHATOG
Skipwv og nARpn oUleu&n HE HOVTEAO MPOOOUOIWONG TOU KUKAOU TNnG OKOVNG OTnV
aTuoopaipa dnpioupyndnke BAon dEJOPEVWV TWV ETNCIWV KAl EMNOXIAKWV MOCOTATWV OKOVNG
ano Tn =axapa nou evanoTifevTal HECW TV WNXAVIOHWV TNG ENPNG Kal uypng evanoBeong
otnv Eupwnn kal Tn Meodyeio Oalacoa. Kabwg Ta XapakTnpioTikd TnNG METAQOPAc Kal
€vanobeong okovng ano Tn Zaxdpa otn Meooyelo JeTaBAAAovTdl 0 onuavTike Badud pe
Baon TIg enikpaToUOoeg KAIUATIKEG KAl OUVOMTIKEG OUVONKEG, avaloyn €Tnoia Kai €noxiakn
MeTaBANTOTNTA napoucialouv Kal ol EKTIMWHPEVEG NOCOTNTEG OKOVNG MOU €vanoTiBevTal aTnv
Eupwnn kair Tnv uddaTivn enipaveiad Tng Meooyeiou. H €vraon kai n ouxvoTnTa €neicodiwv
okbOvNG kabopilouv TNV €TNOIA KAl €NOXIAKI CUMMEPIPOPA TNG €vANOBEONG EVW O AKPAiEg
NeEPINTWOEIG N Wala nou €vanoTiBeTal o€ €va UEUOVWHEVO ENEITODIO WNOPEI va PETABAAAEI
ONUAavTIKA TIG OUVOAIKEG MOCOTNTEG aAKOMA Kal ot €Thold Bdon. Mapd Tn onuavrikn
METABANTOTNTA, KAl WE BACN TNV AVAAUCN TWV ANOTEAECUATWV, EVTOMIZETAl ENOXIKOTNTA TWV
MeyioTwv noowv evanobeong okovng otn Meodyeio kal Tnv Eupwnn pe Toug gapivolg PAVEG
KAbe €TOUG va anoTeAoUv TNV nePiodo TnG MEYIOTNG dpactnpioTnTag. Oi NEPIOXEG TNG
NoTioAvaToAikng IBnpikng Xepoovioou, TnG NoTiag ITaliag kabwg kar n NoTioAuTikry EAAGda
Me Tnv KpnATtn kai Tnv Kunpo e€ival ol neploxég Tng Meooyeiou nou epgavifouv Ta
onUavTikoTEpa nooda evandBeong. EidIkOTEPa, Ta PEYIOTA TNG ENPNG evanoBeang evTonifovTal
oTIC KevTpIikéc-NOTIEG nepPIOXEC TNG Mecoyeiou evw n AvaToAlkn Meodyelog eugavilel
au&nuévn dpacTnpldTNTa ENpNG Kai uypng evanoBbeong kaTtd Tn didpkela Tng nepiddou 2000-
2004. ZuvoAikda n evanoBeon okdVNG yid TNV CUYKEKPIPEVN Nepiodo €ival Tng Tagng Twv 107
TOVVWV Yia Tnv Eupwnn kar Tnv Mecodyeio O@dAacoa. O1 aBeBaidtnTeg nou npokUNTOUV KATd
TNV EKTINNON TWV NOCOTATWV &vandbeong odnyouv OTO CUMMNEPACHA N®C anairouvTal
XPOVOOEIPEG PEYAAUTEPNG DIAPKEIAG O OUVOUAOHO WE €va NMUKVO JIKTUO WETPNACEWV Yia TNV
€€aywyn OpPIOTIKWV CUMNEPACNATWY. To cUoTnHa =Kipwv eu@avilel 101aiTeEpeC duvVATOTNTEG
oTnv avaiuon kal npdyvwon OAwWV TWV OCUVIOTWOWV Tou KUKAOU Tng okOvng oTnv
aTuoopalpa Kal WUMopel va anoTeAECEl €va XPHOIMO €PYaAgio yia TNV MNpocopoiwon Kai
napaywyrn KAIMATOAOYIKNG NANPOQOPIag O NEPINTWOEIG EAAEIYNG HETPNTIKWV JESOUEVWV.
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H ZYMBOAH TOY ©OEZMOY ENE, ZTHN NMNPOZTAZIA TQN ONTIKQN
MOPQN ZTHN EAAAAA

Mavoupng I'.%, Kacoiog K.2
1Ynoupyeio MepiBdArovTog, Xwpora&iac kar Anuooiwv ‘Epywv
2 EMI., ZxoAn Aypovouwv kai Toroypdpwv Mnxavikwv

NepiAnyn

ZTnv napouoa epyacia €EeTaletal n  OUMBOAR Tou Beopol TNG EKTIUNONG TV
NePIBAANOVTIK®WV ENINTWOEWY OTNV MPOOTACid TWV (QUOIKOV Mopwv otnv EAAAda. O
BaoIKOTEPOG OTOXOG TOU €V AOYW BeOMOU €ival N €k TWV MPOTEPWV €KTIMNON NAong PUOEWG
nepIBAANOVTIKQOV €NINTWOEWV ano €pya / dpaotnpidtnteg / oxé€dia Kal npoypduparta. O
000G auTdg, npénel va anoTelei To Baoikd epyalegio TnG nepIBaAlovTikng diaxeipiong Twv
ONTIKWV NOPWV, Ol OMoiol ANTOVTAl EKTOG TWV AAAWV Kal EUaioBNTwWV 0IKOOUCTNHATWV, KABOTI
MEOW TNG €EETAONC evaAAAKTIKOV AUCEwV Kal oevapiwv, 8a enieysi To NAEov NpooPOPo
gevapio f AUon yia Tnv npooTacia Twv EeTaldpevwy Nopwv.

H €E€Taon Tou B£uartog yiveral kKaTd TpdNo cuveeTIKO. EIdIkOTEpA, aTnV apxn svronifovTai
Ta Baoika Texvika otoixeia piag diadikaciag EME kabwg kal Twv MME. ZTn ouvéxela
€€eTalovTal GUYKPITIKA BACIKEG HEBODOI KAl TEXVIKEG EKTIMNONG NEPIBAAAOVTIKOV EMIMTWOEWYV
€EEIDIKEUPEVEG OTNV MEPINTWON TWV ONTIKWV NOPWV. TNV enduevn evoTnTa e€etaleral To
B€Ua TNG OIKOVOUIKAG anoTidnong Twv v AOyw nopwv Kabweg Kal TwV ENINTOOEWV O auToUG,
Béua To onoio gu@avidel 181aITEPOTNTEG Nou ennpealouv Tn Siadikacia EME. AkoAouBsi n
KPITIKR a&loA0ynon Tou UnapxovToG VOUOBETIKOU KAl €V YEVEI KAVOVIOTIKOU MAdigiou, TOOO
Tou €181koU 000 Kdl Tou YyevikoTepou. O1 BECeEIC TNG VOMoAoyiag kal n KataAAnAoTnTa kai
duvaToTnTa ToUu 0opyavwTikoU nNAdigiou Twv Qopéwv nou acxoAoUvTtal Pe Ta eEeTalopeva
Béuarta, anotehoUv avTikeipeva 1IB1AITEPWY EVOTATWYV. TEAOG N €pyacia oAOKANpwWVETaAl UE Hia
0€IpA CUUNEPATUATWY KAl MPOTACEWY MOU NPOEKUWAV anod Tn CUVOETIKNA auTr NpooLyyian.

CONTRIBUTION OF THE EIA TO THE PROTECTION OF THE VISUAL
RESOURCES IN GREECE

Manouris G.%, Cassios C.2

1 Hellenic Ministry for the Environment, Physical Planning and Public Works
2National Technical University of Athens (NTUA), Faculty of Rural and Surveying Engineering

Abstract

The Environmental Impact Assessment (EIA) from projects, activites and programmes,
plays an important role in the protection of visual resources. In the present work, this issue
is examined in an integrated way. The main topics which are examined, are the notion of
the EIA in general, the methods and assessment techniques on the basis of the suitability of
their use, the economic aspects, the legal framework, the positions of case-law and in
general, the action and the situation of the Public Administration concerning the above-
mentioned issue. This paper, presents some conclusions and proposals which are drawn by
the afore-mentioned integrated approach.

NEEEIG KAEIBIA: nepIBAANOVTIKEG ENINTMOEIC , ONTIKOI NOPOI, YEBOSOI EKTIUNONG.

Key words: environmental impacts, visual resources, impact assessment methods.
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1.Eicaywyn

Ta diapopa npoBAAuaTa nou cuvdéovTal e TN WOAUvon, Tn pUnavon Kal TNV &V YEvel
unoBdaeuion Tou uaoikoU kal avBpwnoyevoug nepIBAAAovTog, kabioTavTal Je TNV Napodo Tou
XPOVou 0EUTepa, ol O€ apVNTIKEG EMINTWOEIC TOUG ENEKTEiVOVTAl PE OAoEva auEavoueEVoOUG
puBupolg. To yeyovog autd, HeTa&U AAAwv, €xEl WG anoTEAECHa aAQevog HeEV TNV
avTikataoraon TnG apxng «0 punaivwv NANpwver» anod TIG dpxEG TNG NpOANWNG kai Tng
NPoQUAAENG, apeTépou de TNV aAvTIKATAOTAGN TNG KAAOIKAG HOPPAG OIKOVOMIKNAG avanTuéng
ano T Biwoiun (asipopikr) avantuén. Baoikn npolndbeon OUwE uAonoinong Twv wg avw
aAAaywv, €ival n dnuioupyia eKTETANEVNG Kal npoopopns nepiBaAlovTikng diaxeipiong. H
dlaxeipion auTr, ONwg €ival euvonTo, Pnopei va eniteuxOei, Hovo epdoov kaTaoTei duvaTd va
EKTIUNOOUV €K TWV MPOTEPWV Ol KABe £id00UG EMINTWOEIG OTO (QUOIKO Kal avBpwnoyeveg
nepiBailov and €pya, dpaoTnploTNTEG, OxEdIA Kal npoypduparta, dnAadrn PECw Tou BeouoU
TnG EkTiunong MNepiBaAlovTikwv EninTwoswv (EME) kaBopioTikd oToixeio Tou onoiou eival n
eknovnon aionioTwv, npocPOpWY Kal OAOKANPWHEVWY MeAeTwv  MePIBAANOVTIKOV
EninTwoswv (MME).

H npoavagepBeioa diaxeipion nepiAapBavel kai Tn diaxegipion Twv onTIKQV nopwv, (0nwg
gival Ta Tonia, ol AKTEG, Ta péMaATta kK.A.n), ora nNAaioia Tng onoiag 6a npénel ol v AOyw
ONTIKOI MOPOI va TUXOUV KATAAANANG npooTaciag, AauBavouévou unown Kai Tou YEYovOToG
OTI ANTovTal, €KTOG TWV AAAWV Kdal «guaiodnTwv» olkoouoTnudaTtwyv. Eival gavepn, katoniv
TWV npoavapepBevTwyV n onuacia Tou ool TnG EME kai Twv MME, oTnv npooTtacia Twv v
AOY® Nopwv.

2.0e0H0G eKTIiHNONG NEPIBAAAOVTIK®V ENINTOCEMV

O1 apxéc TNG NpOANWNG Kal TnG nNpo@UAAgNG , avTiKATESTNOAV OTNV NpwTn B€on Twv
NePIBAAOVTIK®V apyXwVv, TNV apxXn «o punaivwv nAnpwver». To yeyovog auTd, oQeileTal ot
Mia ogipad Aoywv, onwg €ival n unapén nAnbwpacg nepIBAAAovTIK@V NPoBANKATWY NOAAG ano
Ta onoia €xouv anoKTRoel KABOAIKO XapakTnpd, n ONUAavTikh MOAAEG QOPEG peiwan TG
«(EPOUTAg IKavoTnNTac» Twv dIa@OPWV OIKOOUOTNHATWY, Ol EKTETAMEVEG eMIdPACEIG MOU
dnuioupyoUv 131aiTepa Ta PeydAa €pya Kal Ta NPOypANKATA OTOUG NApAyoVTEG Kal HETABANTEG
TOU QuUOIKoU Kal avBpwnoyevoug nepIBAANOVTOG KAl n uloBETnon oe dieBveéG eninedo, TNG
apxig TnG Biwoiung avantugng. Me TG apxeq TG npdANWNG kal TnG NpoQUAAENG,
JeTaTonioTnke To BApog TNG nepIBAAAOVTIKNG mpooTaciag, and Tnv anokataoracn oTnv
npoAnyn.

H uAonoinon Twv apX®v auTwyv, €NITUYXAveETAl g€ onUavTiko Baduo, PEOW TNG eKTINNONG
TV nepiBaliovTikwv enintwoewy (EME), ota nAaigia Tng onoiag enixeIpeiTal va ekTiunBouv ek
TWV NPOTEPWV, NAONC PUOEWG eNIDPATEIG (OETIKEG-APVNTIKEG, MEYANEG-HIKPEG, AUECEG-EUUETEC,
K.A.M) Mou npokaAoUvTal OTO (QUOIKOG Kal avBpwnoyeveg nepiBailov, and To oxediacuo Kal
ulonoinon €pywv, dpacTnpIoTATWV Kal npoypappdtov (Kaooidg, 1991). STnv nepintwon Twv
npoypappatwy (avanTtugiaka npoypdupaTd, NPOypAappaTa Xapa&ng NePIPEPEIaKnG MOAITIKAG,
KATAOTPWON XWPOTAEIKWV OXediwv K.A.M), N &v AOYyw EKTIUNON AVAQEPETAl WG OTPATNYIKN
EKTIUNON NEPIBAANOVTIK®OV eNNTWOEWV (SEA) (Lee and Walsh, 1992)

Av Kal 0 Bg0UOG TNG EKTIMNONG TWV NEPIBAAAOVTIKWV ENINTWOEWY, OV MNeplopileTal Povo
oTnVv €knovnon Twv MeleTwv MepiBallovTikwv EnnTooewv (MME),ev TOUTOIG O TEAEUTAIES
anoteAoUv Tov Bacikd pnxaviouo Asitoupyiag Tou. H mAnpdtnTa, n a&onioTtia aAAd kai n
oQaipikf NpooeEyyion Twv enidpdcswv Hiag MME, eival npogavéc OTI GUPBAAouv
anoTeEAECUATIKA aTnNV uAonoinon Tng apxng Tng npdAnwne. Baagika oToixeia nou ennpealouv
METAEU TwV AAAwv Tnv aglonioTia Twv PEAET®V aAuTwv, €ival n ouvlnapgn MNocoTIKWV Kal
MoOIOTIKWV METABANTWV, 1N UMOKEIPEVIKOTNTA TWV KPIOEWV, N KATAAANAOTNTAG TWV
XPNOIMOMOIOUKEVWY HEBODWY Kal TEXVIKWV EKTIUNONG, n 101aITEPOTNTA TWV OXediwv Kal
NPOYPANMATWY Kal ol d1IapopEC TOUG HUE Ta €pyd, N oploBETNon Tou nediou PeEAETNG (scoping),
n eniAoyn Twv £pywv nou unoBdAAlovTal o€ ekTignon (screening), n npoBAewn ota nAaioia
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TNG MEAETNG PnxaviopoU napakoAoUBNong Tng AEIToupyiag Tou €pyou kai TnG UAonoinong Tou
npoypaupatog K.A.n. (Kacoiog, 2006, Aalapidng, 1998)

STo onueio auTto, B6a npénel va snionuaveouv kal Ta akdAouba:

a) ZTig olUyxpoveG 10iwG MOpPEG Twv MIE, ouvundpyxouv MOCOTIKOI MAPAYOVTEG N
ueTaBANTEC (o1 omoiol €ival PETPROIYOI), aAAG Kal avTioToixol noloTikoi (kaT’ apxdg un
MeTpAOIYol). H avaykn ouveEeTaong Twv &v AOYw MOCOTIKWV KAl MOIOTIKWV Napayovrtwy,
enIBAAAel Tnv avalAtnon PeBOdWV Kal TEXVIKOV MOU EMITUYXAVOUV OXETIKA TOUAAXIOTOV
MogoTIKOMOINGN MOIOTIKWV HETABANTWYV, HE AMOTEAEOHd, €KTOG TWV AAAWV, TOV MEPIOPIOHO
TNG UMOKEIPEVIKOTNTAG TwV Kpioewv. H avalitnon auth eniBaAAeTal, yia va €eupebolv
eVaAAAKTIKEG AUCEIG Kal va eniAeyei n nAéov npdo@opn and autéc.. H dianiotwon auTh,
ioxUel 181aiTEpa OTNV MEPINTWON TWV ONTIKOV MNOpwWV, Vyia TNV EKTIUNON TWV Onoiwv
XpnolgonolouvTal Kata kavova, peBodol kal TEXVIKEG nou dev npoaidiafouv OTnV «KAACIKR»
Hop®n avTIoToiXwVv HEBOSWV Kal TEXVIKWV ANOTIINONG NOCOTIKOU XapakTnead napayovrwy Kai
MeTaBANTV. Ag onueiwBei 6T oTa NAqiola Twv NPooNaBEINV OXETIKNG «AVTIKEINEVIKOMNOINONG»
Tng digpelivnong TnG afiag Twv QUOIKWV MNOPwWYV, Ol OXETIKEG £PEUVEC OUVEKAIVAV OTO vd
ovovapioouv OTI KGBe ouvesTch'Jq onTIKOG Ndpog, €ival To ono-ré)\soua TWV OUVOUAOHW®V
Tsooapmv chn«ov oTOIXEIWV Kal €1dIKOTEPA TNG popcpnq, ™G prppng, TOU XPWHATOG Kal TNG
UPNG, ME lEpapxnon kal onoudaidTnTa €NIKPATNONG and TO MPWOTO MPOG TO TEAEUTaio
(Kaoo16g,2000, 2004).

B) n opioBeTnon Tou nediou WEAETNG anoTeAei kabopioTikd napdyovTa, o onoiog 6a
kaBopioel TNV €kndvnon TwWV aAvaykaiwv HEAETWV, Ol OMoieg MpEnel va KAAUWouv OAa Ta
oTadia oxediaopoU Kal UAoMoinong Twv NPoypauudaTwy.

y) Téhog, Ba npenel va avagepBei OTI, n €@apuoyrn Tou Bsopou EME ota npoypduuara,
ennpeaderal o NoAU peyalo Babuo ano Tig dlIaPopES, EpywV Kal Npoypappatwy. (Kaoaoiog, 1991)

3. M€00Jdo0I Kal TEXVIKEG EKTIHNONG

Katoniv Twv npoava@epbeiowv enionudvoswy, kadiotatal npopavég o1l ol péBodol Kai
TEXVIKEG EKTIMNONG Nou XpnoigonoloUvTal dev WNopei va xapaktnpioBolv and Tov idlo Babuo
KaTtaAAnNAOTNTAGg vyia Tnv €EeTalopevn nepinTwon. 2Ta nAdiold Tng €voTnTag auTng,
ENIXEIPEITAI Wia OUYKPITIKA a&loA0yNon YVWOTWV PEBODIWV Kal TEXVIKWOV.

H xpnon Twv <«KAQoik@v» PeBOOWV, €ival NePIOPIOPEVN Kal €xel KaTd kavova
CUUNANPWHATIKO XapakTnpea, 810TI yia Tn Xpnon Twv Pebddwv auTwyv, eniBailAeTal va ioxlouv
oploPévVeG npolUnoBéoeic, ONwg To Pn aBéBaio nepiBaAlov, To NeEPIBAANOV €KAOYIKEUHMEVNG
€MAOYNG Kal To otaTikd nepiBailov, npolnoBeoeig nou oudoAwg IoxUouV OTNV NEPINTWAN
TWV ONTIKOV MOPWV. ZNMAVTIKEG ATEAEIEC TV 10iwv HeEBOdWV e€ival, WeTAEU AAAwv, n
aduvapia evowpAaTwong OIaPOPETIKWY OUVTEAECTWV Kal n aduvapia XeipiopoU MoIoTIKWV
dedopévwy, ZNTNHa 191aiTEpa onUAvTIKO Yia TOUG ONTIKOUC NOpoug,.

O1 péBodOI «MOAUKPITRPIGKNAG» avaAuong, napouacialouv onuavTikd MAEOVEKTAUATA OF
OX€0n ME TIG KAAOOIKEG KUPIwG B10TI,

a) unopei va avantuxBouUv o aBEBalo nepiBaiiov,

B) To nepiBdAANov pnopei va e€ival pn OTATIKO, ME ANOTEAECHA O OXedIAOMHOG va
SiapoppwVveTal oTo nNAaiolo piag diapkoug d1adpacng OKONWV Kal HETWV,

y) Ta anoTeAéopaTta TwV &v AOyw HEBOdwV pnopoUv va oXeTifovral HE OIAQOPETIKEG
d1apabuioeig, evaAAakTIKG wG NPoG KAnoia KpItThpia, He S1apopeTIKEG NPOTePAIOTNTEG (€101KA
Bapn kpitnpiwv). Eniong, dideTar duvaTtdTnTa XeIpIoPoU MOIOTIKWV Oedopévwy, OIOTI OTIC
NMOAUKPITNPIAKEG NPOCEYYIOEIG, gival duvaTog 0 XEIPIOHOG UNTPWWYV HIKTOV | KAl AnoKAEIOTIKA
HNTPWWV NOIOTIKWOV JedoPEVWV (apIOUNTIKEG/N Kal TAKTIKEG KAINAKWOEIG TIH®V OTa KpITAPIa).
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MNa Toug Adyoug auTtoug, kpivovTal KaT' apynVv KAataAANAEG yia TNV eKTIUNON TWV ENINTOOEWV
OTOUG OMTIKOUG NOPOUG, av Kal N KaTaAANAOTNTA TOUG AUTR WMopei va neplopiobei, Aoyw TnG
unapéng diaeoépwyv npoBANNATWY. MeTa&l autwv, nepiAappavovTal npofAnuaTa aduvaiag
oTa O£uaTa  «AVTIKEIYEVIKAG»  anoTiynong Kal  PETPNONG  MOIOTIKWV — METABANT®YV,
NPocodIOPIOHOU TOU OUVOAOU TWV OXECEWV METAEU TwV NEPIBAAAOVTIKWV MNApayovTwv Kdal
MeTaBANTOV, KaBWG kal aduvapiac nAAPouG nPocodiopIoHoU Kal «ECWTEPIKOMOINONG> ToU
€EWTEPIKOU KOOTOUG, BEPa yia To onoio Ba yivel 101kdTEPN avapopa oTn CUVEXEID.

Ta noAukpiTnpiakd HOVTEAG ARWNG MNEPIBAAAOVTIKOV ano@Acewyv, nou ovopaldovTtal kal
JIaXEIPIOTIKA N TEXVOAOYIKA WOVTEAA, £XOUuv KaBopIoTIK CUMBOAR OTnV neplypagn Twv
nePIBAANOVTIKOV OUOTNHATWV KAl ouvenakoAoubBa oTn AQWn Twv NePIBAANOVTIKOV
anopdocswyv, Kal BswpouvTal Kat’ apxnv KAaTaAAnAa yia Tnv eKTiPNon TwV NePIBAAANOVTIKOV
EMNNTWOEWV €Mi TWV ONTIKWV NOPwV. Map’ OAa auTd, ApKETEC POPEG TA ANOTEAEOUATA XPHONG
Toug dev eival IkavonoinTika, S10TI HETAEU AAAWV:

a) avakunTouv BewpnTIKEG DUOKOAIEG, MOU €XOUV OXECN ME Tn oUvOeon Twv HoVTEAWY. OI
dUOKOAIEG auTEg, ogeilovTal Kupiwg oTnv aduvapia akpiBols padnuatikoU npoadiopicpou
J1apOpWV EVVOI®V MOU NEPIYPAPOUV TA NPAYHATIKA PAIVOUEVQ,

B) n mpolndBeon TnG UNAap&ng enapkwv kai agionioTwv oToixeiwv d8ev IoxUel navTa, Pe
anoTéAeopa Tnv aduvapia KaTaokeung KaTaAANAWY HOVTEAWY,

Y) N EAAEIYN ENAPK®V YVWOOEWV Yyia Ta nepIBAAAOVTIKA MpoBARMATA KAl Twv
aAANAOCUOXETIOEWY Kal aAANAEMISPACEWY TWV NPOCdIOPICTIKWV TOUG Napayovtwv (13iaitepa
auTOV Nou €xouv KaBoAIkO XapakTnpa), ouvTeAel kal NAAl oTnv aduvapia KAaTaokeung evog
a&I6nIoTouU HOVTEAOU.

H ouoTnuikn PEBOSOC, HMopel unod opIouEveG NpoUlnoBEoelig va evraxBei oTnv kaTtnyopia
TWV KaT' apXnv KataAAnAwv peBodwv . MoAAEG QopEg OPWG, dnuioupyouvTal nNpoBARuaTa
nou nepiopifouv TNV &v AOYw KATaAANAOTNTA. EVOEIKTIKA avagepeTal OTI gTo OTAdI0 TOU
npoaodiopiopol TOU CUCTANATOG, NPOBARUATA pnopei va dnuioupynBouv and Tnv EAAelyn
ENAPKWV 0€ NOCoOTNTA KAl MoIOTNTA OTOIXEIWV, KABWG Kal TNV EAAEIYN YV®OONG TOU MARPOUG
eUpouG TWV OTOIXEIWV TOoUu QuaikoU nepIBAANOVTOG Kal TwV aAAnAemdpacewy autwv. Karta
TNV KATAOKEUN TOU unodeiypaTog, unopei eninAéov va dnuioupynbolv npdaobeta npoBAnuaTa
€NIAOYNG TWV OTOIXEiwV Tou, agoU eival yvwoTd OTI éva TETolo unodelypa Ba npénel va
nepIAauBavel yia AOyoug duvaTtoTnTaG XEIPIOHOU, HIKPO aplBud oToIXEiwv, KaTaAAnAa
EMIAEYUEVWV KAl TIG OXECEIG MOU Ta OUVOEOUV, KATAAANAG OpIOPEVEG. 2TO OTAdIO
€NIAOYNG/KaBopIoHOU TOU GUVOAOU TWV KpITNPiwv, gu@aviletal eninAéov To nNpoBAnua Tng
nocgoTikonoinang, agou OAa Ta @aivopeva Ba npénel va nogoTikonoinBoUv kaTtd Ta&n f NnAR6og,
YEYOVOG Mou 6nwg €ival euvonTo dnuioupyei e€alpeTikd onuavTikd NPoBARKATa aTnv nNepiNTwaon
TWV ONTIKOV NOpwv. Avaloya He Ta nponyoUueva NpoBANKaTa, unopsi va avakUyWouv Kal o€
aAAa otadia Tng diadikaaoiag, onwg eni napadeiypaTi aTo oTadio TNG €EeUPeoNnG eVAAAAKTIKWV
AUogwv, TnG a&ioAdynong auTwv Kal oTnv eniAoyn Tng nio npdopopne.

MAov KataAAnAn péBodog yia Tnv e€etalopevn nepinTwon, eu@aviferalr autr nou
otnpileTal oTnv availuon ano®Aacewyv. SUPNQWVA PE TV v AOYw WEB0DO, 0 OXedIAOHOC KAl N
uAonoinon Twv €pywv/npoypaupuaTwy neplypd@eral wg pia diadikacia AWNnG ano@acswv,
dnAadn emAoyng piag AUong, META MOAAWV eVAAAGKTIKOV O ouvOnkec aBeBaiotnrag. H
Bewpia Twv ano@dacewv didel To KATAANAo NAqiclo yia Tn ARWN AuTOV OE OUVONKEG
€MIKIVOUVOTNTAG, JI0TI NApEXel TN duvaTOTNTA AMNOTIKNONG KAl TWV avenBUUNTWV CUVENEI®V,
nou eival anotéAeopa acrtoxiag Twv und availuon anogdacewv. H avanTtu€n kar eniluon
MOVTEAWV MPOCOMOIWONG TWV (QUOIK®OV (QAlVOUEVWY nou AauBdavel xwpd, odnyei oTov
unoAoyiopo Twv niBavoThTwyv actoxiag, dedopévou OTI N agioAdynon Twv €NINTWOLWV anod
Tnv nmbavn aotoxia Twv £pywv/npoypduudtwv AapBavel xwpa oTto oTdadlo TNG TEXVIKNG
availuong, n onoia evowpaTtwveral otnv oAn diadikacia ARWNG anopAcEwV. ZnNUAVTIKO
OUYKPITIKO NAEOVEKTNMA TnNGg €v  Adyw HeBOdoU, €EvavTl KupiwG TNG KAAGIKNAG
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KOOTOUG/0pENOUG, €ival 0TI OideTal n duvaToOTNTA ANOTIUNONG CUVENEI®V KAl ENINTWOEWY MOU
dev pera@palovtal elkoAa ot XprAuda. H npoavagepBeioa kataAAnAdTNTa TnG €€sTtalopevng
HEBOOOU eival euxepwC dIAMICTWAIKN OTNV NEPINTWON TWV ONTIKWV NOPwV, KABOTI €KTOG TWV
aA\wV, YE TNV &v AOYW WEBODO, BideTal n duvaTtoTnTa €KTIUNONG MOIKIAWV NapayovTwyv Kai
METABANTOV aNOTIUNT®WV KAl Mn anoTIiunNT®V o€ XprApd. To Yeyovog auTtd EnITPENEl TN
ouveEETaon TwV ENINTWOEWV TOOO O MOIOTIKOUC NOPOUG, ONWG €ival ol OnTIKoi, 000 Kal o€
nogoTIkoUuG. BeBaiwg kal ndAl pnopei va spgavicBolv avaAoya PE Ta ava@epOPeva OTIG AAAEG
MEBODOUC Kal TEXVIKEG NPoBARUaATA. Z€ KABe OpwC nepinTwaon, n €Estalopevn PEBOdOC cival
npPoopopoOTEPN and TIG AOIMEG.

Tehog enionuaiveral OTI 1I81aiTepa Ndpwv, ONWG €ival ol yia TNV NEPINTWON TWV ONTIKOV
nopwv, 6a npénel KAaTa kavova , va eniXEIpEiTal N epapuoyrn evog auvduacuol KaTaAAnAwv
MEBOOWV Kal TEXVIKWV, yla Tnv eniteugn o6co To duvaTtdv nio npdo@opou EKTIMNTIKOU
anoteAéopaTog ( Lee and Wood, 1977).

4. OIKOVOHIKN NPOCEyyIon

H olkovouikr napdpeTpog nailel 181aiTepo poAo otnv €€eTalduevn ekTinon. ©&éuara nou
oxeTifovTal e auTn eival, HeTa&u dAAwv, n duvaTdTNTA «ECWTEPIKOMOINONG» TOU EEWTEPIKOU
KOOTOUG, n duvaToTNTa XPRong Twv NAEov NpOoQOpwY, KATd NEPINTWON, OIKOVOUIKWV HECWY,
0 NPOCdIoPICHOG TNG KOIVWVIKNAG EUNHEPIAG NoU NpokaAeital and To oxXedlaogpo kal uAomnoinon
TWV OUYKEKPILEVWV €pywV/ dpacTnpIioTATWV /oXediwv Kal NpoypaupdTwy, o Npoodiopiouodg
NG id1ag eunpepiag Nou nNpogpxeTal and Tn d1ATAPNON Kai NpooTacia Twv ONTIK®V NOpwv, 0
EVTONIOHOG Kal N a&loAdynon TWV «OIKOVOMI®MV KAINAKAG» KAl TWV «EEWTEPIKWV OIKOVOUIWV>»
(MOAuvon, punavon kal unoPaduion Tou NepIBAAAOVTOG), KabBwg kal n aduvayia nNARpoug
AOYIOTIKNG aneIKOVIONG WPEAEIOV KAl KOOTOUG, 1I31AiTEPA OTOUG MOIOTIKOUG NApAyovTeG, ONwG
eival ol onTikoi nopol (Coase , 1960, Luken, 1990).

I31aiTepn avagopd, Ba npénel va yivel oTo €id0G TwV NPoBANNATWY Nou dnuioupyouvTal
AOYw Tng aduvapiag TNG OIKOVOMIKNAG €ENICTAMNG Vva GCUMNEPIAGBEl OTOUG d1apopoug
«EBvIkoUG» kal dAAoug AoyapiaopoUc Tnv nePIBAAAOVTIKR OUVIOTOOA, 1I3iWG OTNV NEPINTWON
TWV MOIOTIKWV  HETABANTWV, HE anoTéAeopd, HeTa&l dAAAwv, oUTe  KATAAANAn
«E0WTEPIKONOINON» Tou €EWTEPIKOU KOOTOUG va MNopei va enmiTeuxBei, oUTE eniong enmidoyn
TWV NAEOV NPOCPOPWV EVAAAAKTIKOV AUCEWV.

H avTigeTwnion Twv eEeTalopévwy npoBANUAT®WY nou dnuioupyouvTal, 6a npénel va yivel,
Me Baon TIG €€n¢ KaTeuBUVOEIG:

a) Tnv katelBuvaon TNG NAAPOUG Kal NAEov NpOCPOPNG EKPETAAAEUONG TWV UNAPXOVTWV
MEBODWV KAl TEXVIKWV EKTIUNONG,

B) Tnv katelBuvon TnNG OUVEEETAONG TWV PBACIK®V TOUAAXIOTOV KOIVWVIKOOIKOVOUIKWV
NAapaueTPWV HE TIG AOINEG TEXVIKOU, VOMIKOU, opyavwTikoU K.A.M. XApakThpa oTa nAdioia
eknovnong MME,

Y) TNV KaTteuBuvaon TNG ANWNG evidiowv PHETPWY ano Tnv NoAITeia, 6Tav n CUMNEPIPOPA TNG
IBIWTIKAG nNpwToBouAiag odnyei oTn dnuioupyia EKTETANEVWV APVNTIKOV EEWTEPIKWOV
OIKOVOMI®V, METAEU Twv onoiwv, npoéxouoa B£on €xel n unoBaduion Tou nePIBAAAOVTOG
YEVIKOTEPA KAl TWV ONTIKOV NOPpwV €10IKOTEPT.

5. NopoOeTiko nAaiocio

H €kdoon Twv odnyiwv 97/11EE yia TNV &KTINNON TWV ENINTOOEWY OPICHEVWV OXEDIWV
dnuooiwv kal IBIWTIKOV €pywv oTo nepIBaAAov (Tpononoinon Tng odnyiag 85/337/EOK) kal
96/61/EE yia Tnv oAokKANpwpévn NpoAnwn Kkai €AeyXo TnG punavong, enéBaAlav, PeTa&u
aAwv, Tnv avaykn Tpononoinong Twv apbpwv 3,4,5 Tou N.1650/86 yia To nepiBaiiov, 6nwg
e€ei1dikeuTnkav We TIg KYA 69269/5387/90 kai 75308/5512/90. H Tpononoinon €\aBe xwpa
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ME Tnv €kdoon Tou N.3010/2002(®PEK 91A /25-4-2002) «Evapuovion Tou N. 1650/1986 e
TIC odnyiec 97/11 EE kai 96/61 EE, diadikagia oploBETNONG Kal pubuicsig BspdTwy yia Ta
udaTopePaTa Kal AAAeg diaTa&eig». € OUVEXEIA Tou NapovTog VOouou €kdoBnke, n KYA HIM
15393/2332/2002 (®EK 1022B/ 5-8-2002 «Katata&n Onuociwv Kal IBIOTIKOV £pYywV Kdl
dpacTNPIOTATWY OE KATNYOPIEG KAl UNOKATNyopieg, cUPPwva Pe To dpbpo 3 Tou N.1650/1986
ONW¢ avTikaTaoTadnke pe To apbpo 1 Tou N. 3010/2002 “Evappovion Tou N 1650/86 pe Tig
odnyieg 97/11EE kai 96/61EE k.a(A91)”», orta nAaiola Tng onoiag Ta €pya kai ol
dpacTnpIOTNTEG TNG A Kal B katnyopiag unodiaipolUvTal oTIG unokatnyopisg 1 kai 2 (yia Tn A)
kal 3 kai 4 (yia Tn B).

AKOMN KaT' emiTayn Tou vOpou €kd0BNKav WEXPIC OTIYMNG Téooepelg KYA, nou agopouv
TNV KaTtataén £pywv Kal dpacTnploTATWY O KaTnyopiec, Tn diadikacia npoKaTapKTIKAG
nepIBAANOVTIKAG ekTipnong kai agloAdynong (MMEA) kai €ykpiong nePIBAAAOVTIKOV OpwVv
(ENO), Tn dnuoacionoinan kal Tnv npoRAewn unoypa®ng Twv npagewv ENO Twv €pywv Kai
dpacTnPIOTATWY KAaTnyopiag A, unokartnyopiag 2, ano 1o Meviko Mpaupatéa Mepipépeiag

'Ocov a@opda To BEua Twv NpoypaupdTwy ot €ninedo KolvoTikoU Sikaiou €xel ekdoBei n
odnyia yia Tn oTpaTnyikn €KTiUNon Twv nepIBallovTikwv eninTwoswv (odnyia 2001/42/EK
Tou EupwnaikoU KoivouBouAiou kal Tou SupBouliou Tng 27ng Iouviou 2001, OXETIKA PE TNV
EKTIUNON TWV NEPIBAANAOVTIK®OV EMNNTOOEWV OPICHEVWV OXEJiWV Kal NpoypauudTwy, n onoia
EVOWUATWONKE OTNV E0WTEPIKA €vvoun TAEn Tng Xwpag pag pe KYA nou dnpodoieUTnKE To
SenTépBpio Tou 2006.

EKTOGC TNG avwTEpw vopoBeaiag nou agopd Tnv ENE, 1oxUel kaTd nepinTwon kai €181KOTEPN
vopoBeoia nou apopd KaTa €va PeydAo MooooTo, ONTIKOUG Nopoug (n.X. VOPoBEeTieg yia TNV
0pl0BETNON UdATOPEUATWY, Yia €BvIKoUG OpupoUc, aiobnTikd dacn, dlaTnpnTéa Pvnueia Tng
@UoNG, aKTEG, €BVIKA nApka, MNPOCTATEUOHEVOUG (UOIKOUG OXNMATIOPOUG, UypoTonoug,
evlairipata daypiag Jwng, neploxeg  O1atnpnonG  BIOAOYIKNAG  MOIKIAOPOP®IAG  K.A.M).
AEloAoywvTag To avwTépw BeopikO nAaioclo, dianioTwveral 0TI dev NpowBei TNV anapaitnTn
oUvVOEOn TOU BE0POU TNG EKTIUNONG TWV NEPIBAAAOVTIK®OV ENINTWOEWY, WG BATIKOU gpyaleiou
dlaxeipiong Kal NpoaTaciag Twv onTIK®V Nopwv

6. 01 B£0<I1G TNG VOHOoAoyiag

H vopoAoyia €xel kat’ enavaAnyn acxoAnBei pe {nTnuaTta Ta onoia cuvdéovTal PE TO
e€eTalduevo BEpa MeTa&U Twv BEcEwV Nou €xel dIATUNWOEI KAl avapEpovTtal atnv EMNE yevika,
nepiAappavovTal kai ol €€ng: (Ano@aceig kal npakTika Ene€epyaaiag STE, 18iwg and 1990 €wg
onHepa)

d) n NpooTacia Tou QUOIKOU Kal NOAITIOTIKOU NepIBAAAOVTOC anoppEsl an’ eubegiag ano To
apbpo 24 Tou ZuVTAYHATOG, TO onoio &xel duean 10XV,

B) n ekTipnon 6a npénel va E&ekiva and To KATAAANAO, KaTd nepinTwon €ninedo
oxedlaopou,

Y) n idia ekTipnon npénel va gival o@aipikn, NARPNG, oAoKANPpwUEVN Kal oTa NAdicla auTtng
va €&eTalovTal ol eVaAAAKTIKEG AUCEIG Kal TNG UNJEVIKNAG CUUNEPIAAUBAVOUEVNG,

3) and TIG evaAAakTIKEG, Ba npénel va emIAEyETAl QUTA NOU MPOEEVEl TIC NMIOTEPEG
EMNINTWOEIG 0TO NEPIBAANOV Kal gival TEXVIKG Npoopopn,

€) n EME 6a npénel va eival npooavatoAlopévn Npog TNV apxn Tng BI®oIUnNg avanTtuéng,
nou anoppéel T60o and To ZUvTayua, 600 kal ano To Eupwnaikd KoivoTiko Aikalo, aAAd kai
and Algbveig SUVONKEG,

OT) N npooTacia Tou nepiBAAlovTog, anoTeAei Tov onoudaldTepo napayovrta, and autolg
nou ouvBETOUV TO dNUOCIO GUUPEPOV.
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EEGAAOU, €10Ikd yia BEuaTa onTIKwV NOopwv JdlATuNWvVovTal Kal ol akoAouBeg BEoeig
(Mavoupng., 1997):

a) O aKTEG, KaTa Tn CUVTAYHATIKA €NITAyR Tou apBpou 24 Tou SUVTAyHAToC, UMOKEIVTal
oe €101kO MPOOTATEUTIKO VOMIKO KABeoTwg, apoU anoTeAoUv eudiobnTa olkoouoTnuaTa. H
€vvola TNG akTAG OTIC NEPICOOTEPEG TWV ANOPACEWV, VOEITAl ME TV €vvola TN napdkTiag
govng

B) O1 akTég, UNO TNV AVWTEPW £vvold, anoTeAoUv Kal nMoAUTIHOUG onTikoUC nOpoug, WE
dlapkr) aAAnAenidpaon Tng xepoaiag kar TnGg 8aidcoiag {wvng Toug. Me Tnv npoavagepbeioa
B¢on, npoadideTal OTIC akTEC aiobnTikA afia, ouvTayuaTIKa KAaToXUPpWHEVN Kal yia To Adyo
auTd Ba npéenel va diauAdaoeTal n goppoAoyia

y) Ta onoladnnote QuUONG £€pya nou npayuaronoloUvTal oTiG NapdkTieg Lwveg (AIMeVIKA,
Biopnxavikd, oikodoudika K.A.M), MpENEl va evriacgoovTal oTn Aoyikn Tng "fniag diaxeipiong".
KaTd Tn diapopewaon auTtng Tng B€ong Tng vopoAloyiag, 131aITépwg AauBdavovTal unown, ae'
€VOC MEV TO YeEYOvOG OTI To €pyo ennpedlel Tn xepoaia kal Baidacaoia {wvn Wiag napdkTiag
neploxng, Twv onoiwv n navida kal n xAwpida eupiokovTal oe oTevr) aAANAeEapTnon, eve
onwg ndn npoavagepbnke, anoteholUv "euaiobnTa" olkoouoTAuaTa, a®' eTépou Og OTI n
enidpaon Tou €pyou oOTn BaAdooia udpoduvapikn €xeEl ENINTWOEIC KAl OTA NAPAkeipdeva
0IKoouaTAKaTa. Me Baon To wg dvw oKenTIkO, KaBopIoe €1d1kdTEPA OTI Ta €pya oTnV NapdkTid
{wvn npenel, NETAEU AAAwv,

1) va eival Biwoipa, dnAadn "ouppaTd" Pe Ta XApakTNPIoTIKA TV {WVOV auT®v, Onwg
npodiaypdpnkav,

1) va PNV npokaAoUv eKTETAMEVN Kal goBapr aAAoiwaon TnG HoppoAoyiag TWV avwTEPWYV
twvav,

1) va pgnv npooBaiouv Tnv aigbnTikr Tou Tomiou,

d) Ta B€uaTa Twv napakTiov {wvov eival Peilovog onpaciag kal o€ kapia nepintwon dev
Mnopei va BewpnBolv wg B£uata TeXVIKOU | AenTOHEpEIakoU XAPAKTNPA Kal YevIKA Ogv
€VTAOOOVTAl OTIC MEPINTWOEIG, NOU CUMPWVA ME To ApBpo 43 Tou ZuvVTAYHATOG, €ival
duvaTtov, navra BeRaiwg katoniv €EouaiodoTnong vouou, va ekdoBoUv KavovioTIKEG NPAgeig,
ano aAAa, nAnv Tou Mpogdpou Tng Anpokpariag opyava Tng d10iknong Kal Tng auTodioiknong
(Ynoupyo, Nopdpxn k.A.nm). Zuvenwg, e€av undpxel OxeTIKN €EoucioddTnon VOMoU, n
€kOIOOUEVN KAVOVIOTIKA Npdgn, nou agopd Bfuata napakTiov wvwv, NpEnel va €xel TN
Hoppn npoedpikoU d1aTayuaTog

€) H opioB£TNON UdATOPENATOG ANOCKONEI APEVOC MEV OTNV €EACPAAITN TNG ANPOCTKONTNG
anoppong TWV €NIPAVEIaK®V USATWY apeTEpou de aTnV NePIBAANOVTIKN NpooTacia Tou.

0) Ta udaTtopépara anoTeAoUv "euaiobnTa oIKOoUOTAHATA", NPOCTATEUONEVA EUBEWG ano
TO GpBpo 24 TOu ZUVTAYHATOG

oT) H ekTéAeon Twv anoAUTWG avaykaiwv TEXVIKOV £PYWV Yia TNV JIEUBETNON TNG KOITNG
Kal TwV Npavav Twv udaTopepdtwy, eniTpéneral ovo yia Tn diacpaAion Tng eAelBepNG pong
TWV UdATWY, EV® N &V AOYW NapEPBaon npénel o KABe NepinTwaon va €ival Nniou xapakTipa

0) H opioB&Tnon Ba npénel va BeopoBeTeiTal , Ye Npoedpikod diaTayua.
7. H otaon 1tng dnuoociag dioiknong
Ano Tnv npoavagepBeioa avaiuon, kabioTatal pavepd ot n dnuodaia dioiknon Ba npénel
va npooapuocel avaAoyws TNV €V YEVel OTACn Kal dpdcn TnG, TOOO HE TIC TEXVIKEG Kdal

OIKOVOMIKEG anaITAosIC HiIag npocpopng diadikaciag EME oTnv nepinTwon TwV ONTIKWV
noépwv, 000 Kal Pe TIG BE0EIG TNG vopoAloyiag. EidikoTepa, n oupBaTr npog TIG BECEIG TNG
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vopoAoyiag d1oIknTIKR dpdaon, emIBAAAETAI, EKTOG TWV AAAWV Kal yia To Aoyo OTI n dioiknon
£XEl ano To ZUvTayua TV UMNOXPEWON Va CUUHOPQP®VETAl KE TIC anoPdacslc TwV dIKkaoTnpiwv
(apBpo 95 nap. 5 ZuvTaypaTog). AuOTUX®WG OMWG N KATAOTAON MOU €nikpaTei dev €ival n
npoava@epBeioa, yeyovog nou oPEiAETAl TOGO Ot EAAEIYN OXETIKOV YVWOEWV KAl EUMEIPIOV
oTra Ofuata autd and Ta OTEAEXN TNG Aloiknong, 000 Kdl Ot YEVIKOTEPA OpYyavwTIKA
npoBAnuata. Emonuaiverar 1diaitepa o1 Ta e€€etaldopeva InTrAMaTa  €ival kata Baon
«0pIfoVTioUu» XapakTnpa, evw n dioiknTikr doun, BacileTal oe «kaBETou» xapakTripa OpdAceiG.

EidikoTepa otnv EAAGGa To BEpa Tng Siaxeipiong Twv onTIKwV nNdépwv aAAd kal n ekTignon
TWV ENINTOOEWV and £pya, npoypdppaTa f oxedlacpoUg og auTolc, BPIOKETAI aKOUA O MOAU
npwigo oTadio 17000 PeBodoAoyikG 000 Kkal oTo nNedio €peuvag kal epapupoywv. H anouaia
EBvikoU XwpoTaikoU IxediaopoU Kal xapToypapikwyv unoBadpwv nou va sugavilouv UoTepa
ano a§loAdynon Tn onoudaldTnTa nNpooTtaciag Twv Toniwv TG Xwpag aAAd kal n anouaia Tng
OXETIKNG Nnaideiag oTn eKTiNoN Kai Slaxeipion TwV onTIK®V Noépwv odnyolv OTnNV KATAoTPoPn
noloTIkoUG MOPOUG HPE TEPAOTIA €OVIKN, OIKOVOMIKN Kal OIKOAOYIKN a&ia, Xwpig WEANOVTIKNA
duvaTdTNTa ANoKaTAoTaong Kal ENavagopag Toug 6Tav KataoTpagouv.

EniBAAAeTal, €kTOC TV AAA®vV, va a&onoinfoUv dueca ol OUYXPOVEG TEXVOAOYIKEG
duvaTdTNTEG Nou Kal o TOMNog pag d1abeTel onwg H/Y, =M, TnAenmiokonnon, AopU@OPIKEG
nAnpo@opieg, MeBodoAoyieg EkTiunong MoidtnTag Toniou(Scapeviewer) (Mougiakakou et al.,
2005) kAn npokelévou ol ONTIKOI NOPoI va NpooTaTeuBolv. AuTd Wnopei va eniTeuxBei apeoa
KAl va KIVNTOMOINOEl (POPEIG Kal PHEAETNTEG, av ol adelodoToUoeG apxeg oTiG MME anarrouv
oapn Kal gunepioTaTwpévn dlaTunwon Tng dlaxeipiong Kal TWV ENINTWOEWV TV EPYWY,
NPOYPAUMATWV Kal OXeSIAONWVY €Ni TWV ONTIKWV Nopwv TO6oo oTIc MME 600 kal oTig ZME
(ZTpatnyikég MepIBaANOVTIKEG MEAETEC).

@

Supnepaopara- MpoTdoeig

Ano Tnv npoavagepbeioa availuon Tou BEpaTtog, pnopei va diatunwbolv Ta akdAouba
OUMNEPAOUATA Kal NPoTACEIG:

a) H ENE, anotehei éva kat’ e€oxnv MECO npdo@opng uAlomnoinong Twv apxwv TNng
nPOANYNG Kai TnG npo@UAAENG. H ev Adyw ekTipynon npoUnoBETel, eKTOG TWV AAAWV, TNV
€KNOVNON KATAAANA®V yia TNV avwTépw uAonoinon MME, oTta nAdioia Twv onoiwv npénel va
ouveEETaoBOUV Kal va ouva&loAoynBoUv NoCoTIKOI UE MOIOTIKOUG NApAYOVTEG Kal HETABANTEG.
ZToug TeAeuTaioug nepIAapBavovTal kai ol onTIkoi Nopol. Ma TNV eKTIUNON TWV ENIMNTOOEWV
nou npokaAoUvTal OTOUG NOPOUC auToug, and €pya / dpacTnploTnTeg / oxedia Kal
npoypdauuata 6a npénel va avalntnbouyv, enivondolv Kdl epaphocToUV KAaTAAANAeg pEBodol
Kal TeXVIKEG ekTiunong. Ma To Adyo autd BOa npénel va AngOei pépigva and kabe
evdlaPepOPevo Qopéa (dnudaia dloiknaon, NAvenioThMIa, €pEUVNTIKA KEVTPpA K.A.M) yia Tnv
avanTugn Tng OXETIKNG £€PEUVAG.

B) H xprion pebodwv avaAuong suaiobnaiag gival ouyKpITIKA HE AAAEG N NA€oV KATAAANAN yia
TNV €KTIUNON TV npoavapepBeiowV NePIBAMOVTIKWV €NINTWOEWV. H npdgn Ouwg Exel
enavelAAnuéva dei€el 0TI NOAAEC PopEg, Ba npénel va avalnTeital kai va epappodleral katdAAnAog
ouvOUACHOG HEBODWV Kal TEXVIKWV Kal OXI AnoKAEIOTIKA Wia Jovo PEBODOG Kal TEXVIKN

y) Idiaitepa Ba npénel va An@Bei undwn Kal N OIKOVOUIKNA OUVIOT®OA TWV €MOPACEWY, HE
Baon Kupiwg TIC aVAYKEG <«ECOWTEPIKOMOINONG» TOU €EWTEPIKOU KOOTOUG, dnuioupyiag
OIKOVOMI®V KAIpaKag Kal anouyng dnuioupyiag apvnTiK®V £EWTEPIKMV OIKOVOMI®V, TNG
XPNONG OIKOVOUIK®V HEBODWV Yia TOV MEPIOPICHO TNG pUNAvong, avaykeg nou dsv @aiveral
APKETEG POPEC VA CUVEKTIMMVTAI, KUpiwg anod Tn dnuoaia dioiknon. H TeAeuTtaia, ogeilel va
AaBel kKaTaAANAa PETPA Kal KUPIWG va eVOWHATWOEN OTIG NpodiaypaPeg Twv MIME oXeTIKOUG
0pOUG, WOTE va AauBaverar unoywn n npoava@epBeioa ouvioTwoa

3) H vopoBeoia nou cuvdéetal apeoa f EPpeca pe To eEetalopevo BEpa, dev napouaialel
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TNV anairoUpevn nAnpoTNTa kal eueAi§ia kal Ba npenel va Tpononoinbei. H dianioTwon autn
1oxUgl TOOO Yia TNV KUpla vopoBeaia nou a@opd Tnv EME, 6000 Kal TNV GUUAANPWHATIKA Nou
KUPIWG avapePETAl G€ KATNYOPIEG ONTIKWV NOPWV.

€) H vopoAoyia, €xel o€ nApa NoAAEG NepINTWOEIG, S1IATUNWOEl HiIa Osipd 0pBwV BECEWVY.
AUCTUX®G OHWG, N dnuoalia dioiknon, YIa YiIa OEIpd YEVIKOTEPWV Kdl €I0IKOTEPWV AOYWV, dev
akoAouBei MOAAEG QOpEG TIG BECEIG auTEG, NAPOTI €XEl OXETIKN UMOXPEWON MOU AMoppeEel
€UBLwe and To SuvTtaypa. O1 B£€osIG TNG VopoAoyiag Opwe, npénel va AapBavovTtal cofapa
unown, 181aiTepa oTn PAcn TNG oUVTAENG TWV OXETIKWV Npodiaypadwv Twv MME.

oT) H diemiotnuovikdTNTa nou XapakTnpilel Toco Tn diadikacia EME, doo kal Tig MME,
emPBAilAel Tnv avdykn €knovnong kali €Aeyxou Twv TeAeutdiwv and katdAAnAn kartd
nepinTwaon, dIENIOTAMOVIKA opada.

0) TéAog Baaoikd ocupnépacpa nou NpokUNTel anod TNV OAn €€€Tacn Tou B£uaTog, ival OTi
emPBAAAeTal va unap&ouv oUVOETEG Kal OAOKANPWHEVEG NPOCEYYIOEIG TWV OXETIKWV WE AUTA
BepaTwy. AuToU TOoUu £€i00UG Ol MPOCEYYIOEIC, YIa va £XOUV OUCIACTIKO MPAKTIKO ANOTEAEDHA,
Ba npénel, ekTOG TWV AAAWV, va evowpaTwBouUv oTig diadikacieg EME kal 1diaitepa oTIg
avTioToIxeG Npodiaypa®eg ouvTagng Twv MME. ZTig ev Adyw npodiaypapeg, 6a npenel, JeTagu
aMwv, va nepiAapBavovrai :

e H npoBAewn e@appoyng KaTaAAGAwV HEBOdWV Kal TEXVIKWV EKTIUNONG TV
avTioToiXwV ENINTWOEWV. EkTipdtar o1l og kdABe nepinTwon, 6a npénel va
aiTioAoyeital og IkavonoinTike Badud, n eniAoyn Tng HeBddou ) To opBOTEPO Tou
ouvduacopou diapodpwyv HeBOdwV. lMveTal pavepd OTI n avanTu&n Tou eKNAIOEUTIKOU
Kal gpeuvnTikoU nediou aAAd VEWV MPOCEYYIOEWV €KTIUNONG EMNTWOEWV OTIG
NoIOTIKEG HETABANTEG TwV NOpwWV Ba npénel va enitaxuvboUv oTov TOMO HAG.

e H ocapng npoBAewn yia TNV UNOXPEWTIKI EKTIHNON TWV EMNINTWOEWY OTOUG ONTIKOUG
ndpoug, NEPAv TWV PUOIKMOV KAl TWV OXETIKWV KOIVWOVIKOOIKOVOUIKWV EMINTOOEWY,
o€ ouvdUAOHO WE TNV XPRon avaloywv Pe Tnv eEeTalopevn NepinTwon KaTaAARAwY
MEBODWV KAl TEXVIK®V EKTIUNONG.

e H evowpdaTtwon oTic npodiaypa@Eéc TwV BECEWV TNG VOPoAoyiag. ANOAUTA JEKTIKEG
evowpaTtwong, eival 181aiTepeg ol BEC0EIC TNG yia Tnv <«&ykaipn» €vap&n Tng
d1adIkaciag eKTiPNONG, TN oQAipIKOTATA TNG EKTIMNONG AUTNAG, TNV avaykaiotnTa
€€ETAONG TwV eVAAAAKTIKOV AUCEWV Kal TNG €mIAOYAG TNG NA€ov KATAAANANG KaTd
nePINTWON, TNV NPOCEKTIKN JIAXEIpION TWV ONTIKWV NOpwv, KaBOoovV auToi anTtovTai
€UQICONTWYV 0IKOCUOTNHATWY KABWG Kal TNV MPOCEKTIKA Kal Nnia avantuén épywv
Kal dpacTnPIOTATWV OTIG IdIEG NEPINTWOEIG,.
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OPIOOETHZH OEZEQN KATAAAHAQN I'IA X.Y.T.A., ZTHN NEPIOXH THZ
XEPZONHzZOY KAZZANAPAZ XAAKIAIKHZ, ME THN BOHOEIA TQN
FEQrPA®IKQN ZYZTHMATQN NAHPO®OPIQN/GIS. MIA OPOOAOTIKH-
MEPIBAAAONTIKH NMPOZEITIZH.

Oikovouidng A., Naaiakou M., MoupaTidng A., Aotapag ©.

Epyaotrpio Epapuoywv TnAeniokonnong kai Fewypa@ikwyv Suotnudtwv lMAnpopopiav,
Tougac duaikng kai lMepiBairovTikne Mewypagiag, Tunua ewAoyiac Ar©, (oikonomi@geo.auth.gr)

NepiAnywn

Ta Fewypagika ZuotnuaTta NAnpogopiwv (I.Z.M.) anoTeholv €va Xpnoipo gpyaleio oxl
MOVo vyia Tnv dnuioupyia dla@opwv BeUATIKOV XApTOV, dAAd Kupiwg yia Tnv ARyn
ano®Aacewv yia Tnv opBoloyikr diaxegipion Tou nepIBAAAOVTOG.

Ztnv napoloa epyacia Ta I.Z.M. xpnoigonomndnkav yia Tnv opIioBETNon KATAAANAwV
B¢oswv otnv neploxr Kaoodvdpag XaAkidikng, yia dnuioupyia Xwpwv YYEIOVOUIKAG Ta®ng
AnoppipdTwv/X.Y.T.A.

MNa Tov okond auTd, wnelonoinénkav Yewypa@ika-yewphoppoloyika dedopéva (KAIoeIg
npavwyv, udpoypa@iko dikTuo, udponepaToTnTd AIBOAOYIKWV OXNUATIOM®WV, prydara, odiko
SIKTUO, OIKIOTIKEG MEPIOXEG), YIA TNV KATAOKEUR enmnédwv nAnpogopiwv oc IM.2.M.. Eniong,
kaBopioTnkav {wVveg NEPIPETPIKNAG NpooTaciag fj «{wveg anokAeiopou» (buffer zones) yUupw
ano oikiopoUg, priydaTa, odiko kal udpoypa@iko diKTUO. T CUVEXEId, TA AVWTEPW enineda
NANPOPOPIWYV, CUOXETIOTNKAV HWETAEU Toug (Me Tnv Bondeia Tng alyeBpag Tou Bool/Boolean
Algebra), kata Tnv didpkela Tou 0Tadiou KATAOKEUNG Tou TeAIKOU BepaTikoU xapTn o onoiog
opIoBeTel NePIoYXEG KATAAANAEG yia dnuioupyia X.Y.T.A.

FINDING PROPER PLACES FOR SANITARY LANDFILL SITES AT THE
KASSANDRA PENINSULA OF HALKIDIKI WITH THE AID OF GIS. A
RATIONAL-ENVIRONMENTAL APPROACH.

Oikonomidis D., Nasiakou P., Mouratidis A., Astaras T.

Laboratory of Remote Sensing and GIS Applications, Department of Physical and Environmental
Geography, School of Geology, Aristotle University of Thessaloniki.

Abstract

Geographical Information Systems (GIS) are a very useful tool, not only for creating
thematic maps but mainly for decision making and rational management of the
environment.

In the present study, GIS were used in order to find proper areas for the placement of
sanitary landfill sites, in the Kassandra Peninsula of Halkidiki.

For the above purpose, various geographical and geo-morphological data were digitized
(slopes, drainage network, hydro-permeability of lithological units, faults, roads, urban
areas), for the creation of GIS layers. Furthermore, buffer zones were created around urban
areas, faults, drainage network and roads. All the above GIS layers were associated with the
help of Boolean Algebra in order to construct the final map which delineates areas proper for
the placement of sanitary landfill sites.
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AEEEIG KAEIB1G: XYTA, M'ewypa@ika ZuoTthparta NAnpogopiov, Kacoavdpa.
Key words: sanitary landfill sites, GIS, Kassandra.

1. Elcaywyn-okKonog TnG epyaciag

H Wnoiakn XapToypagia «kar Ta =M
anoTeAoUV OXETIKA VEEC EMIOTAPEG Ol OMOIEG
NPoéKUWaAVv  TIG TeAeuTaieg  OekaeTieg  Kal
xpnoigonoioUvTtal OAO  Kdl  MEPICOOTEPO  TOV
TEAEUTAIO KaIpO and TOUG VEWEMIOTAHOVEG OFE
ouvduacopd NavTa Ye TNV NapaTtnpnon nou yiverai
otnv Unaipo pe okond Tnv opBoAoyIkOTEPN
dlaxeipion Tou NepIBAAAOVTOG.

[T, ——— B
v .

XAPTHE IEOYWON KAMIOYAON
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N DOYATATA
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ACMON MEAETHT
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O okonog TnGg napoloag epyacsiag eivar n
elpeon KATAAANAWV X®PwV YYEIOVOUIKAG Taeng
Anoppipgpdtov  (XYTA)  otnv  ngpioxn  TNG
xepoovroou Kaoodvdpag XaAkISIKNG WeE TN XpRon
TV Fewypa@ikwv ZuoTnudtwyv [MAnpopopinyv
(rzm). H anégacn yia Tnv oploBETNON &vog
XWpou XYTA Oev e€ivar pia anAfi unoBeon ,
TouvavTiov npénel va AngBouv undyiv noikiAol
8 napayovTeG, YEWYPAPIKOI, YEwAoyikoi aAAd kai

T ST ——

— — Vet

Ynoh‘NH’dA 0 370 TI0O N.220509

loolgng capmves noctamoon X )

A Zxnua 1. Mepioxn LEAETNC Kkal I0OUWEIG ‘

noAITIkoi. Me Tnv epyacia auTh enixeipeital va
doBei éva epyalsio ANWnG anopAacswv 00OV
agopd To kabapd enioTnUoVIKO WEPOG. To TEAIKO
anoTéAeopa auTtng TNG gpyaciag nTav  n
dnuioupyia evog XapTn KaTaAAnAOTNTAG
0pI10B£TNONG XWpou XYTA.

KaunuAegc.

2. NMepiBaAAov TNG NePIOXNG HEAETNG

H nepioxn MEAETNG €ival n xepoovnoog Kaoodvdpag Tou vopoU XaAkidikng (oxnua 1). H
di1ebiBuvon Tng sival BA-NA, kaAUnTel enipaveia 353,087 km?2.

SUp@wva pe Tov MnahagouTn (1977), n neploxn MEAETNG KATATACOOETAI 0TOV Meooyelakd
TUNO KAigaTog, Csa (Ta&ivounon Koeppen 1936), dnAadn xapakTnpileTal and Bepud kai &Enpa
KaAokaipia, kKabwg kal anod AMIoUG Kal uypoUg XEINWVEG.

Ta uwopeTpa TNG NePIOXNG MEAETNG KupaivovTal and Op.-340u., enopévwg, BAcel Tng
Tagivounong katd Dikau (1989), n nepioxn HEAETNG MMOPEI va XAPAKTNPIOTEI WG NedIVA-
AoPWdNC.

TéAog, OcoOv a@opd Tnv YewAoyia, anavTwvTal OUYXPOVEC MNPOOXWOEIG, MAPYEG,

aoBeaTOAIB01, KpokaAonayn, YauuiTeg, oXIoTOAIBoI kal o@IoAiBol. ( IFTME, 1969, oxnua 6 kal
nivakag 1).

3. Aedopéva kal HEBODOG Epeuvag

3.1 Asdopéva

2Tnv gpyacia xpnoiponoinénkav ol akoAoubol XApTeG:

A) Tonoypa®ikoi xdpTeg TnG Tlewypa@ikng Ynnpeoiag Ztpatol (IYZ). ®UAAa:

134 WYneoiakn BiBAI0BAkN ©edppacTog - Tunua Mewloyiag. A.M.0.



£ \\H\““x.xxxxxxxkxkk\\\\M\WW\\\\\\\\\\\\\\\w

8° MaveAARvio Femypa@ikd ZuveEdpio r.Z.n. TnAsniokonnon Xaproypagia

«KaAavdpa», «NiknTag», «MaAioUpiov» kal «Kacoavdpa», kAipakag 1/50.000.
B) MewAoyikog xaptng IFTME, ®UANo: «Xepoovnoog Kaoodvdpag», kAipakag 1:50.000.
Ano Toug TonoypagIkoug XApTeG Wnglonoinénkav:

- O1 1000yeiG kKaunUAeg pe 10odiacTacn 204.
- To udpoypapikd dikTuo.

- O1 ndAeIg kal Ta Xwpid.

- H akToypapun.

- To 0d1kd diKTUO TNG NEPIOXNG.

AnoO To YEWAOYIKO XApTn wn@ionoindnkav:
- O1 YewAoyIKoi oXnUaTiooi.

- Ta pRypara.

3.2. M£B0odoc¢ £peuvag

H napouoa epyacia npayuatonolndnke ot npoownikd unoloyioTry Computer Intel®
Pentium® 4 CPU 2.80GHz 512MB of RAM pe Tn xprnon Tou npoypduppartog ArcGIS 9,
OUMNEPIAAUBAVOUEVWY KAl TWV TPIWV Epappoywv Tou, ArcMap, ArcCatalog & ArcToolbox.

ApxXIKa, yneionoindnkav ol I000YeiG KAUNUAEG TNG UNO WEAETNV NEPIOXNG, HE I00d1doTaon
20m ol onoieg nepiAapBavouv uwopeTpa: Om (aktoypapun) - 340m (uwnAoTepn Kopu®n)
Kal ol onoieg napouacialovral oto oxnua 1.

AkoAoUBwc, wneionoindnke To udpoypaikd dikTUO TNG NepIoXnG (dlapkng Kai Neplodikn
pon TwV PEPATWV) TO onoio napouaidleTal oTo oxnua 2.

ZTNV ouvéxeld, yneionoindnkav To kUpio 0dikd dikTuo (apa&iroi odoi aocPaiTdéoTpwWTOI N
OKUPOOTPpWTOI 1 Kal 2 peupdTwV) Kal Ta Xwpld TnG Xepoovroou Kagadavdpag (oxnuarta 3 kai
4 avrTioToixa).

ZTOV XApTn Tou OXAUATOG 5 napouaiadovTal ol yewAoyikoi/AIBoAoyikoi axnpaTiopoi kai Ta
PAYHATA TNG NEPIOXAG HEAETNG.

‘'OANa Ta enineda NANPO@OPIKLY KABWG KAl O TONOYPAPIKOi KAl YEWAOYIKOI XAPTEG, €ival
auoTnpda NPocavaToAIouéva O €va KoIVO YEWYPAPIKO oUoTNHd, WoTe va kabioTatal duvaTdg
0 ouvdUaouOC OpIoKEVWY anod auTd, cUPPWVa HE TIC ENIBUMIEC TOU XPNOTN. TNV NEPINTWON
dag, 6Aa Ta napanavw yewavaeepdnkav oto npoPoAiikd cuotnua UTM (WGS84/34N).

MNa 7Tnv emAoyn ©6éong XYTA uneigépyxovTtal MOAAG  KpITAPIA, ONWG YEWAOYIKA,
UDPOYEWAOYIKA, YEWTEXVIKA, XWPOTAEIKA, MEPIBAAAOVTIKA, KAIMATIKA, OIKOVOMIKA K.d., Mou
ava@épovTal og BIBAia nepiBaAlovTIKnG udpoyswAoyiag.

Ta kpIThApIa Nou Xpnoihonoinénkav oTnVv OUYKEKPIMEVN €pyacia yia Tnv enmioyn
KaTaAAnAng Béong vyia XYTA (buffer zones) eivai Ta akolouBa (KaAAépyng 2000, and
BoudoUpn 2005):

e - H neploxn va €xel kAion PiIkpoTePN ano 15% (oxnua 6).

e - O1 MBoAOYIKEG EVOTNTEG TNG MEPIOXNG Tou XYTA va €xouv WIKpR udponepartoTnTa,
k<10-7 (ouvTeAeoTnAG NepatoTnTag k o cm/s). ZTnv napolca epyacia €XOUME
Ta&Ivounoel Toug oxnuaTiopoUg (ZoUAlog 1996) ot Tpeig katnyopieg: 1) 10-9<k<10-
7 cm/s =pikpr udponepaTtdTnTa, 2) 10-6<k10-4 cm/s =pEon udponepaTtoTnTa, 3)
10-3<k<100 cm/s =peydAn udponepatoTnta (oxAuaTa 7 kai 8).

WYnoeiakn BiBAI0BAKN Oed@pacTog - TuAua MewAoyiag. A.lNM.O. 135



&\\\\\\\\\\\\N\\\W\\\\\\\mmmmmm e

r.Z.Mn. TnAeniokénnon Xaproypagia 8° NaveAAnvio Fewypa@iko ZuvEdpio
l N g ~ ‘l
i ...{.. 5 } “5\ ..Jr. I
I & 4 i , .}\"'i {
{ i & N
; i T 1
i | 1 ey |
_—
3.‘ ! ! 2R ™= |
! { ! ~ <L S J i
; o
il 3 | i l
! ! |
YNOMNHMA W YNOMNHMA -
s 0 3M0 T 1138 1hoee I 0 ITW e nite wan
sxnua 2. Y5pOYpG§DIK'é OIKTUO TNG NEPIOXNG Sxnpa 3. Kupio 081ké dikTuo TNG
HEAETNG. Xepoovrjoou Kaoodvdpag.
| XAPTHE OIIETIKON NEPIOXON ’ i FEQAONIKOZ XAPTHE x l
Hlagss + wdes
w t - =
, o' | |
i .. |
M AT
I _a-;:n ow:u.w-\";,; X 'i
| B |
i R e, ; H
I o™ "o, ! ;
Lot Wi i ¥
! .-\w,wagﬂ.uw. . R _%. .!
H e o R o AP |
| D
® 10 TMO 1t e % WOTRRm———".
] newcse: 7 raciivia
Sxnua 4. Xwpid kar KwonoAeig Tng Sxnpa 5. Andonoinuévog yewAoyikog xaprng

Xepoovrioou Kaooavdpac NG Xepoovrjoou Kaooavdpac (ano IFME,
QPUAAO «Xepoovnooc Kaooavdpag», 1969).
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Zxnua 8. Xaptng un eMTPENOUEVWY BETEWV
yia dnuioupyia XYTA, AOyw NETPWUATWV LIE
UEOAIEG Kal PEYAAEG TILUEG UOPONEPATOTNTAG.

Zxnua 9. Xaprng un eMTPENOUEVWY BECEWV
yia dnuioupyia XYTA, AOyw eyyUTnTag oe
priyuara
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Eniong, dnuioupynBnkav fwveg anokAeiopou/buffer zones (KoutoOmnouhog kal
Avdpouiakakng 2003), yUpw and Ta pnyuara, To udpoypa@iko dikTuo, To 0dIkd JIiKTUO Kal
TIG KATOIKNMEVEG MEPIOXEG, WG EENG:

- H nepioxn Tou XYTA va BpiokeTal oe anootaon 200 m and TEKTOVIKEG YPAUMEG/pnyHaTa
(ANIBavng k.a., 1994), oxnua 9.

- H neploxn Tou XYTA va Bpiokeral o anooraon 100m anod To udpoypa@iko SiKTUO TNG
nepioxng (oxnua 10).

- H nepioxn Tou XYTA va BpiokeTal oe anooracn 300m ano To 0dikd SiKTUO TNG NEPIOXNG
(oxnua 11).

- H nepioxn Tou XYTA va BpiokeTal e andotacn 2000m and TIG NOAEIG Kal TA XWPIA TNG
nepioxne (oxnua 12).

2Tn ouvéxela napatifevral ol XdpTeg nou dnuioupyndnkav pe Bacn kABe KPITHAPIO Nou
XpNoiponoinenke.

TéAog, kata Tnv didpkela dnuioupyiag Tou TeAIKoU BepaTikoU XApTn, npayuartonoinénke
OUOXETIOMOG avaueoa oTa Xwpika dedopéva (enineda nAnpo@opi®wv). O CUCXETIONOG auTog
gival oXeTIKA anAoG Kal anaiTei Xeipiopoug Twv dedopévwy nou Baagifovral oTnv aAyeRpa Tou
Bool (®pavTlng 1991, AANIBaAvng k.a. 1994, XaAkiag 1995 kar Burrough and McDonell 2000).
Me Tnv Xpnon Twv KatdAAnAwv aAyopiBuwyv nou oxertiovtal pe TNV napandvw pebodoAoyia
(Bool), kaTaokeudoTnke O TEAIKOG XAPTNG, O Onoiog mapoucialel TOUG XWPOUG Ol oroiol
nAnpouv TI¢ npoava@epBeiceg NpolnobEaeig yia va anoTeAéoouv miBavoug XYTA.

A i} 1 A TO - l n . ASODmAHO-
! YAPOIPAGIKO AIKTYO A ! KYPIO OAKO AIKTYO 1
i 5 ; i ‘;‘ ;
I 1 I « i
! { ! {
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| i z
! ! | i
| 1 |
YMOMNHMA & 375 7350 M 35015000 YNOMNHMA by Ty ST
Sxnpa 10. Xaptng pn enNITpenopeEvwv Sxnpa 11. Xaptng pun eniTpenopevwv
Boewyv yia dnuioupyia XYTA, Adyw Beoewyv yiadnuioupyia XYTA, Adyw
EyyuTnNTag o€ KAAd0UG (KOITEG) TOU EyyuTNTAg 0TO KUPIOOJIKO JIKTUO.
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2T0 oxnua 13, napoucdialetal o XAPTNG EMITPEMNOMEVWV/MPOTEIVOUEVWV MNEPIOXWV YIa
dnuioupyia XYTA, pe Baon To cuvduaoud kal cuva&ioAoynon OAwWV TV Napanave Kpirnpinv.
H €kTaon Twv NpoTelvopevwy neplox®wv yia XYTA avépxetal oe 14,838 km2 ot oUvoAo
353,087 km2 nou kataAapBavel n xepodvnoog TnG Kacodavdpag.
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Sxnpa 12. Xaptng un enTpenopuEvwy Sxnua 13. XapTnG enITpenopevy /
Bcoewyv yia dnuioupyia XYTA, Aoyw MPOTEIVOUEVWV BETEWVY yIa dnuioupyia
£yyUTNTAG OE KATOIKNUEVEG MEPIOXEG. XYTA, oTtnv xepoovnoo Kaooavdpacg.

H ékTaon Twv npoteivopevwv neploxwv XYTA nou unoAoyileTal Ye Ta npoavagpepBevTa
KpIThpia, duvartal va auénBei (Pe em@uAA&elg), av ol {wVeG anokAelopoU Twv 100 Y. anod To
udpoypaikd dikTuo, unoAoyioBoUv yia pEpaTta 2ng Taéng kal avw (kaTtd Strahler, 1957). Ta
péuata 1ng TAaENG, Ta onoia otnv Unai®po eivar «un  d1akAadIfOPEVEG TAMEIVWOEIG
(ekBablvoeic) Tou avayAugou nou Odeixvouv papTupia npolndapxouoag pong UdaToc»
(Aotapag 1980), unopouv va xpnaoigonoinBouv yia va au&nbei o xwpog Twv XYTA, und Tnv
€€Nc npolinoBeon: va PeTapepBoUv OoTa pEPaTa 1ng TAENG, UAIKA enikAAuywng and Quaika
npavr Tng NepIoxnG kal va TonoBeTnBolv KaTda TETOIOV TPOMO WOTE va eMITeUxXBei ap’ evog n
eANATTWON TWV KAICEWV Kal aQ’eTépou n au&non TnNG NIPAveIaknG anooTpdyyiong Kal n
NapoxETEUON TWV EMIPavelakwy anoppowv (Boudolupng 2005).

4. ZuZATnon-Zupnspaocpara

O1 kaTaAANAOTEPEG B€0elg yia eykaTdoTaon XYTA evronifovTal oTnv NAciown®ia Toug oTo
BA Tunpa Tng xepoovnaoou Tng Kaooavdpag kal avépxovTal o €kTaon 14,838 km2 .

H eykatdotaon evog xwpou XYTA o€ pia and TIG NPOTEIVOUEVEG BECEIG Mpénel va
BwpakioTel Ye Ta aoc@aAéoTepa HETPA npooTaciag €Tol WOTE va eAatTtwlei, av oxI va
e€aleipBbei n mBavoTnTa puNAvong Tou UMOYEIoU USpoPOpoU opilovTa Kdal YEVIKOTEPA TNG
yUpw nepIoxng.

Eniong €va and nio BeTIKG anoTeAéopaTa nou Pnopei va npokUwel and Tn Asiroupyia evog
XYTA e€ival n peiwon £€wg kal n €EAAeiyn TWV AVEEEAEYKTWV XWHATEPWV MOU UMAPXOUV O€
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NEPIOYXEG TNG XEpoovnoou. H dnuioupyia opyavwpévov XYTA Ba €xel eniong eNNTWOEIG 0TNV
avanTuén Twv unodopwyv Kal Tn BeATIwon Tou NePIBAAAOVTOC.

AnNO TNV WEAETN €pyaciwv nou avagepovtal otnv Xpnon MM ornv EAAGda kar To
€eEWTEPIKO, MpoKUNTEl OTI N Xpnoldonoinon €vog MM pnopel va €xel OnPAavTIKEG OETIKEG
emdpdoeic otn Asitoupyia evog dnudoiou opyaviopou, onw¢ ol Opyaviopoi TomikAg
AuTtodioiknong (OTA), Nopapyieg, MNepipepeieg k.a., €neidn PBeEATIOVEI TNV 1KAVOTNTA
eneepyaaniag dedopevwy Kal €Eaywyng anoTEAECUATWY, UNO TNV Npolnodeon oTI 0 XPHOTNG
Ba kdavel oaer nNpoadlopIoPd TwV KPITNPIWV. ENITPENEI TOV YPriyOpo EAEYXOTWV EVAANAKTIKOV
I0E®V KAl MnpoTacswv, HWE Pdaon kanolo Oesiyya and Ta npaypatikG dedopeva. 'ETol
OIEUKOAUVETAl N ANWn anoQAcewVv OXETIKA HE TNV AMOTEAECUATIKOTNTA TWV EAEYXOHEVWV
106wV Kal npotacewv (Xatfonouhog k.d. 1990, Burrough 1991, KapTépng 1991, AAIBAvng
K.a. 1994, Burrough and McDonell 2000).

Sav yeviko ouunépacpa Pnopei va AexBei oTi n xpnon Twv IN.2.MN. og HENETEG KAl EPEUVEG
nou antovral nePIBAANOVTIK@WV BepdTwyv, npénel va npowOnBei. OI NPOTEIVOUEVEG NMEPIOXES
XYTA otnv xepoovnoo Tng Kaoodavdpag, oc PEANOVTIKN epyacia 8a ouoxeTioBolv kal He
UNAPXOVTEG XWPOUG avawuxng/KoAUuBnong. MapaAAnAa, dev npénel va unofabuileTal o
pOAOG TNG €peuvag nediou (ekTOG OTOXWV TNG Napolong gpyaaciag), o onoiog nailel KUPIo POAo
oTnv TeAIKN enegepyacia Twv anoTeAeopdTwyv. 'OAa Ta napandvw, €QOOOV YivVOuv HE
ENICTNHOVIKO Kal opBoAoyikd TpdMno, Ba HETpIGoOUV MIBAVWG TIG aAvTIOPACEIS TWV TOMIKWV
KOIVWVIWV OTNV eykataoraon XYTA.
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EKTIMHZH THZ TPQTOTHTAZ TQN AKTQN TOY ANATOAIKOY
APIrOAIKOY KOAMOY KAI TOY APIFOAIKOY MEAIOY ZE ZXEZH ME THN
ANAMENOMENH ANOAO THZ XTAOMHZ OAAAZzZAZ ME TH XPHZH I.z.I.

>ev A.%, Fakn-ManavaoTtaoiou K.2, KapuunaAng E.2, ZoUBa X.2
1 Xapokodneio Mavenorriuio, Tunua Mewypapiac
2 EBviko kai KanodioTpiako Mavemoriuio ABnvawy, Tunua MewAoyiac kar MewnepiBdAAovroc, Touéac
Fewypapiag-KAiuaroAoyiag

NepiAnyn

>Tnv napouaa spyaacia enixeipeiTal N MAOTIKA epappoyn TnG BaBuovounong TG NapdakTiag
Zwvng Tou ApyoAikoU nediou Kal THAKATOG TWV avATOAIKWV AKTWV Tou ApyoAlkoU KOAMOU WG
npog TNV TPWTOTNTA O HIa evOeEXOMEVN MEANOVTIKR avodo Tng Baldooiag oTadung We TNV
a&lonoinon Twv duvaToTATWV TNG TEXVOAOYiag Twv MEwypa@Iikwyv SuoTnHaTwy MANpoeopimv.
H peBodoAoyia BacioTnke oTov UMNoAoyiopo Tou Asiktn MapdkTiag TpwTtotTnTag (Coastal
Vulnerability Index) Tpononoinuévou waoTte va AauBavel unown kal Tov napdyovra Tng
YewAoyiag.

ANTICIPATED SEA-LEVEL RISE VULNERABILITY ASSESSMENT ALONG
PART OF THE EASTERN ARGOLIC GULF AND THE ARGIVE PLAIN WITH THE
USE OF G.I.S.

Seni A.', Gaki-Papanastasiou K.?, Karymbalis E.*, Zouva C.2

1 Harokopio University, Department of Geography
2 National and Kapodistrian University of Athens, Department of Geology and Geoenvironment,
Division of Geography and Climatology

Abstract

In this study, an application of the coastal zone classification according to the
vulnerability of an anticipated future sea-level rise is attempted. The study area is the
Argive plain and part of the coastal zone along the eastern Argolic gulf. The applied
methodology is based on the estimation of the Coastal Vulnerability Index utilizing
Geographic Information Systems technology. The Coastal Vulnerability Index equation is
modified in order to take into account the important factor of geology.

NEEEIC KA£1814: Apyohikdg kOAMoG, avodog BOaldcoiag oTabung, Asiktng MapdkTiag
TpwTOTNTAG.

Key words: Argolic gulf, sea-level rise, Coastal Vulnerability Index

1. Eicaywyn

1.1 H MeAAovTikn avodog Tng oTadung Tng Balacoag

'Eva and Ta ouyxpova naykoouiag KAigakag peyaila nepiBaAlovTikd npoBAnuara, nou
anoTeA&l Pia apvnTIKn CUVENEId Twv avBpwnivwv dpacTnploTATWY, €ival TO QAlVOUEVO TOU
Beppoknniou. O1 OuveEX®WG au&avopeveg eknmounég CO,, npokaAoUv Tnv aAlayn Twv
KAIMAaTOAOYIKWV ouvBnkwv Tou NAavATn, au€avovTag Tn Bepuokpacia Tou aépa o€ naykoouia
KAipaka pe anoTéAeopa Tn ypriyopn dvodo Tng oTadung Tng 8alacoag.
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Ta naykdopia KAIMATIKG Ogdopeéva, n XPRon Habnuatik®v HovTéAwv kabwg kal ol
NPOCPATEC MEAETEC KAl AVAQPOPEC MAYKOOMUIWV OpYyavioU®WV Kal QOopEwvV mnou acxoAouvTal
oUOTNUATIKA MHE TIG KAIHATIKEG aAAAYEG OTOV MAAvATn €KTIHOUV OTI n augnon Tng HEONG
Beppokpaaiac Tou agpa o naykoopia KAigaka PEXp! To €1og 2050, Ba @Bacesl Tov 1°C evw
MEXP!I TO €Tog 2100 avapéveral va ayyiel Toug 2°C gg oxeon We Tn onpepivr. KaT TEToio Oa
npokaAéoel TNV TNEN TV NAYWV OTOUG MOAOUG Kal TIG £vOONMEIPWTIKEG MNEPIOXEC Kal TNV
TauTOxpovn JIACTOAN TV WKeAVIWV Kal Baiacoiwv palwv, nou Ba odnynoel oTnv avodo Tng
BaAdooia oTdBung oc naykoopio eninedo. XpnoIPoOMoI®VTAG OTOIXEId TOU MApseABOVTOC,
OUYXPOVEG HETPNOEIG KABWG Kal OOopUPOPIKEG NAPATNPNOEIG, EMNICTHHOVEG d1aPOpwV
€10IKOTATWY, dlaTunwaoav diagopa oevapla MEANOVTIKAG avodou Tng Baldacoiag oTdlbung
oUupWva Pe Ta onoia ekTipaTal 6T Ba €ival katd 15cm uwnAoTEPN HEXP!I TO €T0G 2050 evw
Ba £xel au€nBei katd 50cm €wc¢ To 2100, unoAoyilovtag £rol OTI 0 pPUBPOC avodou TNG
BaAdooiag oTadung €wg 1o 2100 Ba pTdacel Ta 4,5mm/£Tog (IPCC, 2001).

Kata kaipoU¢ €xouv €@appoodei di1aPopes HeBOSOAOYIEG yIa TNV EKTINNON KUPIWG TWV
ENINTWOEWV OTIG NAPAKTIEG NEPIOXEG Ano Tn WEAAOVTIKR avodo Tng Baldacoiag oTdbung 1600
g TonIKN KAipgaka 600 kal os eninedo kpatwv (Titus et al., 1991; Gaki-Papanastasiou et al.,
1997; El-Raey, 1997; Li et al., 2000; Karaca, 2000; Titus and Richman, 2001; Idkn
ManavaoTtaciou k.da., 2005; Karymbalis and Chalkias, 2005; Karymbalis and Seni, 2005). Oi
NePIOOOTEPEG NPAKTIKEG Mou epappolovTal aToxeUouv OTNV avayvwpion Kal ekTignon Twv
OIKOAOYIK®WV — YEWHOPPOAOYIK®V KAl KOIVWVIKOOIKOVOUIK®V CUVEMEI®V Anod TNV avapeVOUEVN
avodo Tng Baldacoiag oTabung, TNV katavonon Tou TPOMOU HE TOV OMoio n avanTugn Twv
NApakTIWV MEPIOXWV KAl Ol KOIVWVIKOOIKOVOUIKOI NapdyovTeg enidpouv aTnv €nikivouvoTnTa,
TNV MNOCOTIKA Kal MOIOTIKI EKTIUNON TWV dpVNTIK®V AnOTEAECUATWY Kal TEAIKA Tn ouvTagn
NPOTACEWV KAl TN ANWN HETPWV NPOOTACIAG WOTE va NEPIOPICTOUV Ol APVNTIKEG ENINTWOEIG.

Ztnv EAAGda o1 eminTwoelg ano pia nibavy avodo Tng Baldacoiag otabung dev €xouv
dlepeuvnBei 1kavonoIinTiIKA Kal opyavwpeva oe €Bvikd eninedo. O €NINTWOEIG OTIG XAUNAEG
AKTEG TNG NNEIPWTIKAG XWPAG €xouv eEeTaoBei anod Toug Gaki-Papanastasiou et al. (1997) kai
€xouVv €EaxBei KANOIEC NPWTEG EKTIMNCEIC KAl anoTeAéopaTa. EninAgov €xouv npaypaTonoindei
MEAETEG Mou apopouV TIG ENINTWOEIG TG AvOd0oU OTOV NAPAKTIO XWPO TNG VNOIWTIKNAG EANGdag
(Georgas, 2000; MauAonoulog k.a., 2002).

ZTnv napoloa epyacia eniXEIpEiTal N €KTiUNOn TNG TPWTOTNTAG aANO MIa €VOEXOMEVN
MeANOVTIKR avodo Tng BaAacaoiag oTabung oTnv guaiodnTn nepioxr Tou ApyoAikoU nediou Kai
OTIG aVATOAIKEG AKTEG TOU ApPYOAIKOU KOAMOU He TNV €pappoyn Tou Aeiktn MNapdkTiag
TpwTOTNTAG, EAAPPWOG TPOMOMOINKEVOU MWOTE va cuvunoAoyileTar kal n napdueTpog Tng
vewAoyiag, aklonoimvrag Tnv TexvoAoyia Twv MewypaPIikwv SucTnEaTwy MAnpoQopiwv.

1.2 Meploxn PWEAETNG

H nepioxn HEAETNG BpiokeTal oTo voud ApyoAidag ekTeiveral and Toug MUAoug oTa duTIKA
Tou ApyoAikoU nediou €wg To akpwThplo KoOpakag oTIG avaToAIKEG akTEG Tou ApyoAikou
KOAMOU Kal €X&l OUVOAIKO MAKOG aKTOypauung 138.6 km. AOyw Twv EUVOIKWV
NePIBAANOVTIK®V OUVONKWV aneTeAecs noAo €AENG yia Tov avOpwrno HE GUVEXN KAToiknan
ano Tnv MaAaioAiBikn €noxn €wg oruepa We 1I81aiTEPN akpun KaTta Tnv Muknvaikn, KAaooikn
Kal Pwpaikn nepiodo, 6Nwg HapTtupoUv Ol apXaloAoyikoi Xwpol Kal Ta euphuaTta. =nuepa
napouaialel 101AITEPO KOIVWVIKOOIKOVOUIKO ev3lapEpov dedopévou OTI NEpIAaUBAvel apkeToUg
NapakTioug oIkIoPoUG (KaTd WAKOG TNG napdkTiag {wvng and Ta dUTIKA NPoG Ta avaToAikd —
voTIoavaToAIKa auvavT®vTdl ol MUAol, n Né€a Kiog, n 1oTopikn noAn Tou NaunAiou, To ToAd, n
Acivn, To Apgnavo, n KaAAiBéa, To BiBapi, n Kavtia, Ta Ipia, To ZaAavTi, n KoiAada kai 1o
AopoU@)(Zxnua 1). diINoEevel onuavTikEG dpacTnPIOTNTEG TOU MPWTOYEVOUC KUPIWG TOWEQ
NG Napaywyng (ONMavTiKEG EKTATEIG KAAAIEPYEI®V 0To ApyoAiko nedio) evw 1IBiaiTepa €vrovn
unnp&e n ToupIoTIKN avantuén otnv oTevn {wvn KATd WNKOG TNG AKTOYPAMUMAG KATA TIG
TEAEUTAIEG DEKAETIEC.
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H gniAoyr| Tou TUAKATOG auToU TNG NAapdakTiag {wvng Tou ApYoAIkoU KOAMOU £€yIVE KUPIWG
JI0TI euavilel Wia noikiAia oTa YeEwHop@OAOYIKa Kal AIBOAOYIKA XApaKTNPIoTIKA KATA WAKOG
TNG AKTOYPAMMNG, KaBIoTwvTag Tnv 1I3avikn yia TNV MIAOTIKI €PApUOyr TNG MPOTEIVOUEVNG
peBodoAoyiag Babuovounong wg Npog TNV TPWTOTNTA oTn WeAAOVTIKA avodo Tng BaAldacaoiag
oTadunc. NMépav autol To ApyoAiko nedio ival pia anod TIG NEPIOXEG NMOU NPp®TN NApPoUsiace
€vTova @aivopeva uQaipupivong Twv unoyeiwv uddtwv (MavvoulénouAog, 2002) ¢aivouevo
nou av Kal €xel HEPIKWC avTIMETWNIOTEI, avaueveTal va evtabei ano pia evdexopevn avodo Tng
B8alacoiag oTabungc.

2. MegBodoAoyia — YnoAoyiopog Aciktn Napakriag TpwroTnTag (Coastal
Vulnerability Index)

O Acgiktng MapdkTiag TpwToTnTag (Coastal Vulnarability Index) anoTeAsi pia pabnuarikn
€K@PAon nou €xel npotabei and Tnv SIAKUBEPVNTIKA €NITPOMNNA YIA TIG KAIMATIKEG AAAAYEG
(IPCC) kal nepiAapBavel NapapéTpous OXETIKEG ME TNV Tonoypagia (HopPoAoyIKr KAion), Tn
YEwpOoppoAoyia, TOV KUMATIONO, TNV naAlippola Kal TIC npoo@ATeC HETABOAEG TNG
aKTOYPauunG (npogAacn - unoxwpnon) (Pendleton et al., 2005). MNa Tnv &ekTignon Tng
TPpWTOTNTAG and Tnv dvodo Tng BaAdcoiag oTadung oTnv MNepIOXN HEAETNG €QAPUOOTNKE O
HadnuaTikOG TUMOG Tou OeikTn WE TNV €loaywyn MIac emnAéov NApapETPOU, AUTAG TNG
yewAoyiag, n onoia &e AauBdaveral unown oTn dpxikf Tou Hop®r, agonoliwvrag Tnv
TexvoAoyia Twv .Z.M. MeTa TN CUKNARPWON auTh o TUNOG Tou JEiKTN Naipvel TNV akoAoudn
HopPn:

C.V.l1. = J[(a*b*c*d*e*f*g)/7] (€))

‘Onou: a: napdayovrtag nou agopd Tn YewpopgoAoyia, b: napdyovrag nou agopd Tnv
napdakTia kAion, c: napayovrtag nou agopd Ta osvapia avodou Tng BaAldacoiag otadung, d:
napayovrtag nou agopd Tn dIABpwaon-unoXxwpenon TNG GKTOYPAWWNG, €: mnapayovrag nou
agopd TO MECO ONuUAvTIKO UWo¢ KupaTtwy, f: napdyovrag nou agopd To MECO €UPOG
naAippolag kai TEAoG g: napdyovTag nou agopa Tn yewAoyia.

'‘OAeg o1 napanavw WeTaBANTEC AapBavouv aképaleg TIMEG NoU KupaivovTal and 1 €wg 5 pe

TIG HEYAAUTEPEG TINEG va XapakTnpifouv TIG MEPICOOTEPO TPWTEG WG NPOG TN GUYKEKPIKEVN
napdapeTpo nepioxéc. O Mivakag 1 nepidapBavel Tn Babuovounon TnG AKTAC O NEVTE
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KaTnyopieg kKabwg kai Ta KpITApIa We Ta onoia yiveralr auTr yia kdBs napdpeTpo Tou JdeikTn
napdkTiag TpwTOTNTAg. AKOoAouBei n avaAuon Tng KABe nNApapeTpou KABWCG Kal 0 TPOMOG
unoAoylopoU Toug. Ma TIG avaykeg TNG Epyaciag auTng Tov unoAoyiopd Tou Aeiktn MapdkTiag
TpwTOTATAC KABWC KAl TV XAPTOYPAPIKN AMNEIKOVION TWV AMOTEAECHATWV XPNOIMOMOINBNKE
TO AOYIOHIKO ArcGIS 9x.

2.1. l’ewpopoAoyia:

MNa Tn Babpovdépnon TNG aKTOYPAUUNG Me Paon Tnv napdkTia yewHop@oAoyia
npayuatonoinénke AENTOPEPNC unaiBpia xapToypa®non XeNoILONoIMVTAG G unopabpo
Tonoypagika Slaypdpparta kAipakag 1:5000. O1 napdkTiEG YEWHOPPEG NOU avayvwpioTnkav
Kal anotunwénkav opadonolfdnkav Ot MEVTE KATNYOPIiEG mou nepIAapBavouv kpnuvoug,
KpnUvoug pe i¢nua, arylaloug pe adpoMePES UAIKO, alyldAoug HE avApEIKTO UAIKO Kal
aupdEIG alylaAoUg. MeTa&l Twv Napandvw YEWHOPPWV WG AIYOTEPO TPWTO BewprOnKe ToO
TUAMA €KEIVO TNG AKTOYPAMKNG Nou kaTaAaupBaverar anod kpnuvoug (Tiun Baduovounong 1)
EVW WG PEYAAUTEPNG TPWTOTNTAG Ol NEPIOXEG TWV AUMWAWV alylaA®v (Tiun Baduovounong 5).
TUAMATa 6nou KaTa WNKog TNG napdkTiag {wvng evronioTnkav Biveg, ol onoieg NpooTaTeUOUV
WG QUOIKA PPAyuara TIG Niow anod auTeg NEPIOXEC, BaBuovoundnkav e Tnv Tiun 5.

2.2 MapdakTia KAion:

H napaueTpog auTr agopd Tn Hop@oAoYIKN KAion Tng napdkTiag {wvng Kal unoAoyioTnke
anoé To Ywnelakd povTélo €ddgpoug (DEM) To onoio dnWIoupynBnke yia Tnv nepioxn anod
Tonoypagika diaypdupaTa Tng Mewypa@ikng Ynnpeoiag STpaTtoU KAipgakag 1:5000. Ma tnv
KaTaokeury Tou DEM xpnoigonoindnkav Ta Oepartikd enineda Twv 1000WwV KAPNUAGV
(contour-lines), TwV UWOMETPIKWV Onueiwv (points), Tou udpoypagikoU dikTUou (drainage
network) kal TNG akToypduung (coastline) pe pEyebog wneidag 15 m Kai NEPIOPIOTNKE HOVO
OTO THAMA TNG NAapdakTiag {wvng and TNV aKTOYPAuun €wg TNV 1I000Wn KAaunuAn Twv 4 m, £wg
ekei dnAadn Nou eKTEIVETAI TO AVWTEPO OevVAPIO avodou. AnpIoupynBnKe To HOVTEAD KAICEWV
avayAUu@ou kal BACel ToU IGTOYPAUHATOC TWV TIHMV TWV KAIOEWV NOU NPOEKUWE, Ol NAPAKTIEG
kAioeig OlakpiBnkav ot névre kAacelg. AkoAoUBnoe n enavata&ivounon (reclassify) Tou
apxeiou TwV KAIOEWV O£ NEVTE KATNYOPIEC, Ta €UpN TIHOV TwV onoiwv divovtal aTov Mivaka
1. O1 nepIOXEC ME MIKPEG HOPPOAOYIKEG KAIOEIC Mpo®avwg Bewpndnke OTI €xouv HeydAn
moavoTnTa KATAKAIONG Kdl OUVEN®G XAPakTnpioTnkav ¢ MeEYAANG TPpwTOTNTAC &V® Ol
NePIOXEG KE OAO Kal HeyaAUTePEG KAioeIg BaBuovoundnkav Pe oTadiaka HIKPOTEPEG TIHEG.

2.3 Avodog BaAdaaiag oTdbung:

MNa Tn MPeTaBANTA auth eAn@Onoav unown nEVTE oOevapia MEANOVTIKAG avodou Tng
BaAdooiag oTadung (0-0.5 m, 0.5-1 m, 1-2 m, 2-3 m Kal 3-4 m). Apxika dnuioupynénkav
BepaTika enineda S81AVUCMATIKNG MOPPNG (vector) TV avTIOTOIXWV XAWNAW®V UWOMETPIKWV
Cwvwv. O1I UYOUETPIKEG auTeg {wveG, Mou anoTeAoUv kal TIG {WVEG KATAKAIONG and Tnv
evdexouevn avTioToixn davodo Tng BaAlacoiag oTdlbung, PBabuovoundnkav and 1 €wg 5
BewpwvTac OTI N XaunAdTEPN €Xel Kal TN HeyaAUTepn mBavoTnTa APECNG KATAkAIoNG Kal apa
XapakTnpiletal wg HeyaAlTepng TPWTOTNTAC.

2.4 AiIGBpwoN-unoxwpnan TG aKToypauung:

e TuAMATa TNG napdkTiag {wvng OMou napaTnpnénke unoxXwpnon TNG aKTOYPAMMNG
306NKe N TIUA 5 evw O£ eKkeiva NMou n akToypauun napapével otabepr) doOnke n Tiun 1.
Ev3IGuEoEG KATnNyopieg wg Npog Tn MeTaBANTA autn dev unnp&av v €ival XapakTnpIoTIKR N
anouaia NepIoXwV NPogAacnc TNG XEpoou.

2.5 M£00 onuavTiko UWog KUPAToc:

Ano Tnv ene€epyacia TWV AVEUOAOYIKWOV JESOUEVWV TWV HETEWPOAOYIKWOV OTABU®MV ToU
NaunAiou (1975-1988), Tou AcoTpoug, Tou Apyoug (1974-1997), Twv Znetowv (1974-1996)
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kalr TnGg Mupyehag (1980-1997) npokunTel OTI OI GUXVOTEPOI KAl 10XUPOTEPOI AVEUOI MOU
gnikpatoUVv oTov KOAMO €ival ol voTioavaToAikoi. MeAETEC YETPNONG TOU MECOU ONPAvTIKoU
Uwoug KUPATOG yia TIG €AANVIKEG BAAacoeg TonoBeToUV TNV neploxXn HEAETNG METASU TWV
MEOWV €TROIWV TIwV ano 0.1 m €wg 0.25 m (Soukissian, 2005).

AapBavovTtag undywn TOCO TO AVEMOAOYIKO KABEOTWC Kal To WAKOC avanTUuypaTtog Tou
KUHATIOPOU 000 Kal TO (AIVOPEVO TNG NePIBAAoNg Twv KUPATWV nou npokaAeital and Ta
vnola Poupn, WnAn, MAateia kal Kwpovig, Ta TUAKATA TNG aKTOYPAUHAG nou BpickovTal aTnv
KUMATIKR OKIG TV €V AOYW VNOIWV Kdl NpooTaTevovTal and autd Bswpnbnke oTI d€xovTal
MIKpOTEPA YETa UWn KUPATOG Kal Toug d06nke n TiyAR 1. Ta npooTaTeupéva auTd TUAKATA TNG
aKTOYPAuKNG evronifovTtal aTnv nepioxr Tou ToAoUu, otnv KaAAiBea kal aTo BiBapl kabwg kal
oTnV nepioxn Tou 6ppou Tng KolAadag.

2.6 Mggo naAippolakd eUPOG:

To péoo eUpog nalippolag BewpnBnke OTI dev napoucialel diAPOPONOINTEIG O OAO TO
MNKOG TNG nepioxn MEAETNG kai 0TI dev &enepva Ta 0.15 m gUupwva pe Ta diabBéoiya aToixeia
NG Ydpoypapikng Ynnpeoiag Tou MoAeuikol NauTikoU (Ydpoypagikn Ynnpeoia MoAeuikou
NauTikoU, 1991).

2.7 l'ewhovia:

AgdopEvou OTI ol puBpoi dIaBPWaONG KAl UNOXWPNONG TWV AKT®V €EAPTWVTAl OE CNUAVTIKO
Babuo anod Tn AiBoAoyia kai TNV TEKTOVIKA KATANOVNON TWV YEWAOYIK®V OXNMATIOHWV Mou
KaTtaAnyouv otn 6alacoa kal Tov Tpono nou aAAnAenidpouUv pe TIC BaAdooieg diepyaaieg
ONWG TOV KUMATIOWO, TA NAPAKTIA PEUMATA Kal TIG NAAippoleg, OTIG METABANTEG Tou OeikTn
napdkTiag TPWTOTNTAG NPOCTEBNKE AUTR TNG YEwWAOYIaG. Ma Tov eVTONIOHO TWV YEWAOYIKWV
OXNMATIOU®V KATA PAKOG TNG AKTOYPAUMNG dpXIKd Xpnoligonoinénkav o YEWAOYIKOG XApTnG
Tou IFME kAipgakag 1:500000 (1983) kai o YeEwAOYIKOG XAPTNG TnG lMeAonovvroou Tou
Dufaure (1978). O1 yewAoyIKoi OXNMATIOPOI KATA PAKOG TNG AKTOYPAWKNAG avayvwpioTnkav,
nioronoindnkav kal oploBsTnBnkav karta Tnv unaibpia xaptoypdpnon. H nepioxn HEAETNG
KATNyopIonoindnke ae oxéon e Toug YewAoyikoUG oxXnuUaTiodoUg nou anavTieénkav, o névre
KaTnyopieg nou nepiAapfavouv katd alfouca oOeEipd TPWTOTNTAG TOUuG aoBecTOAIBoug, Ta
Kpokahonayn, Tov @AUOXN Kal Ta NQaioTeIaKd NETPWHATA Kal TIG XAAAPEG NOTAPOXEILAPPIEG
aAAouBlakeg anoBEaeig kal €An We TIYEG and 1 €wg 4 avTioToixd. KpIThplo yia TNV KAINAKwon
auTn otn BaBuovopunon ansTéAecav ol pubuoi uNoXWPNONG TWV NAPAKTIWV KPNUVWV avaAoya
ME TOV TUMNO TWV NETPWNATWY OTOUG onoioug avanTuooovTdl (Emery and Kuhn, 1980).

Mivakac 1. SUyKevTpwTIKOG Nivakag Karnyopionoinong kair Babuovounong Twv UeTaBAnNTav Tou

Aeiktn MapdkTiag TpwTtoTnTag (CVI) yia Tnv nepioxn HEAETNG.

. MoAu . . . MoAU
Ta&ivopno . XapnA MeTpia YynA .
givopunon XAUNAR HNAR P YnAn YWnAR
Tiun 1 2 3 4 5
MapakTia KAion 5> 3-5 2-3 1-2 0-1
Sevapia avodou
BaAdooiag 0-4.0 0-3.0 0-2.0 0-1.0 0-0.5
oTasung
AIy1aAOG pE
. AlyiaAdG pe . appwdEg
. . Kpnuvog pe . Aly1aAdg pe .
MewpoppoAoyia Kpnuvog itnua XOV5pOK9KKO XAAIKOBEC UAIKO U)\IIKO,
UAIKO APPWOEIG
Biveg
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. MoAU . . . MoAU
Ta&ivopno . XapnA MeTpia YwnA \
givopnon XAUNAR HNAR p wnAn YWnAq
MoTapoxeIpappieg
Fewhoyia AOBEO'TO)\IB Kpoxal)\ona dAUOYXNG, ‘ XaAa PEG.
ol Oiveg sl HoeaioTeiaka aAAouBiakeg
anoBgoeig 'EAn
Ynoxwpnon / Xwpig AKTOYPAMUN
npoéAaon evoeigelg uno
AKTOYPAUMNG di1aBpwang S1aBpwaon
M£go pEYIOTO
Uyog KUPATOG 0.1-0.15 0.15-0.2 0.2-0.25
(m)
Méago €lpog
naAippoiag 0.15

Zxnua 2. Xaprng TpwToTnNTAC WG MPO¢ THV avauevouevn avodo tn¢ 8aidooiac oTabunc Tou
ApyoAikoU nediou Kal TWV aKTWV TOU avaToAikou ApyoAikoU koAnou. Ta opia Twv Katnyopiwv
TOU UMoUvVNUATOG AaVvTIOTOIXOUV O€ TILUEC Tou AgikTn MapdkTiac TpwtotnTacg (C.V.I). OI nNepIoXEG

e TIUEG Tou AgikTtn lMapakTiag TpwToTnTag ano 2.2 éwe 8 xapaktnpifovrai xaunAng TpwtoTnTag
kai ano 8.1-14.6, 14.7-25.4, 25.5-50.8 xapaktnpilovTal ano UETpIA, uwnAn Kai noAU uwnAin
TPWTOTNTA AvTIoTOIXA.

Ta BepaTtikd enineda Twv PETABANTWV NMou agopouv Ta cevdpia avodou Tng BaAdaaiag
oTaeung, Tn vewAoyia kal TNV nNapdkTia HOp@OAOYIKR KAion €ival NoAUywvika eve Ta
BepaTika enineda TnG yewpop@oAoyiag, Tng didBpwaong-unoxwpnong TG aKToypauung, Tou
pégou onuavTikoU Uwoug KUPATOG Kal TOu HECOU €UpOUG naAippolag egivalr ypappika
dlavuopaTikAG Hop®ng (vector) (XaAkiag, 2006). Ta ypauuika BGepatika enineda agopolv
napap€Tpouc nou n Opacn Toug nMeplopifeTal oTnv OTevrn MNepIoXn Katd MAKOG TNG
AKTOYPAMMNG. TMa Tov unoAoyiopd Tou OJeikTn Kal TNV XAapToypadIikn dneikovion Tng
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3

KATavoung TWV TIH®V TOU OTNV MepIoXN HEAETNG aAnaiTABnke n MeTATpONr OAWV TWV
MeTaBANTOV og NAeypaTikoU TUNoU pe idlo péyebog wneidag (pixel size) ioo pe 15X15 m.

AnoteAéopara

O unoAoyiopdg Tou Aciktn MapdakTiag TpwToTnTag (CVI) 0dfynoe otnv Baduovounong Tng
napakTiag wvng Tou ApyoAikoU nediou KAl TwV avaToA KOV aKTOV Tou ApyoAikoU KOAMOU Kdal
TOV XAPAKTNPIOHO TWV EMNIPEPOUG MEPIOXWV WG XAUNANG, HETPIAG, UWNANG Kal MOAU UWNANG
TPWTOTNTAG Ot MIa evdexOPevn avodo Tng BaAdcoiag oTdbung. Eival npogaveég o1 and Tnv
€papuoyn Tou TUMNOU Ol MNEPIOXEG Mou Oa avTipgeTwnioouv npoBAnua and Tnv avodo Tng
BaAdooiag oTdbung esival ekeive¢ nmou xapakTtnpifovral anod XApnAd UWOMETPA, MMIESG
HOPQPOAOYIKEG KAioEIG, 0aBpoUG YEWAOYIKOUG OXNMATIOUOUG, EUAAWTEG YEWHOPPEG Kal
TUNMATIKR UNoXwpenaon TNG aKToYPAUMAG.

O1 TINEG Tou deikTn KupaivovTal anod 2.2 €wg 50.8. O1 TIYEG AUTEG KATNyopIonoINdnKav Pe
TN MEBOJO TWV QUOIK®V dIaoTNUATWY Kal Ta anoTeAéopaTta napoucialovtal pe diaBabpioelg
TOU YKpI OTOV TEAIKO XAPTN TPWTOTNTAG Tou ZXAMATOG 2. OI NEPIOXEG XAMNANG TPWTOTNTAG
edavifouv TINEG Tou deikTn and 2.2 €wg 8 evw ekeiveg He TIMEG and 8.1 €wg 14.6
XapakTnpioTNKav g METPIAG TPWTOTNTAG. To HMEYaAUTEPO WNKOG TNG AKTOYPAMMNAG AVAKEl OTIC
dU0 auTEG KaTnyopieg. YWNARG TpwTOTNTAG BewprBnkav ol NepIoXEG Nou xapakTnpifovTal ano
TIMEG Tou deikTn MeTA&U 14 kar 25 kal evronifovral otn Néa Kio o TUAWa TG noAng Tou
NaunAiou oTo ApyoAikd nedio oTnv napaktia {wvn Tou ToAoU, TG KaAAiBEag, Tou Apendvou
kal oTo BiBapl. Ti¢ peyaAuTepeg TINEG Tou deikTn (25.5-50.8) ep@avifouv 1o oUVOAO TNG
napaAiag ora 'Ipia, To ZaAavTi, Tnv KoiAada, kai To AopoUl, NEPIOXEG Nou XapakTnpilovTai
WG NOAU UYNANG TPWTOTNTAG.

Ma Tnv MoIOTIKA MNapaTtipnon TwV €KTACEWV MOU AVAMPEVETAI va XaBouv aTnv nepioxn
MEAETNG anod Tnv avapevopevn avodo Tng BaAdooiag oTadung ekTiHRBNKav ol Xpnoeig yng nou
gvtonifovral and TNV akToypauun €w¢ Ta 4 m. AUTEC eAn@Onoav and Toug XAPTEG Tou
npoypauuaTog corine kAigakag 1:100000 Tou OKXE yia Tnv ApyoAida kal ogadonoinénkav og
deKATECOEPIC BACIKEG KATNYOpieC Mou NepIAAPBAVOUV OUVEXN Kal OJIAKEKOMMEVN aCTIKN
dounaon, Bilounxavikn Jovn, oUvOeTa ouoTAPATa KaAAiEpyeiag, onwpo@opa OB&vdpa,
apneAwveg, pn apdeloiun ap®OIPn yn, €AAIOVEG, YEWPYIKN YN, HETABATIKEG EKTACEIC,
NapakTieg AluvoBalaooeg, OKANPO@UAAIKE BAdoTnon, @uaikoUG PookoTonoug kai ddon
KOVoPOpwy dévdpwv. ZTov Mivaka 2 @aiveral n éktaon (o km?) nou kataAapyBavel kabe
XPNon yng oTIG JIAPOPEG UYWOUETPIKEG {wVEG KABWG Kal To NocoaTo (%) TNG €KTAGNG AUTAG
OTO OUVOAO TOUG YIA TO GUVOAO TNG NEPIOXNG HEAETNG.

Mivakac 2. Xpnoei¢ ync Kai EKTacn autwv avd xaunAn vwousTpikn ovn yia TNV Aepioxn UEAETNC.

8° MaveAAnvio Fewypa@ikd ZuvEdpio

Blounxavikn .
\ YwopeTpikn Cwvn (m
Zovn WOUETpIKN Zwvn (M)
0-0.5m 0.5-1m 1-2m 2-3m 3-4m
Km? % Km? % Km? % Km? % Km? %
5 : :
UVEXNG aoTikn 032 | 479 | 0,04 | 0.4 | 0.12 | 1.7
do6pnon
AIGKEKOMMEVN
R 0.15 6.47 | 0.25 | 4.88 | 0.51 | 7.62 | 0.152 | 1.64 | 0.106 | 1.5
aorTikn dopnon
B :
'oHNXavikn 0.08 | 1.56 | 0.02 | 0.29
qwvn
SUvBeTa
ouoThuaTa 1.13 48.71 | 3.57 | 69.78 | 3.583 | 53.56 | 6.79 | 73.1 | 3.90 | 54.5
KaAAIEpYEIQG
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Blopnxavikn o
. Ywopetpikn {wvn (M
Zovn YoueTpikn {wvn (M)
0-0.5m 0.5-1m 1-2m 2-3m 3-4m
Km? % Km? % Km? % Km? % Km? %
Onwpopdpa 0.743 32 0.68 13.29 | 0.11 1.64 0.6 6.45 2.39 33.4
AUNEADVEG 0.05 0.97 0.54 8.07
Mn apdeloiun
, 0.13 5.6 0.02 0.39 1.43 21.39 1.43 15.3 0.03 0.5
ap®aoIun yn
EAaimvag 0.05 2.16 0.002 | 0.03 0.03 0.46 0.045 | 0.48 | 0.065 | 0.9
FewpYIKA YN 0.02 | 0.30 | 0.06 | 0.890 |0.156 | 166 | 0.1 | 1.4
MeTaBaTikeg
s 0.001 0.05 0.002 | 0.03 0.012 0.17 0.015 | 0.16 | 0.032 0.5
€KTACEIG
MapakTieg
, 0.04 1.72 0.21 4.1 0.009 | 0.13
AlgvoBaAaooeg
ZKANPOPUAAIKR
. 0.07 3.02 0.268 | 5.24 0.06 0.89 0.075 | 0.81 | 0.275 | 3.84
BAaoTnon
duaoikoi
, 0.005 0.22 0.009 | 0.17 0.009 0.002 | 0.03
BookoTonol
Adoog
, 0.001 0.05 0.002 | 0.03 0.006 0.09 0.11 1.6
KWVOPOpwV
ZUvoAo 2.32 100 5.116 100 6.69 100 9.29 100 | 7.157 | 100

4. ZuZnTnon - NpoTaocsig

2Ta nAaiola TnG gpyacia auTng €yIve Piad NpwTn npoondBeia evronioyoU Kai oploBETnong
neploxwv nou ed@avifouv MPeydAn TpwTOTNTA OTnv avaupevopevn dvodo Tng BaAacoiag
OTAdUNG PE Tov UnoAoyliopd Tou Acgiktn MapdkTiag TpwTdTNTAG OTIG AKTEC TOU AVATOAIKOU
ApyoAikoU kOAMou kal Tou ApyoAikoU nediou. O ev AOyw deikTng, o onoiog AapBavel unoyn
TA (QUOIKOYEWYPAPIKA XAPAKTNPIOTIKA TNG €KACTOTE MEPIOXNG, TPOMOMOINBNKE WOTE va
nepIAGBel KAl TNV NApAPETPo TNG YewAoyiag. H mIAOTIKR €@apuoyn Tou Aciktn MapdkTiag
TpwTOTNTAG £d€I&E OTI N €KTINNON Tou anoTeAei pia a&ionmiotn pebodoloyia evroniopou
TPWTWV MEPIOXWV HE KPITAPIO TIG HOPQPOAOYIKEG YEWAOYIKEG KAl  WKEAVOYPAPIKEG
napapéTpoug TnG ekAOTOTE NAPAKTIAG neploxne. IdiaiTepn avagopd npénel va yivel orn
AenTopepn KAigaka Twv Jdedopévwv Mou  xpnoigonoinénkav, oTnv emTonia unaidpia
XapToypapnaon, nou Jdivel Aueon €IKOVA YiAd TA E€NIPMEPOUC YEWAOYIKA Kdl YEWHOPPOAOYIKA
XAPAKTNPIOTIKA TNG NEPIOXNG KaBwg kal atnv a&ionoinon Twv duvaToThATwV dlaxeipiong Kal
ene€epyaoniac Twv dEDOPEVWV MOU MPOOPEPEI N TEXVOAOyia TwV MEwypaPIkKwV ZUoTNHATWV
MAnpogopiwv. Aedopévou OTI avAAOYEG EVEPYEIEG KABOPIOKOU NAPAKTIWV MEPIOXWV UWNANG
TPWTOTNTAC, O MIa evdexOMevn avodo TnG Baldaoaolag oTabung, dev €xouv npayuaTonoindei
og €Bvikd €ningdo, NPOTEiVETAlI O NPWTN (PACH N EKTIKNGCN TOU Tpononoinuévou SeikTn yia To
oUVOAO TWV aKT®V TnG Xwpag. KaTi Téroio Ba BonBoucoe Tnv MoAiTeia kal Toug apuodioug
(POpPEIC va €0TIGOOUV OTIC MNPAYMATIKA TPWTEC MNAPAKTIEG MEPIOXEG Kal va pubpicouv
MEANOVTIKEG EVEPYEIEG AMOPUYNC TWV APVNTIKOV CUVENeiwv, aglonolwvtac Ta Mewypagikd
Suothpata NAnpoPopI®V WG CUCTAKATA AfYWNG ano@acewy. To deUTePo Bra nou BewpeiTal
avaykaio €ivar n NogoTIKN EKTIUNGN TWV OIKOVOUIKWV CUVENEI®V OE TOMIKO €ninedo kKabwg Kal
€VaG 0IKOVOMIKOG MPOoYPauKaTionog yia To KOOTOG Nou anaiteiTal yia TIG EVEPYEIEG NOU NpEnEl
va yivouv pakponpoBeopa waoTe va PelwBoUv ol apvnTIKEG ouveénesleg. AnAadr auto nou
31eBvwg kaAeital «Holding back the sea» (Titus and Richman, 2001). MNa TNV avTIMET®MNION
TWV QUOIKOV KATAoTpoPwVv and Tnv avodo TnG 6aldooiag otadung akoAouBoUvTal o€
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naykoopia KAiJaka TAKTIKEG Ol OMnoieg €0TIAOUV MEPITOOTEPO OTIG AAAAYEG TWV XPNOEWV YNG
Kal oTn METAKIVNON KAaTaoKeuwv Kal dpacTnploTATWV O aoPalEéaTepeg neploxeg (Titus and
Richman, 2001) evepyeleg nou anaiTolv Tov €VTOMIOMO Kdl TNV OpIOBETNON TWV TPpWTMOV
NEPIOXWV KAl £va 0woTd NEBOJEUPEVO KAl OUCIACTIKO MPOoyPaAPUaTIoNO Kal aXedIaouo.
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ENA MONTEAO IN' A THN NMPOZOMOIQzH TOY KYKAOY ZKONHZ ZTHN
ATMOZ®AIPA EAEMrXOI EYAIZOHZIAZ

SnUpou X.2 , Katoapadog M.%, AotnBa M.2, NManadonoulog A.3, Kaihog .2
1Xapokodneio MavenioTriuio ABnvav, Tunua Mwypapiac
2EBvik6 kai KanodioTpiaké Mavenioriuio ABnvawy, Tunua ®uoikrg, Touéac Ouaikng EQapuoywv
SEAANVIKG KévTpo BaAaooiwv Epsuvav, IvoTiTouTo EoWTEpIK@V YOATWV

NepiAnyn

Tig TeheuTaieg OekaeTieg €xel yivel oapng n onuacia Tng enidpaong TwV CwHATISIWV
QPUOIKNG NpogAeuonc (OKOVN anod €PnUIKEG EKTACEIC) OTO KAiMa Tou nmAavAtn. Ma Tnv
nNANpEoTepn Kartavonon Tou KUKAOU Tng okOvng oTnv aThoo®aipd, anaiTeital n 000 TO
duvaTov KaAUuTepn avanapdoTaon TNG KAaTavoung Twv owpaTidiwv okovng Kal Twv dlEpyaciov
METa®OpPAag kal evanobeong Toug. To oloTnua npdyvwong kaipoU SKipwv, o€ nAnpn oUleuén
ME €&va HOVTEAO MPOCOMOIWONG TOU KUKAOU OKOVNG TNV aTuOo(aipa, WNopei va npoopepel
a&idnioTn Npoyvwon enelcodinv okovnNg Kabwg kal napaywyn KAIMATOAOYIKWV OedOHEVWV
oKOvVNG. =Tnv napoloa HeAETN napouacialovtdl ol BEATIWOEIC TOU HOVTEAOU OTA OXAMATA
napaywyng kal evandBeong okovng. O1 pnxaviopoi napaywyng nepiAapBavouv pia oeipd
napapeTpwy, ONWG TNV €nidpacn TnG UPnG Tou €3APoug, TNV KATavoun Tng BAAcTnong, Tng
uypaociag Tou €dA®oug, TNG TaxuTnTag TPIRNAG ToUu avéuou Kal Tou IEWSoUG UNooTPWHATOG. Me
Baon Tn véa €kdoon Tou WOVTEAOU Ta owuaTidla oTIG nNnyeg xwpifovral oe kAaoeig (bins)
avaloya pe To PEYEBOG TOUG. e KABe kKAAon Bewpeital OTI N KATAVOMR TOU HEYEBOUG TwV
owuaTidiowv €ivar AoyapiBuikn. To Héyebog Twv cwpaTidinv dev Eenegpva Ta 10um ®OTE n
NPooopoiwan TNG HETAPOPAG va €ival NEPICOOTEPO PEAAIOTIKN Yia HEYAANG KAIaKag KIVAOEIC,
Kabwg peyaAUTepa owuaTidla eupavifouv NePIOPICPEVO XPOVO NAPAPOVAG oTnv aTudéogaipa.
AvanTixOnkav eniong BeATIWHEVOI pnxaviopoi &npng evanoBeong (BapuTikn kabilnon,
enmipaveiakn TupBwdng diaxuaon, Kivnon Brown) kal uypng anopdkpuvong (MECw UETOU) Twv
owpaTidiwv. To cuoTnua epappdoTnke yia Tnv nepiodo 27 - 30 Anpidiou 2005 yia Tnv
nepinTwon eneigodiou okovng ortnv Kiva and Tnv épnuo Gobi kal Ta anoTeAéopaTa
a&loloynenkav pe Baon eniyeleg peTpnoeic PM10 and otabuolc oe Wia eupeia nepioxn. To
MOVTENO MNOpece va anodwoel Ot IKAvonoIinTike Babud Tnv avanTtuén kar €EEANIEn Tou
eneicodiou.

A MODEL TO SIMULATE THE ATMOSPHERIC DUST CYCLE:
SENSITIVITY TESTS

Spyrou C.2, Katsafados P.%, Astitha M.?, Papadopoulos A.3, Kallos G.?
!Harokopio University of Athens, Department of Geography.

2National and Kapodistrian University of Athens, Department of Physics, Division of Applied Physics.

3Hellenic Centre for Marine Research, Institute of Inland Waters.

Abstract

Several studies over the past decades have shown that desert dust aerosols have a
distinct effect in global climate. For a more accurate representation of the mechanisms
involved in the desert dust cycle a detailed description of particle distributions, production,
transport and deposition is essential. The Skiron weather forecasting system, fully coupled
with a model describing the dust cycle in the atmosphere, is capable to predict dust
episodes on an accurate way and it can be used to derive dust climatology as well. Model
further improvements on dust production and deposition schemes are discussed in this
study. The production mechanisms incorporate a series of parameters (soil texture,
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vegetation cover, viscous sublayer effects and more). Based on this new version of the
model dust particles are divided in bins according to their size. In each bin a lognormal sub-
bin distribution of mass is considered. Particle sizes are limited to diameters up to 10pm
thus, the modeled dust cycle is considered more realistic for long - range transports. The
dry and wet removal processes have also been updated with new and more accurate
algorithms (gravitational settling, surface turbulent diffusion, Brownian diffusion, incloud
scavenging). The system was tested for a desert dust episode in China from the Gobi desert
during the period 27-30 of April 2005. The results were evaluated using a series of data
from PM10 monitoring stations at various locations in the area. The model was able to
reproduce the spatiotemporal development of this dust episode.

NEEEIG KAEIBIA: KaTavour) owpaTidinv okdvng, cUoTnua ZKipwv, KUKAOG TNG okOvNc, £pnuog Gobi.
Key words: Particle size distribution, dust deposition, Skiron system, dust cycle, Gobi desert.
1. Eicaywyn

O kUKAOG TnG oKOVNG OTNV aTUOO@aipa napouadialel €vrtovn enoylakr SlakUpaveon kai
OUVOEETAl AUETA HE TNV €UPUTEPN ATHOOPAIPIKR KukAogopia (Kallos et al., 2006). Mg Bdaon
EMITONIEC WETPNOEIC, OOPUPOPIKEG EIKOVEG KAl MPOCOUOIWTEIG HE Tn XPAON apidunTIKWV
HOVTEAWV unoAoyiletal O0TI n nooo6TATA auTh eival Tng TA&Ng Twv 107 TOVWV TO XPpOvo
(Guerzoni et al., 1999). Mapa To yeyovdg OTI n okovn dev BewpeiTal oNUAvTIKOG KAIMATIKOG
napdyovTag, oUYXPOVEG HEAETEG €xouv anodei&el To avTiBeto (Tegen and Fung, 1994). H
Unapén cwpaTidinv oTnV aTpuooeaipa €Xel ONUAvTIKn €nidpacn oTo KAiha Kal Tnv noioTnTta
TOU a€pa. MetaBaAAovtag To 100lUyI0 aKTIVOBOAIWMV OTNV aTUOOQaAipd Kdl oTo €3agog,
okedalovTag, anoppoPWVTAg Kal €NAVeKNEUMNOVTAG TNV NAIGKR akTivoBoAia, ennpealel Tnv
idla TN duvapikn TNG aTHooPalpag, Kabwg Kal dIAPopec NAPAPETPOUG ONWG TNV €EATHION, TO
@aivouevo Tou Beppoknniou kai TNV eucTtadeia (Charlson et al.,1991). 'EvTovn €ival niong n
enidpacn oTnV NoIOTNTA TOU aépa Kdal CUVENWG oTnv avBpwnivn uyeia. Katd Tnv TeAeuTtaia
dekasTia pia ogipd anod enIdNUIOAOYIKEG MEAETEG £D€IEAV EVTOVN CUOXETION METAEU CwNATIdIWV
okdvng kal uyeiag (Dockery and Pope, 1996).

TN OUYKEKpIMEVN €pyacia napoucidlovtal BEATIOOEIC TOU HOVTEAOU MPOCOMOI®ONG TwV
dlepyaciov Tou KUKAOU OKOVNG OTNV aTpooQdipd, ¢ unocUoTnud TOU aTpoogpadipikou
MOVTEAOU ZKipwVv, Nou apopolV KUpiwe Ta oXNUATa napaywyng kair evandoeonc. Avaiulnke
eniong n a&lonioTia TwV VEWV OXNUATWV PECA ano pia osipd eAéyxwv guaiodnaoiag yia Tn
nepinTwaon €neigodiou okOVNG OTNV gupuTEPN neploxn TG Kivag and tnv épnuo Gobi yia Tnv
nepiodo 27 - 30 Anpidiou 2005. H enihoyn Tng nepioXnG MEAETNG Eyive AOyw TNG
31a0e0IOTNTAG O€JOUEVWV OUYKEVTPWONG OwHaTIdiwv and oTabpoug eAéyyxou MnolidTNTAG
agpa.

2. Meprypa@n VE®OV CXNHATOV KATAVOHNG COHATISIOV Kal SIEpYyaci®v
gvanobeong

To ouoTnua Zkipwv BpiokeTal o€ enixeipnaolakn AsiToupyia anod To 1998 napéxovrtag 72
WPWV NPOYVWOEIG KalpoU yia TNV gupUTePn nePIoXn TnG Meooyeiou kabBwg Kal PETAPOPAC
okovng and Tn =axdapa (http://forecast.uoa.gr/dustindx.html). AsiToupyei €niong
€NIXEIPNOIaKG Of pia O€Ipd €PEUVNTIKWV MNPOYPAUHATWY MNAPEXOVTAG MPOYVWOTIKA nedia
META@OPAC oKOVNG anod Tn Zaxapa oTnv eupUTePN nePIOXN TNG Meooyeiou. XapakTnpioTika
napadeiyparta anoteholv Ta npoypdupaTta POSEIDON (Monitoring, Forecasting and Information
System for the Greek Seas) kal ADIOS (Atmospheric Deposition and Impact of pollutants, key
elements and nutrients on the Open Mediterranean Sea). MNpPoo@ATWG TO MOVTEAO SKipwv
anoteAei To Baocikd NpPoyvwoTikO ouoTNUa nposidonoinong kai Jlaxeipiong engigodiwv
MeTa@opdag okdvng Tou YNEXQAE kal a&lohoyeital kabnuepivda pe Bacn Toug eniyeloug aTaduoug
METPNONG ATHOOQAIPIK®V CWHATIdIWV Kal noidTnNTag aépa Tng unnpeaoiag EAPO.
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H kUpia ouvIoTWOoa TOU CUCTAKATOG €ival TO NEPIOPIOPEVNG NEPIOXNG HOVTEADO NMPOYVWONG
kalpoU Eta, To onoio neplypageral avaAuTika oe NnARBoG epyaci®v kal dnuoaoieloswv (Kallos
et al. 1997; Janjic 1990; Mesinger et al. 1988; Katsafados 2003). H npwtn ékdoon Tou
OUCTAKATOG MPOYVWONG KaipoU ZKipwv WE TN OUVIOCT®OA Yia TAV MEPIYPAPR Tou KUKAOU
oKOVNG QUOIKNAG NpoEAeUOnG avanTuxbnke oto MavenioTriuio ABnvwv Kal nepIAapBAvel pia
ogIpd NAPAPETPONOINCEWY YIa TNV NPOCOoUoinwon TWV dIEPYACI®V Napaywyng, HETAPOPAc Kal
€vanobeong aTHOOPAIPIKWV OWHATIdIWV. AVAAUTIKA NEPlypagn Tng €kd00NG AuThG UNApPXE!
oTIG epyaoiec Twv Nickovic et al. (2001) kar Kallos et al. (2006) kal oTnv napouca epyacia
Ba avapépeTtal wg SKIRON_v1. 3Tn OUyKeKpIgEVN €kdoaon Ta cwpaTidia okdvng xwpifovtal o
4 JI1aKPITEC KAGOEIC avaloya Je To PEYEBOG Toug, ONWG Neplypa®eTal atov Mivaka 1:

Mivakac 1.A1akpITeG KAQOEIG owuaTidiwv TNS nponyouuevns €kdoonc Tou HovTeAou (SKIRON_v1).

KataypagovTai eniong 1o €id0¢, N akTiva Kai n nukvoTnTa Twv owUaTtidiwv.

k Eidog Tunikn AkTiva Ry (HmM) MukvoTnTa pk (g/cm>)
1 nnAog (clay) 0.73 2.50
2 INUG, pikpn (silt, small) 6.10 2.65
3 INUG, peyaAn (silt, large) 18.00 2.65
4 aupog (sand) 38.00 2.65

3Ta nAqiold TNG OUYKEKPIMEVNG MEAETNG npaypdTonoinénke nepaiTépw avanTtuén Twv
aAyopiBuwv npoogouoiwong Pe okono TNV BeATiwon Kal TNV avaAuTIKOTEPN MNEPIYPAPn Tou
KUKAOU okoOvnG. H €kdoon auTtrn Tou ouoTnuatog Oa avagpepeTal €dw w¢ SKIRON_v2 kal ol
TPOMOMOINCEIG ava®EpovTal OTn CUVEXEId. 2Tn véa €kdoon Ta owpaTidla XwpilovTal ot
kAdoeig (bins) avaloya pe To PEYEBOC Toug, ONWG Neplypd@eTal TNV gpyacia Twv Zender et
al. (2003). =& ka@Be KAGON N KATAVOMN TOU HEYEBOUC TwV OWHATISiwV BewpeitTal AoyapiBuIkn

D, =2.524

Me péon diapetpo palag (mass median diameter) (Shettle, 1984) kai Tunikn

. ) - =2
YEWMETPIKN anokAion (geometric standard deviation) g (Schulz et al., 1998). ZTov
Mivaka 2 neplypd@ovTal avaAuTIKa ol 4 VEEG KAAOEIG Nou Xpnaluonoineénkav.

Mivakag 2. KAaoeig owuatidiwv otnv BeEATIWUEVN €KOOOT TOU LIoVTEAOU (SKIRON_v2).

Karaypagovrai eniong n HEyIoTN Kai EAdxIoTn dIGUETPOG kABs kAdong (Dmax, Dmin), n
pean d1aueTpoc padag (Dv) kai n TUNIKN YEWUETPIKN anokAion (og).

Bins Dumin (HM) Dmax (HM) Dy Oy
1 0.1 1.0 2.524 2.0
2 1.0 2.5 2.524 2.0
3 2.5 5.0 2.524 2.0
4 5.0 10.0 2.524 2.0

H diadikacia TG WeTagopdac neplypa®eTal e TNV €€icwaon Tng ouvéxeiag Tunou Euler, n
onoia oAOKANPWVETAl XPOVIKA TAUTOXPoVa WE AAAEC NPOYVWOTIKEG EICWOEIC TOU HOVTEAOU. H
e€iowaon ouvéxelag nou Xpnaldonolsital gival TNG Hop®ng nou diveTal NapakaTw:

oC oC oC oC 0 aC oC oC
Ek =_U87Xk_vak - (W—ng)a—Zk—V(KHVCk) _é(Kz aizk) + (Wk)SOURCE - (Ek)SINK

@
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ZTnv napanavw e€iowon, u kalr v €ival ol opifOVTIEG OUVIOTWOEG TOU AVEHOU, W N
KaTakopuen TaxuTtnTa, vgk n TaxUuTnTa evanobeong, KH o NAEUPIKOG GUVTEAEDTNHG dIAXuong
Kal Kz o ouvteAeoTng TupBwdoug diaxuong. O TeheuTaiog 0pog nepihapBavel Tig diepyaaieg
€npnc kai uypng evanobeongc.

H napapetponoinon Twv diadikaci®v TnG Enpng evandbeong BEATIWONKE XpNOIKMOMNOIOVTAG
To oxnua avTiotacewv (resistances) Twv Slinn and Slinn (1980), o6nou n TaxuTnTa
€vanofeong Twv cwpaTidiwv unoAoyileTal wg:

1
Vd :Vsed +
r,+r, +r,nVe,

@
Onou Vsed eival n TaxUTnTa BapuTikng evandbeong, 2 n agpoduvapiki avtiotaon kai

rbn avtiotaon Tng enigdveiag (boundary resistance). H uypry evanoBeon nepiAappavel
dlepyaanieg GUAAOYNG MEDA Kal KATW ano To VEQPOC Kal Neplypd@eral ano Toug Seinfeld kal
Pandis (1998). 3TO OUYKEKPINEVO OXNMA, N METABOAN TNG OUYKEVTPWONG TNG OKOVNG
NepIypaPeTal wG:

L _42x107
ot d

d ®

‘Onou E n ikavotnta oulAoyng (collection efficiency), P o puBuog Bpoxdntwaong
. dy .. :
(precipitation rate) kai n OIAUETPOG TWV USPOCTAYOVWV.
3. Asdopéva HETPAOEWV ENIPAVEIAG

H KivéQikn Akadnuia MeTewpoloylikwv EnioTnuwv d1aB€Tel NARBOC PETPNOEWY ano Tnv
Tonikn Ynnpeoia MepiBaAlovTikng MpooTaciag. O1 WETPROEIG AUTEG Ol Onoieg agopouv
OUYKEVTPWOEIG owpaTIdiwv  (Particulate Matter-PM10) npoépxovTal ano HETPNTIKOUG
oTabuolg otnv euplTepn nepioxn Tng Kivag. =Tn ouyKekpidévn €pyacia xpnoipgonoinénkav
0edopéVa OUYKEVTPWONG OwHaTIdiwv and 4 WeTpnTIKOUG oTaBuoug yia Tnv nepiodo 27-30
Anpihiou 2005. Ta Oedopéva OSiateédBnkav oTo nAdiclo Tou JIaKPaATIKOU €PEUVNTIKOU
npoypappatog “MpoyvwoTikd CUCTAUATA MPOCOMOIwOoNG Tou KUKAOU Tng OkOvNnG ano Tn
Saxdapa kal TNV €pNMo TNG avaToAlkng Aciag Mkouni oTnv atddéo@aipa. SUyKpITIKR agloAoynon
dUo ouoTnuaTwyv” nou XpnuatodoTeiTal and Tn Fevikh MpappaTeia 'Epeuvag kal TexvoAoyiac.
O1 ouvTeTayHéveG Twv oTabuwyv divovTtal oTov Mivaka 3 nou akoAouBei kal anoTunwvovTal
oTo Zxnua 1.

Mivakag 3. SUVTETAYLEVEG KAl UWOLIETPO TOU SIKTUOU TWV LETPNTIKWV OTABLWV.

Kwdikdg ZTaduou Fewypagiko MNAaTog | Mewypa@ikd MAKoG Yyouerpo (m)
52203 42.82 0 93.520 737.2
52681 38.63 © 103.08 © 1367.0
53276 42.40 0 112.90 °© 1150.8
53787 37.07 0 112.98 © 1041.4
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Sxnua 1. O1 BEoeic Twv 0TabuWV LUETPNONG TNG ENIPAVEIAKNG OUYKEVTPWONG OWHATIOIWV
PM10. 510 oXnua anoTunwveTai €Miong Kai n rneploxn oAoKANpwong e Tnv Tonoypagia
TOU HOVTEAOU.

4. 2Xe3100HOG NEIPANATIKAG d1adikaciag

Ma tnv a&loAdynon Tng BeATiwpevn €kdoong Tou cuoTnuaTog (SKIRON_v2) enmAExBnke n
nepinTwaon eneigodiou PETA@opdc okovng and Tnv €pnuo Gobi otnv gupUTepn Nepioxn TNG
Kivag kata tnv nepiodo 27 - 30 Anpidiou 2005. O XapakTnpiowog TV NNywv okoOvNng
npayuatonoindnke pe Tn Bondeia dedopévwyv BAAGoTnong pe availuon 30x30 JeuTEPOAENTWY,
olpewva pe Tnv Tagivounon Olson World Ecosystems. O1 anapaitnTeg apxIKEG Kal OPIAKEG
OUVBNKEG Yia TNV €QAPHOYN TOU CUCTAMATOC MpogpxovTal and Oedopéva avaAuong Tou
ECMWF (European Center for Medium-Range Weather Forecasts). To oU0Tnua €papuooTnKe
apxika yia Tnv nepiodo 23-27 Anpiliou, waoTe va dnuioupynBei éva ikavonoinTikd unoBabpo
oKOVNG OTNV NEPIOXN OAOKANPWONG, Kal 0T CUVEXEIA Yia TNV nePiodo evdiapEPOVTOC.

4.1. AZioAdynon pe Baon d0puUPOPIKEC EIKOVEC

e np®TN QAacn, He TN Xprnon SopuPopIK®V EIKOVWY TUNou TOMS (Total Ozone Mapping
Spectrometer) Kal MPOYVWOTIKWOV €IKOVWV TOU HOVTEAOU ZKipwv, €EETACTNKE KAl
d1anioTWONKE n I1IKAvOTNTA TOU GCUCTAMATOG va MNPoBAEWEl TN XwPOXPoVikh €EEAIEN Tou
eneigodiou (ExnAua 2). O1 eikoveg TUNou TOMS oTnpilovTal oTh YPAuMIKn avaloyia YeTa&l Tng
nukvOTNTAG TWV AEPOAUMATWY HE TO ONTIKO Toug BabBog (Aerosol Index, Al). H pérpnon Tou
onTikoU BaBoucg npayuatonolsital PECW TNG METPNONG TNnG oniobookedalopevng UV
akTivoBoAiag e NnoAAanAd pnkn KUPATog, n onoia €£apTaTal AUECA Anod TN CUYKEVTPWON TWV
owpaTIdiwv oTnv atgoo@aipikn oTAAN. Ol €IKOVEG OTNV APIOTEPN OTAAN TOU OXAHATOG 2
npoépyxovTal and Td anoTEAECUATA TOU CUCTAMATOG ZKipwV Kdl OnTIKonoinénkav HE To
Aoyiopikd NCAR Graphics (version 4.4.2).

4.2. AZloAdynon e BAon ENITONIEC UETPIOEIC

H ouykekpipévn a&lohoynon BacileTtal otnv aueon oUykpion OIaBECINWY NEIPANATIKWOV

156 WYneoiakn BiBAI0BAkN ©edppacTog - Tunua Mewloyiag. A.M.0.



f \mummxmxxxx\\\\\mxmmxm\&\m\\\\\\\\\\\\\\\\\\w

8° MaveAARvio Femypa@ikd ZuveEdpio r.Z.n. TnAsniokonnon Xaproypagia

0€dONEVWV KAl ANOTEAECUATWY TOU OUCTAMATOG KAl ANOOKOMEN OTO va €AEyEEl MOOOTIKA TIG
eMdodoeIc Tou TeAeuTaiou. AkolouBsi n diadikacia aloAdynong:

e [lpaypaTonoindnke nocoTIkn a&loAdynon ToUu OUVOAOU TWV HETPNOEWV MOTE vd
XpnoigonoinBolv ekeiveg nou BewprBnkav wg ol nio a§ionioTeg.

e AvanTtuxbnke kaTdAAnAn diadikacia yia TNV £Eaywyr TWV CUYKEVTPWOEWV OKOVNG
andé Ta NPoyvwaoTika nedia Tou HOVTEAOU ZKipwv OTIG TOnMoBedieG Twv OTABPWV
evOIaPEPOVTOG.

e AnuioupynBnkav ouykpiTIka JlaypdupaTa Xpovikng €EEAIENG TNG OUYKEVTPWONG
OKOVNG YIa KaBe oTabuo (ExnuaTta 3 - 6) PYeTall Twv dIaBEcIHWY NapaTNPNoswWV Kai
TWV NPOYVWOTIKOV TIHOV TWV dUO €kOOCEWV TOU GUOTAHATOG.

e [0 kABe OTABUO eKTINAONKE TO OTATIOTIKO MEYEOOG TOU OUCTNUATIKOU OQAANATOG
BIAS, onwg nepiypageral otn digbvry BiBAloypapia (Wilks, 1995). EidikoTepa, o
JeiKTNG ekTING TNV avTioTolxXia avapeoa otn WeEon TIMNA Npoyvwong Kal napaTtrnpnong.
To péyebog auTo NpokUNTEl anod To aBpoioua Twv 31aPopwV o€ gUVoAo N TIH®V:

BIAS = 1 i;(Fi -0,) N

Z€ nepinTwon onou BIAS < 0 TO HOVTEAO UMOEKTIMG TIG HETPOUNEVEG CUYKEVTPWOEIG, EVW
TINEG Me BIAS > 0 oxeTifovral HE UNEPEKTIUNON TWV aVTIOTOIXWV TIOV NApATripnong.
Idavikeg npoyvwoelg epgpavifouv BIAS = 0 (ZxNpa 7).

e H diadikacia a&ioAdynong enavaAnelnke kal yia Tnv nponyoUuevn €kdoon TNng
ouVvIOTWOAG MNEPIYPAPNG ToU KUKAOU OKOVNG, ONWG auTh avagéEéperal and Toug
Nickovic et al. (2001).
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University of Athens (AMANFG) SKIRON Forscast OMI Asrosol Index
Total Dust Load (mar/m ) Sat 308/P4/B5 at 12 UTC on April 30, 2005
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Sxnua 2. Eikoveg gpopTiou okovngG (mgr/m2) and 1o ouoTnua Skipwv (apiotepd) kai Aerosol

Index (3€€id) yia Tnv nepiodo 28 - 30 AnpiAiou 2005. Oi €IkOVEG Tou dnuioupynénkav e To
Aoyiopiké NCAR Graphics.

10, 500, 990. 1480. 1970. 2460. 2050, 3440. 5930, 4420. 4910. 5400. SAYD. GIA0. GBTD
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3Ta IxNHaTa 3-6 n BeATiwpPEvn €kdoon avagEpeTal wG SKIRON_v2, evw n nponyoUHEVN WG
SKIRON_v1.
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SXnpa 3. Xpovodidypaua OUyKEVTPWONG OKOVNG oTov oTabuo 52203.
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Sxnua 4. Xpovodidypaua ouyKEVTPWONG OKOVNG oTov oTabuo 52681.
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SXnMa 5. Xpovodidypaua ouyKeVTPpwonG OKovnG oTov oTabuo 53276.
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Sxnua 6. Xpovodidypauua oUyKEVTPWONG OKOVNG oTov oTabuo 53787.
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ZUOTNMATIKO ZPAApa
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Zxnua 7. Zuornuatiko opdAua BIAS yia kd6e oTabuo yia Tic dUo ekdO00EIG TOU OUOTNIIATOG
Skipwv. H BeATiwuevn ékdoon avapepeTal w¢ SKIRON_v2, evw n nponyouuevn wg
SKIRON_v1.

'Onw¢ gaiveral and Ta xpovodiaypdupaTta Kal To ouoTNUATIKO o@AaAua, n véa €kdoon Tou
OUOTAMATOG g@avifel onuavTikn BeATiwWon oTnV anoTUN®on Tou KUKAOU OkOvVNG oTnv
aTuoogpaipa. Idiaitepa oToug oTabpoulc 52203, 52681 kal 53276 To HMOVTEAO KATAPEPVEI va
neplypayel Pe apketd kaAn akpifeia Tnv €€ENIEN Tou eneicodiou. AEilel va onuelwBei OTI N
a&lonioTia Twv dIaBEaINWY HETPROEWY dev gival dedopévn, KaBWE N eNidpacn TONIK®V NNyWV
punavong kal avbpwnoyevmv dIEpyaci®v i0ayel o@AaAuara oTig HETPROEIG Twv PM10.

5. Supgnegpaocpara

TN OUYKEKPIMEVN €pyacia NaApoucsidoTnke Wia BeEATIOHEVN €kdOON €VOG CUCTNMATOG Yid
TNV NPOCOHOIWON TOU KUKAOU OKOVNG QPUOIKNG NPOoEAEUONG OTNV aTuOogalpa. H ocuvioTwoa
yla TNV neplypa®n Twv OIEPYACI®V NAPAYWYRG, METAPOPAG Kal gvanobeong owpaTidiwv
Tpononoinenke yia va AEIToupyei oTn SOMN TOU ATHOOQAIPIKOU HOVTEAOU ZKipwv. Ta véa
OXNUATa evowpaTwenkav oto PovTEAO oKOVNG Kal afloloynbnkav Pe eAEyXOUC guaiobnaoiag
yla Tnv nepintwon ensigodiou okovng otnv Kiva and tnv €pnuo Gobi kaTta Tnv nepiodo 27 -
30 AnpiAiou 2005. H NnpooappocTIKOTNTA TOU LOVTEAOU OE onoladnnoTe NePIoXn TOU KOOUOU
og ouvduaopo pe TNV a&lonioTia TwV aplBuNTIKWV OXNUATWY TOU ENETPEWAV TNV MNPpwTOTUMNN
€appoyn Tou yia pia anopakpuopevn neploxn TNG AvaToAlkng Aciag. To oloTnua SKipwv
a&lohoynBnke pe Tn Bondeia dopuPOPIKWY EIKOVWY TUnou TOMS kal avaAuenkav MoloTIKA ol
duvaToTNTEG TOU OTNV MNPOYvVwon €&vog eneigodiou okovng. H ouykekpiyévn a&loAdynon
avédeife T duvaToTNTa TOU KHOVTEAOU VA MPOCOMOIMVEI T HEYAANG KAipakag HeTagopa
okOVNG anod €pnMIKEG NEPIOXEG KABWG KAl Tn XWPOXPOVIKN €EEAIER TNG. MNa Tnv MoooTIKN
a&loAdynon Tou CUCTAKNATOG £QAPHOCTNKAV CUYKPITIKG dIaypaupaTa XPoviKnG €EEAIENG TNG
OUYKEVTPWONG OKOVNG OS OUVOUACWO WE OTATIOTIKA WEB0JO. Me BAon Ta anoTeAéopaTa TnG
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a&ioAdynong, TO HOVTEAO VYEVIKA UMOEKTINA TIG MEYIOTEG TIMEG TWV HETPOUHEVWV
OUYKEVTPWOEWY, EV® MNAPATNPNONKE onuavTikn BEATIWON OTNV MPOYVWOTIKH IKAVOTNTA TOU
OUCTNHATOG HE TNV EPAPHOYH TWV VEWV OXNUATWV Napaywyng kar evandébeong. Av AngBouv
unown n aBeBaldTNTa Nou UNAPXEl OTIG HETPROEIG oKOVNG (MEPIOPITUEVOG DEIYHATIKOG XWPOC,
€Nidpacn TOMIKWV MNYWV) KABWG Kal n OXETIKA apain Ywpikn avaluon nAEypaTog Twv
NPOCONOIVOEWY (Nepinou 25 XIAIOMETPA), TOTE n anodoon TOU GCUCTAMATOG WMopsl va
BewpnOei IkavonoInTikn. ZUVOAIKa, n €ugAi§ia Tou kal n aglonioTia Tou To kabioTouv éva
XPNOINO €pYaAgio O £QAPUOYEC MPAyuaTikoU XpOVoOU yia TNV UMOCTAPIEN OCUCTNHATWV
npogidonoinong kai AqWnG ano®acewv nepIBAAAOVTIKOU XApAKTAPA O onoladnnoTe nepIoxn
Tou nAavnTn. Mpoyvwoeic Tou KUKAOU TNG OKOVNG OTNV aTHOO(pAIpa yia ThV MEPIOXN TNG
AvaTtoAikng Aciag o€  enixeipnoiakry  Bacn  eivar  dilaBeoiyeg otnv  10TO0EAIda
http://forecast.uoa.gr/meteo-envi.html.

EuxapioTieg

H Ouykekpigevn e€pyacia eknoviBnke OTO NAQiCI0O TOUu €peuvNTIKOU MPoypdppaTog
“MpoyvWwoTIKA CUCTAMATA NPOCOMoIwaNG Tou KUKAOU Tng okovng and Tn Zaxdpa kal Tnv
€pNUO  TNG avaTtoAikng Aciag [kOuni oTnv  aThoogaipd. ZuykpiTikn agloAoynon duo
ouoTnuaTtwv”. MNpoypauua E+T Zuvepyaoiag EANGdag-Kivag, MET 120-y, EMNAv M. 4.3.6.1.y.
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TEXNOAOIIEZ AYTOMATHZ METPHZH NOIOTHTAZ NEPOY ME
E®APMOIH ZTHN NEPIOXH KATQ ZOYAIOY MAPAOQNA (BA ATTIKH)

SwTnpoénouAog M., TZavng A.?
! TerraMentor E.O0.0.Z., ZapavTtanopou 26 kai STpatnyou Tounpa, Ay. lMapaokeur) 15342,
E-mail terramen@otenet.gr
2 Topéac Mew@uoikic — MewBepuiac, EOviko kai KanodioTpiakd Mavenioriuio ABnvayv,
MavenmornuiounoAn, Zwypdgou 15784. E-mail: atzanis@geol.uoa.gr

NepiAnyn

O1 empaveiakoi kalr unodyeiol uddrtivol noépol anoTeAoUVv ONUAVTIKOTATO napdyovTa
OIKOVOMIKNG Kal KOIVWVIKNAG EUNUEPIAg yia Tov NANBUoud Wiag neploxng: €ival avavemaoipol Kal
ME TNV KaTaAAnAn diaxeipion Pnopouv va cupBaAlouv oTnv asipopo avanTtuén. AuoTuxwg, n
€NEKTAON TNG BIOUNXAVIKNG Kdl aypoTikng dpacTnpldTnTag odnyei oe au&avouevn avtiAnon
unoyeiowv uddTwv, UNEPUETPN XPHON GUTOPAPHAKWY Kdl AINAaopatwv kal (ouxvd) napavopun
d1G6eon Twv Blounxavikwv anoBAnTwv. AUTA ouvendyovTdl Tnv JdpapaTikh Heiwon Kal
unoBdaeuion TnG noldTNTAg Twv udaTikwv anoBspdtwv. KaTtd cuvéneia, undpyel auEavopevn
avaykn avdantuéng NponyHEVWY TEXVIK®V OAlyoddanavng napakoAouBnong kal anoTihunong
TWV NOCOTIKWV KAl MOIOTIKWV OTOIXEIWV Twv UdATIVWV Nopwv. H epyacia auTr nepiypagel €va
NoAu-0dikO oUOTNHa WETPNONG KAl WYNPIAKNG KATaypa®ng €wg Kal 15 QUOIK®V Kal XNHIKOV
NapapeTpwv (OUYKEVTPWON pUNAVT®OV) MOU anoTigoUv Tnv noidTnTa Twv uddTivwv noépwv ot
npayuartiké Xpovo, To onoio avantuxenke yia va KaAUWel TIG anaitTrioelg kal npodiaypagég
TnG KoivoTikng Odnyiag 2000/60. To cuUoTtnua (Ovopalopevo Watertool™), XpNOILOMOIE
TeEXVOAOYia 10VTOENIAEKTIKWV NAEKTPOdiwV Kal ol €nidOCEIG KAl AnOTEAECUATIKOTNTA TOU
napouacialovTail die€odika PE epapuoyn oTnv nepioxr Tou Katw ZouAiou (BA ATTIKRA), n onoia
ed@avilel onuavTika npoBAnuara u@aAplpivong kalr pUunavong Tou Uunoyeiou udpogopéEd.
KatadeikvUeTal n anoTeAeopaTikdTNTa TnG PeBOdoU yia Taxeia, oAlyodanavn kal akpifn
anotunwaon TnG noldTnNTag TV UNOyelwv udaTIKWV MOPWV Kdl Ta MOAAANAG O@EAN nou
NPOCPEPOVTAl OTOUG JIAXEIPIOTEG USATIVWV NOPWV.

Abstract

Surface and groundwater resources are important assets for the economic and social
welfare of the population of a given area; they are renewable and with proper management,
they contribute substantially to sustained development. Unfortunately, the expansion of
industrial and agricultural activities lead to increasing withdrawal of water from the aquifers,
excessive use of pesticides and fertilizers and (frequently illicit) disposal of industrial waste.
This results in rapid reduction in the quantity and quality of water reserves. There is a
compelling call for the development of advanced and inexpensive means to monitor the
quantitative and qualitative characteristics of water resources. This paper introduces a
multi-channel system, developed in response to the requirements specified by Directive
2000/60 of the European Commission for water quality monitoring. The system can measure
up to 15 physical and chemical parameters (pollutant concentration) facilitating the
evaluation of water quality in real time. It implements the lon-Selective Electrode
technology and its effectiveness is demonstrated with an application in the area of Kato
Souli (NE Attica), which suffers from intense salination (sea-water intrusion) and pollution of
the aquifer. It is shown that the system comprises an inexpensive, accurate and fast method
to map the quality of groundwater reserves and assist aquifer managers in making effective
decisions.
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AEEEIG KA1B1A: MoidThTa vepoU, punavon udatwv, diaxeipion uSpPOoPOPEWY, I0VTOEMIAEKTIKA
NAekTPOdIa.

Key words: Water quality, water pollution, aquifer management, lon-selective electrodes.

1. Eicaywyn

H Jdpaparikr €AATTWON TWV UNOYEIWV UdATIKWV anoBeudtwyv, O ouvdudopo HE TNV
au&avopevn enideivwon TnG noidTNTAG TOU VEPOU AdYw Odlapopwv HOopp®V punavong
anoteholv JUo ooBapd nepIBalAovTika npoBARUaTa nou avTigeTwnifovral and Toug
SlaxeIpIoTEG UdATIKWV NOpwV. Ta NPoBANHATA AUTA £€XOUV APKETEG APVNTIKEG ENIDPATEIG OTNV
aypoTikn dpacTnploTNTA, TNV OIKOVOoWid, To PUOIKO MepIBAANOV Kal, TO GNUAVTIKOTEPO, OTNV
UYEia TwV KaTavaAwTwv vepoU. EAv apeBoUv aveEéAeykTa pnopouv va diakuBeUoouv TNV
eunuepia oAokAnpwv nAnBucopwv! H npdAnywn kalr peTpiacn TETOIWV KIVOUVWV anaiTe
NPOCEKTIKO OXeJIAOUO Kal TOAUNPA JI0IKNTIKA PETPA, TA OMoia yia va €ival anoTeAeopaTika,
1I3iWG O NEPINTWOEIG EEEAICOONEVWV KPIoEWV, MpEnel va AneBolv otnv Bacn a&ioniorng
nAnpopodpnong, napadoTeag OTOUG OXeDIAOTEG Kal ANNTEG ANOPACEWV WE aoPAAeld Kai
TaxuTnTa.

Ouoiwdn TETOIOU €idoug NANPOPOPNON €ival N NoIOGTNTA TOU VEPOU TwV USPOPOPEWV Kal
OUYKEKPIMEVA N napouadia f PN, UPNA®V CUYKEVTPOOEWY avemBuunTwVv XNHIKOV EVOOEWYV
(punavTtwv). O1 oupBaTikEG HEBODOI anoTiynong Tng noloTNTag vepoU anaitouv dueon
deiypatoAnwia Tou udpogopéa (HECW GPEATWV N YEWTPAOEWV) Kal XNuiKfA avdAuon oTo
€pYacTnpIo, AV Kal OPIOHEVEG NAPANETPOl PnopoUv va HETPNOoUV in situ Pe €EEIDIKEUMEVO
XNMIKO €EonAiopd. e kGBe nepinTwaon, n XNMIKA avaAuon eival akpiBng kal agioniorn, aAAa
TAuTOXPOVWG apyn kai aildov danavnpn diadikaaia (n.x. Wilson and Hunt, 1986, Clesceri et
al., 1989). H Tayxeia kai oAiyoddnavn npdoKTNON £yKUpwV OedOUEVWY ANAITEl TNV €@aApuoyn
VEWV TEXVOAOYIWV, EAAXIOTA EEAPTNHEVWVY ANO TNV XNKHIKN avaiuon.

H epyaoia aut napoucialel Tnv e@apuoyn Miag TETolag TeXvoAoyiag, n onoia
EKMETAAAEUETAI TIG PUOIKOXNHIKEG 1IBI6TNTEG 10VTWY €v dIAAUCEI, NPOKEINEVOU va HETPROEI TV
OUYKEVTPWON TOUG: OUCIACOTIKA €KTEAEI XNMIKR avAaAuon XpNOoIHMOMoIOVTAG TIG (PUOIKEG
1510TNTeEG TwV 10vTwv. H Texvoloyia auTr uAonolgital og €va MNpwTONOPIAKG cUCTNHA
METPNONG £€wC Kal 15 QUOIKOXNUIKOV NAPAPETPWY TAUTOXPOVWG (Watertool™), To onoio
neplypageTal €v ouvTopia kal €nideikvUETAl PE pia €Qappoyn O NPAyHaTIKEG OUVONKEG
unaiépou, aTnv nepioxn Katw Zouliou MapaBwva (BA ATTIKN).

2. SUOKEUN HETPNOEW®V KAl aioONTAPEG

To oUoTnua anoTeAeital anod €va BuBIfOPeVO GwPATH Mou nepIAaPBAvel Toug aiobnTrpeg
Kal NePIEXETAl o Wia oTiBapn KUAIvOpikr Bnkn and TiTavio (Eikdova 1). 'ExovTag d31a0TACEIG
600x48mm, 0 QWPATAG Wnopei eUkoAa va ciocaxBei o OWANVEC YEWTPROEWV JIAUETPOU
60mm. AAAa onoudaia €€apTruaTa Tou CUCTAKATOG €ival n povada yneionoinong, n Hovada
eA\éyxou/ anoBnkeuong dedopévwy Kal n Jovada PeTaddoong SJ0HEVWV.

O1 PeTPOUNEVEG NAPANETPOI NepIAaPBavouv Bepokpaacia, NUKvOTNTA, OAIKE OKAnpOTNTA,
NAEKTPIKN €I8IKA aywyiuoTnTa, pH (Me akpiBeia 0,05 povadeg), Eh, dialeAupévo oEuyovo (Ue
akpipeia 0,05mg/It) kal ouykevTpwaoslg punavtowv (NH,", NOs , Na*, CI, Ca®*, F kail H,S,
oAa pe akpiBeia Touldyiotov 0,1 mg/lt). O aIoONTAPAG AYWYINOTNTAG NMPOCPEPEl HEYAAO
duvapiko gUpog (10-102 S/m pe akpiBeia péxpr 0,03%) kal pnopei va xpnoigonoinBei og
NoAAG d1aQopeTikd Ta NePIBAANOVTA, ano YAUKA vepA PEXP! Kal AAHEC.

Ol I0VTIKEG OUYKEVTPWOEIG METPOUVTAl HE 10VTO-eMIAEKTIKG nAekTpodia (ion-selective
electrodes - ISE). 'Eva 10VTO-€MIAEKTIKO NAEKTPODIO €MIONG AMNOTEAEI PWPATH MOU PETATPENEI
TNV dpacTnpIOTNTA £VOC OUYKEKPIMEVOU I0VTOG O NAEKTPIKO SUVAMIKO, TO OMoio WMopei va
METPNOei e BoATOPETPO. H QuaIKh BAon OAWV TWV MOTEVOIOUETPIKWV WETPNOEWV auToU Tou
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gidoug eival n egiowon Nernst Kal Ol (PUOIKEG KAl KATAOKEUAOTIKEG AENTOUEPEIEG TwV ISE
MnopoUv va peAeTnBoulv oe NANBwpPa TunmkKwV dnuooieupaTtwy (n.x. Covington, 1979 Morf,
1981 Koryta and Stulik, 1983 Koryta, 1994 Christian, 1994 - yia Taxeia aA\d oxeddv nAnpn
nAnpopopnaon BA. Wikipedia, 2006).

H povada peTpnoswv eival €va NAEKTPOXNMIKO OTOIXEI0 (NOTEVOIOUETPIKO KUTTAPO) Mou
npooapTaTal oTo KATw AKPo TOU QWPEATR Kdl oTo onoio npooapuolovral mnoAAanAa
NAekTPOdIa. Ta nNAekTpOdIa PETPHOEWV OUVOEOVTAl PE TOUG OKPODEKTEG UWNANG €UNEdNONG
€10000U TOU MOTEVOIOUETPOU Kal TO NAEKTPOSIO avaQopdag He Tov akpodEKTN XApnAng
eunédnong €100dou. H akpiBela Twv NOTEVOIOUETPIKWY HETPAOEWV €ival £1mV kal n
guaioBnaoia 0,1 mV. Ta nAekTpodia nou xpnoigonoloUvTal Ye To cuoTnua Watertool™ yevika
dIaBETOUV UYNAO OUVTEAEDTN €MIAOYNG, Tunika Tng Ta&ng 10-2 - 10-5 ot oxéon MPe Ta
anokA&IOPeva 16vTa.

Eikova 1. ApioTepd: O @wparric, Je npooaptnueva ISE katd Tnv diapkeia BaBuovounong e
npotuna diaAvuara. Ag&id: O wpartnc El0ayOUEVOC O PPEATIO YEWTPNOEWS. 2TNV napouoa
nepIiNTwon 10 oUoTNIAa Exel dIauopPwWOEl yia UETPNOEIG piag Bonc kal uadi LIe ToV pwparr)
anoTeA&giTal ano pia karaypa@ikn povada kai éva H/Y (@opnto n X€IpoOG), yia EAEyXO TNG
d1adikaoiag UETPROEWY Kal anoBnkeuong Twv deOOLEV®V.

. —

'OAa Ta NAekTPOdIa PETPNOEWY, KABWG KAl To NAEKTPODIO ava@opdc Unopolv va avteEouv
oc MIEoEIC pPéxpl 25 Kg/cm? kal va kataduBolv oe BAON péxpl 250m, ASITOUpYQVTAG OE
Bepuokpaaieg péxpl 60°C. 'Exouv d1aoTacel 175mm x 8mm Kal 0 oXedIaonoG Toug eNITPENE!
TNV €UKOAN Kal Taxeia evaAlayn dia@opeTIKWV NAEKTPODIWV Kal PETPOUNEVWV MNAPAHETPWY,
olUPQWVa HE TIG aAnaithoelg TG €peuvag N Tnv €EEAIEN TNG KATAOTAONG, EVW® EMEKTEIVEI
ONUAvTIKa TOV KATAAOYOo TWV NAEKTpodiwv nou pnopoUv va xpnoigonoin®olv. EniTpénel
eniong TNV epappoyn NAekTpodiwv KAaTAAANA®V yia €IDIKEG I OTOXEUOHEVEG UDPOYEWAOYIKEG
MEAETEC. To NAekTPOdIO avagopdag €ival NPooTaTeUPEVO PEoa oe €101k MAAMVN Kal €ivail
€niong avTIKaTaoTAcoiyo.

To oloTnua pnopei va xpnoigonoinBei pe dUo TPOMOUG: €iTe WG POPNTOG OTABUOG Yia
METPAOEIC O pia ekaoToTe Béon (Eikdva 1), €ite wg dikTuo OTABUW®Y, EPOCOV CUMNANPWOEI PE
NOUNOJEKTEG apPidpopng TNAEUETpiag (EVowUaTwHEVO NpwTOKoAAO TCP/IP eni TnAspwviag
GSM). e k@6 nepinTwon, To cUoTnUa unooTnpileTal and AOYIOWIKO QUTOPATOMNOINGNG TWV
METPNOEWY, BaBPOVOUNONG TwV NAEKTPOJIiwV, auTodIayVWOTIKWV EAEYXWV Kal nigronoinong,
enegepyaoiag kar aneikoviong Twv dedopévwv (TerraMentor, 2004). To AOYIOMIKO HMOPEi
€niong va npoypauuaTiodei yia va idonolei 6Tav ol GUYKEVTPWOEIG pUNAVT®V EENEPVOUV €va
npokaBopiopévo kKaTtw@Al. AuTo e€ival 10iIaiTepa Xpnoigo oTav To cUoTnua eykabioTaral wg
OikTUO 0€ neploXeg uwnAou kivdUvou, 1 kata Tnv Oidpkeld €EENICOOUEVWY KPIOEWV.
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8° MaveAARvio Femypa@ikd Zuvedpio r.Z.n. TnAsniokonnon Xaproypagia

MepaiTépw NANPOPOPIEC Yia Ta TEXVIKA XAPAKTNPIOTIKA TOU OUCTAMATOG, €MIdOOEIC,
€MNIONUAVOEIG KAl NPOPUAAGEEIG nou npénel va AngBoUv ot NEPINTWOEIG €I0IKWV OUVONKWV
unaiépou pnopolv va avalntnBouv aTo Eyxeipidio Xprong (Terramentor, 2004), diaBgoipo
MEOW TOU NMPWTOU CUYYPAPEA TOU NAPOVTOG.

w

Epappoyn ornv nepioxn Karw Zouldiou (Mapabwvag, BA ATTIKR).

H vewAoyia kal yewpop@oAoyia Tng gupUTepnG nepioxng Kartw ZouAiou nmeplypdgeTal o
onNUavTiko apiBud dnuooieloswy (n.x. Boetechtel and Papadeas, 1968 Lozios, 1991, 1993:
Margonis et al., 2002 Zevn et al., 2004- Pavlopoulos et al., 2006). INa Toug okonoug Tng
napouoag epyaciag 6a napatedei povo oUVTOMN NePlypa®n Bacikwv aTtoixeiwv (BA. Eniong
Eikova 2).

H neploxr HEAETNG ekTeiveTal aTnv NedIvn Neploxn Tou KaTw Zouliou, n onoia kaAUunTeTal
ano OAokalvIKEG aAAouBlakeg anoBéoelg naxoug PeExpl 30m, av kal ol BopeldTepol aTaduoi
METpnoNg TonoBeToUvTal og MAgioTOKAIVIKA Xepaaia 1IZnuata (Pt.tr otnv Eikova 2, Pe naxog
TouAdaxiotov 30m). Ta 1I{nuata unepTiBevtal acUPeWva €ni Tou TomikoU unoBaépou
anotehoupevou and Tpiadika £€wg Avw KpnTidikd pdpuapa pe napePBoAr oxIOTOAIBWY Tou
Méoou KpnTidikoU (oxIoTOAIBolI PapvouvTag, Km.sch otnv Eikova 2). Ta npavni Tov Aopwv
npoGg Poppd kal avatoAdg Tng NePIOXNG MEAETNG kKaAunTovTal anod adldipeEToug KmVOUG
KopnuaTtwyv (Pt.sc.cs oTnv Eikova 2), av kal Jovov ol dUo avaTtoAikoTepol oTabuoi (27 kai 28)
€XOUV €yKATAOTABEI O€ TETOIO OXNKATIOKO.

AvaQopika He TIG USPOYEWAOYIKEG OUVONKEG, ol ICNUATOYEVEIG Kal KapaTikoi USpoPopEig

§

Northing (m)

4224000

500000 501000 502000 503000 504000

Eikova 2. To dikTuo oTaBuwv napakoAoubnong noioTnTag vepou (aveoTpaupéva Tpiywva) Kai
TO YEWAOYIKO NEPIBAAAOV TNG NEPIoxNG LEAETNG: al: AAAouBiakd iIlnuara Pt.sc.cs: AdiaipeTol
lMAgioTOKAIVIKOI KWVOI KOpNUATWV Pt.tr: MAgioToKaIvIKG xepoaia ilnuara- M.ms: Meoo — Avw
Meiokaivika Aiuvaia ignuata Ks.mr: AvwkpnTidikd pdpuapa-Km.sch: SxioTroAiBor Papyvouvrag
Kj.mr: Katw KpnTidikd pdpuapa. H eikova BacileTar oTov Tuniko xdptn kAipakag 1:50000
nou dnuooievel To IFTME.
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r.Z.M. TnAeniokonnon Xaproypagia 8° NaveAAnvio Fewypa@iko ZuvEdpio
nou avantlooovTdl KATw anod Tnv nediada Tou KATw ZouAiou unogepouv and €vrovn
upaApupivon. O navraxoU undpxwv @pedatio¢ udpo@opeag, o onoio¢ avanTuoosTal oTa
aAlouBlakd kal xepoaia 1IfnpaTa, €niong unogepel and u@aAApUpIivon Kal avapeveral va
unoBaduileTal nepaitepw and punaveon €€ aitiag TNG €vrovng aypoTikAg dpacTnpioTNTAG Kal
aAwv avBpwnoyevwv napayovtwv. H neploxn diEpxeTal nepiodo €vrovng avantuing, evw
UNApXel Kal GnUavTik avnouxia yia Tnv nepIBaAAOVTIKR €niBApuvon ToU MAPAKEIPJEVOU
udpoPIOTONOU KAl NEUKOdACOUG TOU ZXO0IVId.

H noidoTnTa Tou veEPOU Tou Ppeartiou udpopopea napakoAouBeiTal oe €va OikTuo 41
PpedTwV Kal yewTpnoswv (Eikova 2).

O1 peTpnoeig AapBavovTal kata diacThparta, Je To cUoTNHa JIaUOPPWHEVO YIA PETPNOEIG
ot €va ekAaoToTe oTaBuoO kal dievepyolvTtal and nAnpwua dU0 MAPATNPNTOV O XPOVO
AlYOTEPO TNG Miag epydciung nuépag (évag napaTnenTnG MNopei eniong va SIEKNEPAIWTEl TNV
idla epyacia al\d pe oxeTika BpadUuTepoug pubuolc). Twv epyaci®v unaibpou nponyeitar Kal
Enerar Baduovounon Twv NAekTpodiwv Pe npoTuna diaAluaTa, NPOKEINEVOU va eAeyxBei n
oTaBepOTNTA TNG anodoong Toug. MAgov ToUTou, KATA Kalpoug AappavovTal deiypata vepouU
ano Tuxaia eMAgyOUEVEG YEWTPNOEIC KAl PPEATA, TA onoia avaAuovTal PE TIG KAAOGOIKEG Kdal
JOKIUAOHEVEG HEBODOUG TNG aVAAUTIKNG XNHEIAG NPoKeIHEVOU va eheyxBei n moToTNTA TWV
anoTEAEOPATWV TOU auTopaTonoinuévou Watertool™. Tapddeiyya TETOIWV  OUYKPICEWV
napatibeTal oTov livaka 1, oTov onoio kaTa@aiveral n oxedov anodAuTn cupupaToTnTa PETAEU
TV dUO aVAAUTIK®V HEBODWV.

Mivakag 1. SUyKpion OUYKEVTPWOEWY IOVTWV ano UeTpnoeig Watertool™ (WT) Kai KAQOOIKEG XNIKEG
avaAuoeig (XA). ‘OAeg ol TiuEG nAnv TnNg aywyiuotntag (o) kai pH didovrar oe mg/It.
MeTprjoeig Watertool™ kai deryatoAnwia gyive oric 29/6 kai 3/7/2007. O1 XNUIKEC
avaAuoeIc Eyivav aTo UOPOYEWXNMIKO EpYaaTrpio ToU napaptiuaroc =avénc tou I.ILM.E.

©¢on Hu/via o (S/m), WT o (S/m), XA NOs , WT NOs , XA
16 29/06/07 0,40 0,40 252 251
20 03/07/07 0,12 0,13 162 144
30 03/07/07 0,81 0,79 286 287
37 29/06/07 0,12 0,14 100 67
©¢éon Hu/via NH.*, WT NH.*, XA pH, WT pH, XA
16 29/06/07 0,45 0,42 7.1 7.1
20 03/07/07 0,19 0,18 7.8 7.8
30 03/07/07 0,26 0,20 6,8 6,8
37 29/06/07 0,73 0,10 7.5 7.3
©¢on Hu/via Na*, WT Na*, XA Cl, WT Cl, XA
16 29/06/07 112 118 984 989
20 03/07/07 268 270 105 117
30 03/07/07 409 410 2552 2585
37 29/06/07 60 56 234 220
©¢on Hu/via F,WT F, XA ca®, WT Cca®*, XA
16 29/06/07 0,27 0,33 410 409
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8° MaveAARvio Femypa@ikd ZuveEdpio r.Z.n. TnAsniokonnon Xaproypagia

Mivakag 1. (ouvexeia)

O¢on Hu/via o (S/m), WT o (S/m), XA NOs , WT NOs , XA
20 03/07/07 0,49 0,42 155 128
30 03/07/07 0,18 0,27 958 957
37 29/06/07 0,02 0,18 237 193
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Eikéva 3. MetaBoAsc otnv ouykevipwon NO3~, ClI~ kai Na+ oTtoug aTtaBuouc 3

(navw) and 13 (kdTw).

stnv napoloa epyacia napoucidlovral dedopéva anod névre NepIddOUG HETPROEWY, Ol
onoieg €éAaBav xwpa kaTta Tnv avoi&n, B€pog kar eOivonwpo 2006, kal XeiNwva kal BEpog
2007, eomialovrag o€ NAPAMETPOUG OXETICOMEVEG HE METABOAEG TNG  UQAAPUpPIVONG
(ouykevTpwoeig Na* kal ClI ), kal punavT®v nou NpoEpyovTal and aypoTikéG dpacTnpIdTNTEG
(NO3 ).

H Eikova 3 gpgavilel TNV WETABOAN OTNV CUYKEVTPWON PUNAVTWV CUVAPTHOEI TOU XPOVOU
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r.Z.Mn. TnAsniokénnon Xaproypagia 8° MaveAAnvio Fewypa@ikd ZuvEdpio

oTIC B¢0sIg 3 kal 13. 3’ au@OTEPEG TIC NEPINTWOEIG, Ta €nineda NOs  gpgavifouv unepBoAIka
UWnAR ouykévTpwon Tov MdpTio 2006, (11 kai 6 @OpEC uWnAOTEPN Tou eMINEdOU
ouvayeppol Twv 50 mg/It). H kataxpnoTiki epappoyn AINacuaTwv Kai QUTOPApHAK®V KaTda
TOUG guaiodnToug £apivolc PAVEC MIBavov va €Enyei auTr Thv oupnepipopd, dedouEvou OTI
aueoTepol ol oTabpoi 3 kai 13 eupiokovTal g€ olkieg oTa Opla evTaTika KAAAIEPYOUHEVNG YNG.
H OUYKEVTPWON VITPIKWV EAATTWVETAl OE OXETIKA 0TaBepd enineda Twv 100 — 200 mg/It yia
OAn TNV unoAoinn nepiodo PETPROswY, aAAd kal NaAl napapevel 2-4 QopeG PMeyaAUTepn Tou
opiou ouvayepuoU. SUYKEVTPWOEIG TETOIOU HEYEBOUG UMNOJEIKVUOUV EKTETAMEVN XPron
AnacpaTwyv kal euTopappdkwv kad’ 6An Tnv diIdpkeld Tou €Toug, PE nMiBavd PEYIOTO KATA
TOUG €apivoUg MWNAVEG. AUCTUXWG, dev UMNpEe duvatotTnTa enaAnbeucng Twv UWPNnAwmV
OUYKEVTPWOEWV VITPIKOV KATA Tov Mdaptio 2007, AOoyw €E€AvTANONG Tou W@EAIUOU Xpovou
{wAc Twv naiaioTepwyv ISE kal kabuoTEpnong TS véag napaAaBng HExP! Tov Maio.

Ol OUYKeVTPWOEIG XAwpidiou (CI7) kar vaTpiou (Na*) epgavifovral onupavTikeg, We
e€aipeon Tov Iouvio 2006 kai IoUvio 2007. O1 napaTnpPOUNEVEG TIMEG €ival YEVIKA OUUBATEG PE
KaBeoTwG AMIAg uQaApupIvong Tou (peatiou udpooped, yUpw and TG B€oeig 3 kal 13, n
onoia OPwG eP@eavifel onuavTikn dlakUPavon ouvapTrnoel Tou Xpovou. OI napaTnpoUEVEG
€ANAXIOTEG OUYKEVTPWOEIG (~40-100 mg/It) eivar duokoho va eEnynBolv e BeBaioTnTa.
Opiopéveg mBavov va ogeilovTal os Tonikn €EApTnon Twv JlEpyaciov U@aApUpivong n
NPoowPIVR eAATTWON TNG aAdTOTNTAG AOYW MPoo@AT®WV auinuévwv BpoxonTwoewyv (M.x.
ToUviog 2007), aAA@ kai AOyw deUTEPOYEVWV avOpwnoyevwv enePpacewy. TETola enéuBaacn,
yla napadelypa, ynopei va eival n dioxETeuon vepoU Tng eTaipeiag USPEUONG OTa PPEATA WETA
and oIkiakn xpron: e dedOPEVO OTI MOAAEG KATOIKIEG XpNOIPonoloUVTal WG eEO0XIKEG, MBavov
€701 va €€nyeital n avwpaAn eAaTTwon Tng aAaToTNTAG KATd TOUG NpWwTOUG BepIvolGg WUNVEG O
oplopéva onueia. duoika TETOIEG €ENYNOEIC NpENel va BewpoUvTal To NOAU NPOKATAPKTIKEG KAl
To NpoBAnua eEakoloubei va TeAei uno digpelivnon. Z€ KABe nepinTwaon OUWG, €ival oageig ol
duokoAigc nou gugavilovTal Kata Tnv epunveia dedopévwy NoloTnTag vepoU Kal To BA60G TNG
oQeINOHEVNG £peuvag npoTol doBoUv IKavonoINTIKEG anavThoEIG.

H Eikova 4 eikovilel TNV OUYKEVTPWON VITPIKWV KAl XAwpidiou ge dAoug Toug aTabpoug
ouvapTnoel Tou Xpovou (2006). Av kal Pn augeca Tekpaptd anod Tnv Eikova 4 povo, eival
€UkoAo va dianioTwBei OTI og 0TABUOUG EUPICKOUEVOUG OTNV YEITOVIA EVTATIKOV YEWPYIKWV
dpacTNPIOTATWV N CUYKEVTPWON VITPIKWV €ival €EAIPETIKA UWNAR Kata Tnv didpKeld Tou
MapTiou (QpKETEG POPEG Avw Tou opiou) kal Baivel eAaTToUEVN NPOG TO TEAOG TOU £TOUG, AV
Kal NapaPével UnNepavw TwV AVEKTWV opiwv. H napatnpoUpevn onuavTikn diagoponoinon
OTNV OUYKEVTPWON VITPIKWV HETAEU oTabuwyv €ival ouvapTtnon Tng €vraong Tng Napakeipgevng
aypoTikng dpacTnpldTNTAG KAl €ival €niong OUOTNUATIKA WG OuvapTnon Tou Xpovou. H
diagoponoinon oTnv ouykévTpwon XAwpidiou eival €niong evdiaQEpouad. 3€ YEVIKEG
YPAUHEG, avapéveTal OTI n @uaoikn dlepyaocia u@aApupivong Ba emi@pépel avénon Tng
ouykévTpwong ClI~ kal Na* To B£po¢ kal eEAGTTwON Tov XEIova. AuTd dvTwe napatnpeital os
ApKETEG 0O€0eig, €IOIKOTEPA AUTEC Mou OxeTifovTal MeE aoBeviy NAPAKEINEVN aAYpPOTIKN
dpaotnpiotnta (BA. eniong Tnv Eikova 4). Map’ 6Aa auTtd undpxouv B£coeic Omou n
OUYKEVTPWON XAwpidiou kata Tov MdapTio Tou 2006 eival onuavTtikd uywnAoTepn ano Tnv
undAoinn nepiodo. O@eilel gniong va onuelwBel OTI N OUYKEVTPWON XAwpPIdiou OTIG BECEIG
AQUTEGC OUOXETICETAl APKETA KAAG PE UWNAR NEPIEKTIKOTNTA OE VITPIKA. AUuTO niBavov onuaivel
OTI OTIGC B£0sIC auTEG undpyouv Olepyaciec napaywyng XAwpidiou emmnAgéov TnNG (PUOCIKNAG
UQaAuUpIvong, ol onoieg pnopei va oxeTiovral PE aypoTIKEC Kal GAANEG avOpwnoyeveic
dpaoTnpIOTNTEG. ‘'ONWG Kal NPoNYoUHEVWG, N €ENyNON auTh €ival NpokKaTapkTIKnA. AANWGCTE, N
AenTopEPNG avaAuaon kal oulnTnon TEToIwV JIEPYAcinV eKPEUYEl TOU okonou Tng napoloag
kal Ba doBei aAlou.
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8° MaveAARvio Femypa@ikd ZuveEdpio

O1 Eikdveg 5 napouaiafouv TNV XwpIkn
KATAvouM TNG CUYKEVTPWONG VITPIKWV KATA
Tnv 6" NoguBpiou 2006 (apioTepd) kar 29"

Iouviou 2007 (d€€ia). H kaTtavoun
ey@avitel Ta  idla  nepinou  yevika
XAPAKTNPIOTIKA 0 au@OTEPOUG  TOUG
XAPTEG: N OUYKEVTPWON VITPIKWV €ival

XaunAn ortnv Bopeia, avatoAikn Kadl voTia
nepigeTpo  TNG epeuvnBeioag nepioxng,
OMoU YEVIKA UNAPXOUV OIKIOTIKEG {WVEG Kal
dev kaAAigpyouUvTal evTaTikd. AvTIOETWG, N
nAgov €vrtova KaAAlepyoUpevn €kTacon yng
nepi To HESO TNG MNEPIOXNG MEAETNG
edeavilel noAl  UWPNAEG  OUYKEVTPWOEIG
viTpikwv. Eivar eniong ocaeng n uUnapén
duvapik®v peTtaBoAwv. TMa napddeiyua
€ival gu@avng n Xpovika kal Tonika
EVTOMIOHEVN AypPOTIKN dpacTnploTnTa OTNV
neploxn Tng 6€ong 17 (BA. Eikdva 5, xaptn
6/11/2006), kai ol oNUAvTIKEG aAAAYEG OTO
MEyEBOG TWV  OUYKEVTPWOEWV  METASU
NoeguBpiou 2006 kai Iouviou 2007, 1Diwg
ora NA Tng pehetnbeioag nepioxng. Ol
Eikoveg 6 napouadialouv TNV  XWPIKN
KATAvoMr TNG OUYKEVTPWONG XAwpidiou
kata Tnv 6" NosuBpiou 2006 (apioTepa) Kai

29" Iouviou 2007 (defid). Tlevika
naparnpeitai ONUAavTIKN NAEUPIKN
diagoponoinon, ME UYnAOTEPEG

OUYKEVTPWOEIG oTa BA kar NA dkpa Tng
MeAeTnBeicag neploxng Kal  OUVAMIKEG
MeTaBoAéc ouvapTiosl Tou Xpovou. H
TOMIKM CUMNEPIPOPA TWV CUYKEVTPWOEWY
XAwpidiou ev pepel pnopei va anodobei og
avTioToixn TOMIKN eEaprtnon TV
dlepyaciov UQaApupivong kar dI° auTng
otnv  doun Kal nepatoTnTa  TWV
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Eikova 4. H petaBoAr nG ouykévipwong NO3 ™
(ndvw) ka1 ClI (kaTtw) o€ 6Aou¢ Toug oTabuoug

ouvapTnoel TOU XpOvou yia To £€1o¢ 2006.

UMOKEIPEVWYV IZNUATOYEVWV OXNUATIOU®V KAl Tou unoPadpou. € YEVIKEG YPAUUEG eival
dUokoAo va JoBei AenTOMEPNG Kal €UNEPIOTATWMEVN €ENYNON TwV NApATNPROEWV WE Ta

unapxovra kal Povo Jedopéva.

e kABe nepinTwon, AUQOTEPEG Ol

Eikdveg 5 kalr 6

kaTadelikvUouv ndoo MePINAOKEG WMNOPEI va €ival ol KATAVOUEG PUNAVTAV OTOUG (PPEATIOUG
UDPOPOPEIC KAl CUVENWG TO MAEYHA TWV MNEPIPEPEIAKWV Kal TOMK®V JIEPYACIOV MOU TIG

dnuioupyoulv.
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4. ZulATNnon Kai Supgnepdaopara

H noidTnTa Twv E€MQAVEIOK®V Kal Uunoyeinv uddTikwv nopwv napakoAouBeiTal
ouOTNUATIKG O MOAAEG NMPONYMEVEG XWPEG, AV Kal KUPIWG KATa TPONO CUMPBATIKO: ME ARWwn
delyndTwV vepoU Kal epyacTnpiakn Xnuikn avaiuon. H Eupwnaikr odnyia-nAaicio 2000/60
Nitrate Concentration - 6(11/2006

Nitrata Distribution - 29(06/2007

EENERE

EErFFEEEER Y

:7 A J e bx oo - =

Easting (m) Easting (m)

Eikéva 5. MAsupikn karavour Twv ouykevTpwoewv NO3~ 1nv 6n NoguBpiou 2006 (apioTepd) kai
29n Iouviou 2007 (5€&ia).

Chloride Distribution - 2906200

(8

C1 Concentration - 6/11/2006

Northing (m)
EERERER
Noﬂ.lllv.lg(r;‘;.

mwmmmmm;' P 31000 eaxe M

Easting (m) Easting (m)
Eikova 6. MAgupikn katavour Twv oUuykevTpwoswv Cl~ (8e&id) Tnv 6n NoguBpiou 2006 (apioTepd)
kar 29n Iouviou 2007 (d€&ia).

nepi UdATIKWV NOPWV KABIOTA UMOXPEWTIKA TNV napakoAolBnon Tng noldTnTag vepou Kal
oUVTOHA OAEG Ol XWPEG-MEAN TNG Eupwnaikng 'Evwong 6a npénel va Ikavonoifoouv auoTnpEg
npodiaypa®eGg eKTEAEONG TETOIWV €pyaciov. H avanTtuén nponyHEVWY  (QUOIKOXNHIKWV
aiodnmipwv (ISE), ogg ouvduaoud e TIG OUYXPOVEG duvaToTNTEG CUAAOYNG, availuong Kai
METAdooNng dedopEVV HECW TNAENIKOIVWVIAK®WV SIKTUWYV, SIEUKOAUVOUV TNV napakoAouBnaon
TnG noldTnNTag vepoU in-situ kai on-line. ENiNA£ov, ol JETPATEIC Nou YivovTal Pe ISE €xouv To
NAEOVEKTNHUA Vva €ival Kata noAU TaxUTEPEG anod TIGC CUMPBATIKEG XNMIKEG avaAUoEIg, eve
NPOoPEPOUV acUyKpITa HeEYaAUTepo OYKo MAnpogopiag. 'ETal, ynopolv va Xpnoigonoinfouv
oTnv napakoAolBnon TnNG nolOTNTAG VEPOU yid MNICTOMOINUEVEG €pApHOYEG  (Mm.X.
npodiaypa@EC Nooigou vepoU), yia Wn MICTOMNOINKEVEG e@appoyeC (M.X. XapToypdgpnaon Tng
punavong unoyeiwv udaTwv), KaBWG Kal yia akadnuaikn €peuva (n.x. edaMOAOYIKEG HENETEG).
S ONd Ta aAVWTEPW €peUvVNTIKA nedia, ol METPNOEIG ME ISE Npoo@EPOUV  ONUAVTIKA
npooTiBepevn aia oe oUYKpION HE TIG €PYACTNPIAKEG XNMIKEG avaAUCEIG: yid OUXVEG N
ouvexeic (adidkoneg) epapUoYES sival onuavTika @OnNvOTEPEC Kal ENITPENOUV TNV CUAAoyR
NoAU peyalou Oykou OedOpEVWV O MOAU CUVTOHO XPOVIKO dIAoTnua, NapeXovTag £r1al pia
NoAU MIO MEPIEKTIKA Kal avaAuTikh Bdaon dedopEVWV €Ni TNG KATAVOUNG, CUMNEPIPOPAC Kal
€EENIENG TNG KATACTAONG PUNAVTIK®V NApayovTwv. AUTO €NITPENEl TNV Taxeia andoBeon Tou
Ke@aAaiou Nou enevdUBNKE OTNV €yKATAoTaon Tou OIKTUOU napakoAoUBnong kai onuavTikn
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€Eolkovounon NOpwv an’ ekei kail nepa.

H peAéTn nou Aappavel xwpa otnv neploxr Katw Zouliou napexel geyain noooTnTa in-
situ OgdoPEVWYV Yia TNV MoldTNTA KAl MooOTNTA TOU Unoyeiou vepoU, Mpaypa mou €niTpEnel
TNV OUOXETION XPOVIK®V (EMNOXIAKWV) KAl XWPIKOV HETABOA®Y TWV HETPOUHEVWV NAPANETPWYV
ME NEPIPEPEIAKEC Kal/ 1 TOMIKEC QUOIKEG diepyaocieg (upaApulpivan) Kal avlpwnoyeveic
napepBaoceig (aypoTikn dpaocTnpldTNTA KAl Xprnon yng). Me Tov Tpono autd kaTeédeliEe Tnv
XPNOIMOTNTA KAl anoTEAECUATIKOTNTA TNG Neplypageioag Texvoloyiag ISE otnv digpelvnon
Kal avTideTonion oUyxpovwyv nePIBAANOVTIK@OV KIVOUVWY MOU €ival dpKeETA KOIVOi OTIG
NapdakTIEG NEPIOXEG TNG VOTIAG Eupwnng kal ava Tov KOOWO YEVIKOTEPA.

EuxXapioTieg

To €pyo oUAAOYNG Kal avaiuong dedopévwy NoloTNTAG VEPOU aTnV neploxn KaTtw ZouAiou
ouyxpnpartodoTeiTal and To Eupwnaikd Koivwvikd Tapeio kar EBvikoug Mopoug (EMEAEK II)
MYGAIOPAZ.
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ANAMNTY=H MONTEAOY QZ EPFTAAEIOY AHWHZ ANMO®AZEQN IN'MA THN
ENAANAKTIKH AIAXEIPIZH ANMMOBAHTQN ZYZKEYAZIAZ:
E®APMOIH 2TO AHMO AOHNAIQN

Toyia A.12, Kapaiokou K.2, Aunshiotng K.2, XapironoUAou P.2, Aalapidn A.*
1Xapokoneio Maveniorriuio, Tunua Mewypapiac
2Avantuéiakr) Etaipeia Anpou ABnvaiwv
3Xapokoneio Mavemorruio, Tunua Oikiaknc Oikovouiac & OikoAoyiac

NepiAnywn

'Eva  TEXVO-OIKOVOMIKO HOVTEAO MPOCOMOIwONG avanTuxdnke ¢ epyalsio ANWng
anopAacewyv, yid va OJlepeuvnoel TIG €MOOCEIG AVAKUKAWONG Kdl  avakTnong nou
eMITUyxavovTalr anoé Ta didagopa oxnuata diaAoyng oTn nnyn nou epapuolovTal g€ ToniKo,
NepIPePEIaKO Kal €BVIKO eninedo. To YovTéAo avanTlooovTag SIapopeTIKA OEVApPIA, GUYKPIVEI
Ta emiTelydaTta - €nIdOCEIS TWV CUCOTNHATWV dIaxEipiong anoppIdpdTwy nou ugioTavTal n
oxedidlovTal va e@appooTolV HE TOUG MOCOTIKOUG OTOXOUG Mou uloBeToUvTal anod TIG
NOAITIKEG OIaXEipIoNg aAnoppIUATWV. H KalvOTOMia TOU HOVTEAOU EMIKEVTPWVETAl OTN
AENTOPEPN avaAuaon kai NEPIypagn Tou UNOCUCTAKATOG SIAAOYNG 0T NNy Kal GUAAOYNG TwV
AVaKUKAQOIH®WV UAIK@V. AUTO anoTeAei éva XpnoIhNo €pydAcio yia To oxediaouo Kal Tnv
a&loAdynon Tng anddoong TNG €PApHUOYnG TOU CUCTAHATOG O MANPN KAipakda. To povTélo
€pappodeTal oe Tonikd €ninedo, XPNOIMOMOIMVTAG WG NEPINTWAON HEAETNG TA Tpid MIAOTIKA
npoypauuaTa avakUKAwoNG nou avanTtuxdnkav oto Anuo ABnvaiwv. Ta anoTeAéopara Tou
HovTEAOU UMOJEIKVUOUV OTI N €PAPHOYN TWV MAOTIKOV MPOYPAUHATWV O NARPN KAigaka
niavov dev Ba enapkEcel yid TNV €MTEVEN TwV OTOXWV aVAKUKAWGONG Tou Afuou, Kai £Tal
NPOTEIVOVTAl CUPNANPWHATIKEG EVEPYEIEG.

MODEL DEVELOPMENT AS A DECISION SUPPORT TOOL FOR
ALTERNATIVE PACKAGING WASTE MANAGEMENT SYSTEMS:
APPLICATION IN THE MUNICIPALITY OF ATHENS

Togia A.1?, Karaiskou K.3, Abeliotis K.3, Haritopoulou R.?, Lazaridi K.*

!Harokopio University, Department of Geography
2Municipality of Athens Development Agency
3Harokopio University, Department of Home Economics and Ecology

Abstract

A techno-economical simulation is developed as a decision support tool in order to
investigate recycling and recovery performances achieved by different source separation
schemes at a local, regional and national level. The model compares the achievements-
performance of existing or planned waste management systems under different scenarios
with the quantitative targets adopted by waste management policies. The novelty of the
model lies in the detailed analysis and description of the source separation and collection
sub-system for recyclables. This provides a useful tool for planning and evaluating the
efficiency of full-scale system implementation, as well as solid waste management policies.
The application of the model at a local level is presented, using as a case study the three
different pilot recycling schemes developed in the Municipality of Athens. Results indicate
that full-scale implementation of these pilot schemes may not be able to deliver the
recycling targets of the Municipality; therefore, additional actions are proposed.
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AEEEIG KAEIBI1A: andBAnTa ouokeuaciag, avakUkAwaon, HovTéAo, dlaloyr) oTn nnyr), AARPOG
ABnvaiwv.

Key words: packaging waste, recycling, model, source separation, Municipality of Athens.

1. Eicaywyn

O Nopog 2939/2001 vyia TIG OUOKEUATIEG Kal TNV EVAAAGKTIKN JIAXEipIon OUOKEUATIWV Kal
AaA\wV npoidvTwy, nou evapuovilel TNV €BVIKA vopoBeaia aTn oxeTIKn odnyia 94/62/EK Tng
Eupwnaikng '‘Evwong, kabopilel TOug MoooTIKOUG OTOXOUG TNG €AANVIKNAG MOAITIKAG yia Tn
dlaxeipion Twv anoppidPaTWV cuokeuaciag, Beonilel PNETPA yia TNV €vaAAakTIKR diaxeipion
TWV OUOKEUAOI®V, KABWG Kal TNV UMNOXPEWTIKNA O0OpYAvwon OUCTNHATWY &VAAAAKTIKAG
dlaxeipiong and Touc unoxpeoug JIaxXEIPIOTEC KAl T CUMUETOXN TOUC OS AuTd.

270 nAaioglo auTd, ol OTA kaAoUvTal va avanTugouv eupewg npoypdupaTa yia tn dialoyn
otn nnyn (Aoll) kal avakUKAwon TwVv anoppidUaTwV oUuoKeudaaoiag, ME XPoviko opilovTa
uAonoinong nNepIopIoHEVO Kal Xwpig va diaBéTouv Tnv anaiTtoUpevn euneipia, dedopgvou OTI n
EANGDa, ot oOxéon HE GAANEG €UpWNAIKEC XWPEG napoucidlel Peyain uoTépnon os Bguara
avakUKAwoNng. Me okond Tnv unoatnpi€n Tng diadikaciag AnWng ano@dcswv, To oxedlaouo
TOV VEWV TEXVIKOV AUCEWV, NPOYPAUHATWV Kdl OXNUATwV OSIdAoyng oTn nnyn Kai
avakUKAWONG Kabwg kal Twv dlanpayuaTeloewyv HeTa&l OTA Kal €UMNAEKOMEVWV (POPEWV
(eyKekpigéva oUOTAMATA €VAAAAKTIKAG Olaxeipiong), n avanTtu&én kai €@appoyn HOVTEAwWV
Mnopei va BewpnBei wg €va 1diaiTepa NoAUTIHO gpyaleio.

O oxediaopog, n avanTuén Kai n epapuoyn evog ouoTnuaTog Acoll kal avakUKAWGONG o€ Jia
neploxn, koivornta, dnuo eival €va 181aiTepa SUOKOAO eyxeipnua, Ta anoTeAéopaTa Tou
onoiou dev eival apeoa opata (Tucker, 2003). O oxedlaouog evog npoypappatog Acll kai
avakUKAWONG O€ MIa OUYKEKPIMEVN neploxn MNpoUnoBETel kaTapXnv Tn yvawon TO00 Twv
MoIoTIKWV OC0 Kal MOCGOTIKWV XAPAKTNPIOTIKWV TwV ACTIKOV ZTEPE®V AMOBANTWV Mou
napayovTal. Me Baon Ta oroixeia auTtd, npoadiopilovTadl ol aTOXO! TOU NPOYPAUHATOC KAl TWV
KpITnpinv a&ioAdynong Twv €nidOCEWV TOU, HME ava@opd O CUYKEKPIPEVO XPOVIKO opilovTa.
EnmiAéyovTal Ta UAIKG-oTOXoIl, auTd dnAadr nou Ba diaxwpioToUV anod To PeUPa TWV CUHHEIKTWV
anoppINuaTwy, n anokopidn Twv onoiwv Ba npaypatonoindsi and To oxnUa OUAAOYNG
AVOKUKAQOIPWV Kal Ta onoia 8a odnynbouv npog avaktnon. EkTiu@vTalr ol ayopeg yia Ta
avaKTOHEVA UAIKA KaBwg kal Ta €goda nou Ba npokUWouv anod Tnv NwANor Toug. EkTipwvTal ol
NoooTNTEG TWV AVAKUKAWOIYWY UAIK®V nou 8a avaktnBoUv pe BAon TO NOCOOTO CUMHETOXNG
TWV KATOIKWV OTO NPOYyPaAuuad, n ekoTpareia euaiodnronoinong nou Ba To unooTnpi&el kai To
oxnua diaxwpliopoU kai cUANoyng nou Ba enileyei (ERRA, 1998; Togia, 2003).

AauBavovTag unown Ta napanavw, Ta HovTéAa emiTpénouv Tnv agloAdynon meavav
EVAAAAKTIK®OV NPOTACEWV avanTuéng Tou ouaThiuaTtog, duvavTal va PeAETAoouV pia NnAnbwpa
OXNMATWV Kal TEXVIKOV AUCEWV Kdl va €EKTIUAOOUV TIG npoBAenopeveg emdooelg (yia
napdadelyua NooooTda avakTnong, NocooTd eKTPOMNG, KOOTOC KAM) auTwyv, Kabwg eniong, va
€EeTAOOUV TN GUVOAIKN anddoon Tou CUCTANATOG, O MANPN KAIHAKa €QApUOYNRG, CUYKPITIKA
ME TOug oTOXOUC Nou To KABe Npoypappa KaAeital va eniTUxeEl.

2. Zxed1ao0poOG kal Avantugn ZuoTnuartwv Aol kal avakUKA®ong

O1 napapeTpol nou ennpealouv Tnv eniTuxia kal Tn BIwoINOTNTa £vOg cuoThpaTog Aall kai
avakUKAwoNG e€ival noAAéG. Ta 101aiTepa  XAPAKTNPIOTIKA TNG MEPIOXNG, YEWYPAPIKA,
KOIVWVIKO-0IKOVOMIKA, XWPOTAEIKA kal MoA€odopika eival KAnoleg and autec. Eniong, n
gualobnTonoinan Kai NePIBAAAOVTIKI CUMNEPIPOPA TwV NOAIT®V nailouv 131aiTepa onUavTiko
pOAo, dedopevou OTI ennpealouv APETA TNV CUHPMETOXN TOUG I KN oTo npdypauua (Everett &
Peirce, 1993; Hornik et al., 1995; Knussen et al., 2004).

MapdAAnAa, n CUPMETOXN TWV MNOAITOV ennpealeral kal and Ta TeXVIKA XAPAKTNPIOTIKA
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TOU npoypauuaTtog Acll nou epappdletal. Mo ouykekpiyéva, €va npoypauppa Acll nou Ta
MEOa MPOOWPIVAC anoBnKeUONG TwV aVAKUKA®OINWY UAIKOV BpiokovTal KOvTa oTa onueia
napaywyng Twv npog avaktnon anoBAfTwv (npdypauua nopTa-nopTa) napouacialel oxeTIKA
BeTIkG anoTeAéopaTta, AOyw Tou OTI 0 nMoAiTNG dev xpeialetal va diavuasl geyain anoorTaon
kal va kataBdAAer 101qaiTepn npoondBeld yid va OUPMPETAOXEl O auTo. AvTiBeta, €va
nPOypaupa nou To OIKTUO OUYKEVTPWONG - dnoBNKEUONG TwV MNPOGC avdakTnon UAIKQV
eykabioTaTtal oe KevTplika onueia, dev pnopesi va avapével avaloya anoTeAeopata. =T
TeEAeuTaia  nePIiNTwoNn, Kara KUPIO  TAKTIKA  OUMMETOXN  eugavifouv ol €vtova
g€uaioOnTonoIinpEvol NoAiTeg, ekTdg kal edv unapyel kanolo €idog kivntpou (Gonzalez-Torre
and Adenso-Diaz, 2005; Williams & Taylor, 2004).

EninA€ov, o apiBuog Twv peuPdATWVY OoTa onoia npénel va diaxwplioToUVv Ta anoppipyparta
ennpealel TN GUMMETOXN TWV MOAITOV OTO NPOYpPAUHA avakUKAWONG Kal KAaT' €nEKTAcon TIG
AVAKTWHEVEG MNOOOTNTEG TWV UAIKWV-OTOXWV Kdl TNV KaBapoTnTa Toug. ZTIG HEYAAEG NOAEIG
ME NUKvVR, KABeTn d0UNCN KAl NI0 CUYKEKPIYEVA OTA oUYXPOVA VOIKOKUPIA, AOYw EAAEIWYNG TIG
NePIOOOTEPEG QOPEG XWPOU aAAG  kal XpOvou, o OJlaXwpIohoGg TwV NdpayouevwV
anoppINPAaTwy nou npoopilovral Npog avakTnon os duo, Tpia N Kal NeplocdTepa pelpaTa
duoxepaivel Tn npoondBeia. AvTiBeTa, o dlAXWPIOHNOG TWV AVAKUKA®OINWV o’éva pelua
avapeveral nio eQikTog (Togia, 2003).

MeTaBaAAovTag AAAOTE Tov apIBUO TWV PEUNATWY Kdl Ta UAIKA-0TOXOUG (peUpa avd UAIKO
I avaueikTa peupata 2, 3, 4 ) KAl NEPICOOTEPWY UAIKWV) AAAG Kal Tn HEB0JO GUAAOYNG TOUG
(nopTa-nopTa, KevTpIka onueia), ol cuvduacuoi Nou NPoKUNTOUV avagopika We Ta oxnuaTa
Aol nou pnopouv va €@appocTouv €ival noAAoi kai ol anodOoelg TOU GCUOTHHATOG
SIaPOPETIKEG.

3. Nepiypa®n Tou MovTéAou

2Tn napoloa epyacia napoucialeTal €va TEXVO-OIKOVOMIKO HOVTEAO MPOCOHOoIwoNG Nou
avanTuxenke yia va Slepeuvioel TIG emdoOoelg (N0oooTd) avakUKAWONG Kal avakTnong nou
enITUyxavovTal ano Ta diagopa oxnuaTa — npoypdapuaTta Acll nou pnopouv va e@appocTolVv
o€ TOMIKO, NePIPepelakd Kal €Bvikd eninedo. Zkonog Tng napolodg MPOCEYYIong €ival va
OUYKpIVEI TIG anodOOEI§ TWV UQPIOTAUEVWY [ MPOBAENOUEVWOV OUCTNHATWV EVAAAAKTIKNG
dlaxeipiong o€ OXEON ME TOUG MOCOTIKOUG OTOXOUG MoU €xouv kaBopioel ol MOAITIKEG Kal
aTPATNYIKEG EVAAAAKTIKAG JIAXEIpIONG, KAl OTn CUVEXEId va avaAucoel kal va a&loAoynaoel TIG
NOAITIKEG AQUTEG Kal va NpoTeivel oevapia oUykAiong. To povTélo avanTuxenke o éva QIAIKO
yla To xpnorn nepiBailov. H apxikr Tou €kdoon avantuxbnke o€ npoypaupa EXCEL (Toyia,
2003), yeyovog nou enmiTpénel uwnAo Babuo diagdveiag aToug oUVOETOUG UNoAoYIoHOUG TNG
(QUOIKNG Kal OIKOVOMIKNG PONG TOU OUuCoTAMATOoG. Me okond Tnv Tunonoinon Kai
auTopaTonoinan TWV EICEPYXOMEVWV OTOIXEIWV, aAAd kal Tnv eniTayxuvon Tng diadikaociag
enegepyaaniag kal unoAoyiopoU NoAA@V JIAQOPETIKWV gevapinv napdAAnAa, avantuxbnke pia
deUTepn €kdOON TOU WOVTEAOU, OTNV onoia PETaypd@nkav ol Kwdikoi Kal ol UNoAoYIoHOI TwV
AOYIOTIK@OV QUAAWV 0 Npoypappa MATLAB (Kapaiokou,2006).

3.1 H dour Tou povTeEAOU

To npoTelvouevo PovTéNo aneikovilel OAeG TIC Baaikég diadikaaieg kal dpacTnpPIOTNTEG Nou
xapakTnpifouv €va oAokAnpwpévo cloTnua diaxegipiong anoppippdtwy (Tchobanoglous et al.,
1993) ano Tnv napaywyn ¢ Tnv TeAIK d1d6eon, cuunepiAaupavovTtag pouTiveg (uno-
MovTéAa) yia kaBepia ano auTtég (napaywyn, Acl, ouAloyn, ens€epyacia - TEXVIKEG Kal
TexvoAoyieg ene€epyaciag ONWC KOWMOOTOMOINGON, anoTEQPPWON HWE avdakTnon €eVveEPYeIdg,
TeAikr) di1aBeon o XYTA, K.AM.), YEYOVOG Mou €NITPENEl T HovTeAonoinon Kal €EEtaan evog
MeyaAou apiBuol SIapOpPETIKWV CUOTNUATWV JIaXEipIonNg anoppINUaTwy, PHE cUVOUAOHO TWV
d1apopwv d1adikaci®v Kal dpacTnpIoTATWY Mou OUVBETOUV To oUCTNMA nou HeAeTdral.
MapaAAnia, kaBe Baocikn Jdiadikacgia / OpacTnpidTNTA TOU CUCTAMATOG Jlaxeipiong
anoppIMPAaTwy pnopsi va anopovwdel Kal va AEITOUPYROEl WG AUTOVOUO HOVTEAO, HE
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€10epXOMEVA Kal €EEpXONEVA PEUNATA ANOPPIYUATWY, OTA onoia avTioToixoUv dandveg r/kai
£€000a (OIKOVOMIKNA POr OUCTAMATOG). H OIKOVOWIKA auTr por amoTUMWVETAl PE Tn Hop®n
KOOTOUG, POpwWV, €MIJOTACEWY, GAAWV XPNHATOJOTIKWV WNXAVIOMWV Kal €06dwv and Tnv
NOANCN AVAaKTOPEVWV UAIKOV Kdl eVEpYEIAS. Me Baon TIC napandvw duvaTtdTNTEG, 0 XPNOTNG

TOU HOVTEAOU MNopei va e€pyacTei €iTe 0t AenTopepeg €ninedo, aAuTd TNG KaBe
dpacTnpIOTNTAG/UMNO-HOVTEAOU, €iTe 0 UWNAOTEPO Kal Mo  OAOKANpwHEVO eninedo,
ouvdudalovTag TIG di1apopeg S1adikaacieg HETAEU TOUG.

‘OTav ol ENIPEPOUG POUTIVEG (UNo-PovTEAA) Xpnoldonoinbouv aveEdpTnTa, ENITUYXAVETAI N
avaiuon kail digpelivnon TWV ENINTOOEWV MouU dUvaTal va MPOKAA£CEl HId OPYAvWTIKA N
TEXVOAOYIKN HETABOAR oTn diadikacia f dpaoTnploTNTA Nou HeAeTATal. O ouvduaouog OAwWV

TWV Napanavw UNo-POVTEAWV aneikovilel €va oAokAnpwuévo ouoTnua  diaxeipiong
anoppINNAaTwy, énou pnopei va eEeTacBei pia NANBwPA NPOCOUOIWTEWY.
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Sxnua 1. Sxnuarikn Mapouadiaon (a) Tng doung Tou HovTeAou kai (B) TG pouTivag ouAAoyng.

Ta oToixeia/dedopéva €1006dou (inputs) Tou MoOvTEAOU €xouv opadonoinBei oe Tpeig
KATNyopieg : i) TIg Tonikeg napapeTpoug (local parameters), nou aneikoviouv Ta 1diaiTepa
XAPAKTNPIOTIKA KABe TomikoU ouoTAuaTog (napaywyn per capita, nAnBuUoOpOG nou
eEunnpeteital and éva oloTtnua Aoll, kdoTo¢ nou npokunTel and Ta didgopa oxnuaTa
OUAAOYNG nou e@appolovTal K.AM.), ii) TIC yevikég napapéTpoug (general parameters), nou
aneikovifouv Ta KOIVA XApakTNpIoTIKA Twv JdlaQopwyv TOMIK®V OUCTNUATWV Jdiaxeipiong
anoppIMHATV (QPUOIKO-XNUIKA XapakTnpIoTIKa Twv Jla@opwV PEUNATWV anoppIduATwV,
anodooelc piag povadag anoTEPPWOoNG N KOUMOOToMoIiNoNG O OXEON ME TA UAIKG A Thv
EVEPYEIQ MOU AVAKTATAI, KOOTOG MOU ouvendayovTtal ol dlapopeTikég WEBodol enegepyaaiag,
eniBapuvon andé Tnv €nifoArl QOpouU OTIG MOCOTNTEG ANOPPIMHATWY nou odnyolvTal yia
anoTéPpwon f TeAkn d1aBeon kAn), iii) TIC ueETaBANTEC Npodopoiwong (simulation variables),
nou agopoUV OTIG NAPANETPOUG eKEIVEC (MO OUYKEKPIKMEVA PUOIKAG PONG N/Kal 0pyavwTIKNG
OOMNC) OTIC OMoieG WNOPOUME va MpoBoUhe O AANAYEC WOTE Ol QUOIKEC anodOOEIG ToU
OUOTAMATOG VA GUYKAIVOUV e Toug (MocoTikoUG) OTOXOUG MoU auTo KaAeiTal va emituxel. Ta
anoTeAéopaTta n otoixeia €E6dou (outputs) apopolv o OUVOAO UANIK®V f/Kal evEpyelac,
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EKTIMNOEIG KOOTOUG KAl AAAEG OXETIKEG MANPOPOPIEG.

O kabopiopdg Twv Paocikkwv Oecdopévwv  €l00d0U  OTO  MOVTEAO npoanaitei Tnv
npayuaTonoinon npwWTOYEVAOV EPEUVOV Kal MEAET®OV KABWG Kal EKTIMACEWV OXETIKA ME
ONHOYPAPIKEG NAPANETPOUG, NApAYwYN Kal gUCTACN anoppIHATWY, KOOTN Kal eNdOCEIG TV
HEBOdWY OUAAOYNAG Kkal eneEepyaciac K.Am. To napov HPOVTEAO Osv EVOWUATWOVEl Kdanola
pouTiva nNpOBAEwng Twv napaydpevwyv anoppiypdTwyv, n onoia pnopei va avantuxBei
ave€dpTnTa yia noAAanAda Tonikd Kal Xpovika oevapla, €av anairnBei. Suvenwg, n MEANOVTIKN
€EENIEN Twv ONUOYPAPIKWV KAl HAKPOOIKOVOUIK®V MNAPANETPWY OTO MOVTEAO €I0AyETal
€EWYEVWC.

3.2 Aneikovion SUoTAPATOG: ANO ToNIKO o€ €BVIKO eninedo

YI00€TWVTAG MWia Mpoosyyion nou BacileTal o€ «ouoTAUATA-TUNOUG», Nou kaBéva ano
auTa agopd oTtn oguoneipwaon (aneikovion) Kiag opadag Tonikwv cUcTNNATWY Nou gugavifouv
Ta idla XapakTnpIoTIKA and danown TEXVIKWV XAPAKTNPIOTIKWYV, (QUOIKWV drnodocewy Kal
0pYavwTIKNG doMNG, To JovTéAo duvaTal va aneikovilel kal va dlepeuva dIaQopETIKA gevapia
dlaxeipiong anoppIppaTwy oe €0viko eninedo. Mo OUyKekpigéva, To cloTnua diaxeipiong
anoppippaTov piag xmpag P (SNP) unopei va neprypagei (anotunwBei) wg ouvduaopuog evog
apiBuol SIaPOPETIKWV TOMIKWY CUOTHHATWY “cucTrhuata — Tunol ” (ST), onwg divetal oTnv
egiowon 1.

SNP = {sT,}
, @

‘Onou j=1,2,...m o apiudg Twv “ouoTnudTwv — TUNWV “ NoOU avTInpoowneUouv To €BVIKO
oloTnua.

3.3 KaivoTtoyia kai EQpapuoyeg

H kaivoTopia Tou HOVTEAOU nou avanTUxXBnkKe, OUYKPITIKA HE TIG AAAeG OlaBEaipeg
NPOCEYYIOEIC, EMIKEVTPWVETAI OTNV AENTOMEPN AVAAUCN Kdal MEPIYPAPr TOU UMOCUCTANATOC
TNG OUAAOYNG Kal Mo OUyKeKpIdéva, otn Acoll kal GuAAoyR €NIAEYHEVWV PEUMATWYV, KUPIWG
avakuKA®OIJ®V. Av kal nMoAAd povTéAa avagépovrtal otn Acll kal avakUKAwon, auTta
neplopiovral OTO UMOAOYIOMO TwV aAMNOTEAEOUATWV aUTWV TwV d1adikaci®v, Onwg yia
napdadelyna oTov UNoAoYIOHO TOU MOCOCTOU avakTnong nou eAAxIOTONOIEI TO GUVOAIKO KOOTOG
Tou €€eTalOpevVoU OoUOTNHATOG dlaxXEipIonNG anoppIuPaTwy. MevikOTEPA, AQUTEG O NPOCEYYIOEIG
dev €EeTalouv Ta TEXVIKA XAPAKTNPIOTIKA TwV d1aQOopwV OXNUATWV Kdl npoypaupatwv Acofl,
OUAANOYNG Kal avakTnong nou s@apuolovral.

Se avtibeon Mde TA nNEPICOOTEPA  MOVTEAA MOU aoyxoAouvTal, MNEPIYPAPOUV  Kal
HovTeAonoloUv éva oAoKANPWHEVO cUaTNHa dlaxeipiong anoppiduaTwy (napaywyn — cuAloyn
- enefepyaoia-TeAlikn O1aBeon - BAEne Ta MovTéEAa Twv Baetz & Neebe, Huhtala,
MIMES/Waste, MWS) (Baetz & Neebe,1994; Hultala, 1997; Sundberg, 1998) To povTEAO Mou
avanTuxenke npoTeivel Yia noAU avaAuTiKh napouciaon Kai JOVTEAOMOINON ToU GUCTAHATOG
NG Acoll, GUANOYAG aVAKUKAMOIL®WVY Kal avakTnong UAIK®V. AUTO eniTpénel va e€etaagbolv ol
EMNINTWOEIC JIAPOPETIKWV OXNHATWV dialoyng oTn nnyn (KkaBopiopog UAIKOV-0TOXWV, aplBuog
PEUMATWY, UAIKO ava pelpa, avapikta pelpara) Kal Tponwv SIaAoyng aTn nnyn Kal cUANOYNG
(nopTa-nopTa, kadol Ot KEVTPIKA ONWEIA) OTIC MOCOTNTEG TWV AVAKTWHEVWV UAIKGOV, WG
guvapTnon : a) Tou NANBUCPOU NMoU CUMMETEXEl Kal EEUNNPETEITAl ano Ta NpoypappaTa nou
epappolovTal; B) Tic enidOOEIG per capita Nou €NITUYXAvoOVTal; Y) TO KOOTOG MNOU GUVENAYETAI
n €Qapugoyn TV Napandavw npoypauuaTtwyv. O QUOIKEG €MIDOCEIC TOU OUVOAOU TWV
oXNUATwV / npoypappdtwv nou e€etalovral and To MOVTEAO OUyKpivovTal NAvTa HE TOug
oTOXOUG MOU TO MPOYPAUKa KAAgiTal va enituxel, AauBavovrag undwn TIG OXETIKEG MOAITIKEG
nou uloBeTouvTal.

To povTéAo Nou napouacialeTal oTn napouca epyaaia £xel AdN £PAPUOCTEI PE emiTuyia, o€
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€0vIkO eningdo, Je okonod va €EeTacel Ta cuoTaTa SlaxEipiong OIKIAKWY anoppIPATwy nou
epapuodlovTal os TpeIG supwnaikeg Xwpec (FaAAia, Aavia, EAAGda) kai va avadeiel nwg ol
NoAITIKEG nou BacgifovTal gg VEOUG XPNHATodoTIKOUG HNXAVIoNoUG (€BEAOVTIKEG CUMPWVIEG —
voluntary agreements) duUvavtal va kataAn&ouv oe enidOOEIG avAKTNONG NOU UMoAEginovTal
onNMavTika anod Toug NoooTIKOUG OTOXOUG Nou KaAoUvTal va eniTUXouv.

4. NepinTwon MeAéTng: Afpog AGnvaiwv

>Tn napouoa epyacia napoucialetal n €QApUOyr TOU MAPANAV® HOVTEAOU OE TOMIKO
€Ningdo, XpnNOIKONOI®VTAG WG NEPINTWON PEAETNG TA Tpiad €MIPHEPOUG MIAOTIKA Mpoypdappara
Aol kal avakUkAwoNnG nou €AaBav Xxwpa oto Anuo ABnvaiwv (Tdoyia et al, 2006). INa Adyoug
EMMIOTEUTIKOTNTAG TA OIKOVOMIKA OTOIXEid Tou npoypdauuaTtog dev eival diabgoiya orn
napoloa @aocn. Baoildpevol oOTa aAnOTEAEOMATA TWV MIAOTIKOV AUT®OV MPOYPAHHATWV
avakukAwong, To napandavw HovTéEAo epapudoTnKe PE okond va e€eracel TIG eMdOTEIC ano
TNV €NEKTAON Kal O €upeia KAiMaka @appoyn TwV TEXVIKOV AUCEWV Kdl OXNMATWV nou
npoTabnkav kal JEAETABNKAV 0TO NAQICIO TWV MIAOTIKWV NPOYPAUHATWY, o€ cUyKpIon navta
ME TOUG MOOOTIKOUG OTOXOUG MNou €xel kaBopioel o ARWOG. TNV nePINTWONn Mou ol
AVAKTWHEVEG NOOOTNTEG DV AVTAMNOKPIVOVTAl OTOUG OTOXOUG Nou €xouv Tebei, eEeTalovTal Kai
avanTUuooovTal NoAAanAd gevdpia cUyKAIONG.

4.1 Nepioxn YEAETNG, NEPIYPA®N) oXNUATwV Adll KAl avakUKA®Wang

Eivar vyevikd anodektd OTI n avdantuén evog emTuxoUg npoypdupatog Acll kal
avakukAwong, €I0Ika o€ Mia PHEYAAn, aoTiKr Kdl NUKVOJOMUNUEVN NEPIOXT, AanoTeAEl NpOKANON
akoun Kdl o€ XWPES We NoAU peyaAUTepn euneipia kai diaBéoiya oToixeia andé Tnv EAAGda
(Everret & Pierce, 1993). H éAAeiyn oToIXEiwV Yia NpoypauHaTa avakukAwaong otnv EAAGda
UMNOXPEWVElI TOUG apHOSIoUC QOPEIC O MId MPOCEKTIKN Kal oTadiakn npocogyyion nou 6a
BaoioTei oTnVv andkTnon uneipiag péoa and Tnv avanTuén MAOTIKWV NPOYPAUHATWV.

O ARAuog ABnvaiwv €xel pia éktaon 37.953.568 m? kai 959.434 km 0dIkO JiKTUO,
npayuartiké nAnBucouod nou avépyxeral oToug 754.000 kaToikoug (EZYE, oToixeia 2001), evw
padi ge Toug aAAodanoug Kal TOUG EMICKENTEC MOU EI0EPYXOVTAl KABNUEPIVA OTNV MOAN, O
NUEPNOIOG NANBUCoNOC unepPaivel Ta 2.240.000 dtopa, oToixeia nou Tnv kadioTouv Hia anod
TIC MO NMUKVOJOMWNMEVEG NOAEIG oTnv Eupwnn, Me €viova KUKAOQOPIAaKA npoBAnuara,
apKeTOUG OTEVOUG OpOpouUG Kal nefodpopid, Kal GAAEG XWPOTAEIKEG Kal MOAEOJOMIKEG
101aITEPOTNTEG. Ta XapakTnpIoTIka auTa dnuioupyolv 131aiTEPEG DUOKOAIEG Kal MEPIOPITHOUC
oTNV €yKATAOTAON KAl EPAPHOYN €VOC ouaThuaTog Acll, o oxedlaopOg TOU OMnoiou anoTeAEi
€va JUOKOAO gyxeipnua. MapaAAnAa, n eAAINAG evnuépwaon Kal uaicdnTonoinon Twv NoAITwv
oc nepIBAANOVTIKA BEuaTta yevikOTepa Kal dIaXEipIong avakKUKAWOILWY UAIKOV €10IKOTEPA,
duoxepaivouv To ev AOYw gyxeipnua.

O Anuog ABnvaiwv, AapBdavovrag unown OTI éva npdypaupa Acl kar avakUkAwong,
akdua kal €dv Bewpeital 131aiTEPA €NITUXNMEVO OTNV MEPIOXN €PAPHOYNG TOU Ogv HMOpPEi
auToUalIo va anoTeEAECEl NPOTUMNO YIa AAAEG NEPIOXEG, £€0E0E OE EpapPUOYN £va OXETIKA KAIVOTOHO
yia Ta eAAnVvIka dedopéva, npoypappa dpdong Je oKoMo TNV anoKTnon uneipiag wéoa ano Tnv
gpapuoyn MAOTIKAG OOKIUAG dlapdpwyv cuoTnuatwy Aol Kal avakUKAwoNng anoBAfTwv
OUOKEUAoiag Kal EvTunou XapTioU o€ dIapOpPETIKEG MNEPIOXEG TOU, UE OKOMO TNV napakoAouOnaon,
Kal a&loA0yNnon TWV anoTEAECHATWVY Nou Ba npokUWouv anod auTr, YE TEAIKO aTOXO TNV eupeia
€pappoyn evog BINCIPOU Kal AEITOUpYIKOU GUCTANATOG avakUKAwWonNG atnv ABrva.

H npwToBoulia epapuoyng Twv MAOTIKOV NPOYPANNATWV avakUKAwONG BacioTnke og pia
OUYKEKPIUEVN HeBodoAoyia mou akoAouBnbnke woTe va Slac@alioTei, 600 €ival duvaTov, n
EYKUPOTNTA TWV ANOTEAECPATWY Nou Ba npogkunTav and auth Tnv epappoyn. H pebodoAoyia
auTn BacioTnke oTnV €papuoyr MAOTIKWV MNpoypappdTwy kal nepieAdupBave Ta akolouba
oTadia: a) npoodiopiopd Kal oploBETNON AVTINPOCWNEUTIKWV MNEPIOXWY EPAPUOYNG TWV
MIAOTIK®V NPOYPANHATWY, B) OXEDIAOUO Kal AvaAUTIKN NEPIYPAP TwV TEXVIK®V AUCEWV Nou
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epappolovTal, y) evNUEPWON KAl CQUYHOMETPNON TNG OTACNG Twv MOAIT®V yia Béuarta
OXETIKA ME TNV avakUkAwon kal d) dnuioupyia Baong dedopévwy yia Thv napakoAoubnaon kai
a&lohdynon Twv npoypapuatwv (AEAA, 2005).

Ta MIAOTIKA NpoypAupPaTa nou epappoéoTnkav agopolv o€ Tpia dIaQoPETIKA axnpaTa Aol
Kal avakUKAWoNG anoppidpdTwy ouokeuaaoiag Kal Evtunou XapTioU ONwG MNEPIYpA@ETaAl aTo
Mivaka 1.

Mivakac 1. MAotikd npoypduuara Aoll kai avakUKA@WonNG nou epapuooTnkav oro Anuo Aénvaiwv.

SxAMaTa Acll kal e ApIBUOC pEUNATWV . Tpdnog
AvakUKAwonc YAIka ZTOXO! dlahoync/auloync Ynodopeg Suloyng
KAaoaikog
Mpoypauua A 1 pelpa MNAE kadog MNopta - MopTa
. 1.1 m?
AnopAnTa :
. MovTepvol .
Mpoypauua B ZUGK?UGG'GC 3 peupara METAAAIKOI OF KEVTPIKEG
Kal EVtuno K50 0doug
xapri 0€ KEVTPIKA
, , AvTanodoTIka p
lpoypauual 5 peupara . onpeia
KEVTPA .
(nAaTeieg)

4.2 STOX0I, Sevapia Kdl AnoTeAéouaTa EQpapuoync

Mg TNV NpoonTIKN €PAPUOYNG TNG avakUKAwaoNG otnv ABriva g€ nAfnpn kAipaka, ol gTdxol
nou uloBeTei o Anpog ABnvainv agopolv GTOUG OTOXOUG Mou npoBAEnel o Nopog 2939/2001
yla Ta anoppigpata cuokeuaciag, napdAo nou TO0O n vouoBegia oo Kal ol onoleg EOVIKEG
ZTpatnyikég Alaxeipiong anoBAnTwv otnv EAAGSa dev npoPAENoOUV HEXPI CNHEPA KATAVOWN
TOV €OVIKwV OTOXwV avakUKAwong ava Anuo 1 dAAn yewypa®ikn evotnta. TMo
OUYKeKpIMéva, o ARpog ABnvaiwv anookonei (6Tav Quaoikd To cUoTnUa avakUKAwong nou 6a
avanTuxBel Ba BpiokeTal 0 GUVONKEG MARPOUC €QAPHOYNG) va €NITUYXAVEI €va MOCOOTO
avakUKAwong nou Ba kupaiveral HeTa&l 25-45% Twv NAPAYOUEVWV  AMOPPINHATWV
guokeuaoiag (oToxoG nou NpoBAénovTav va eniTeuxBei o €BVIKO €ninedo PEXPI TO TEAOG TOU
€Toug 2005). Avagopikd JE TO OTOXO avakKUKAWGONG YIa TO EVTUMNO XApPTi, AUTOC avEPXETAl OTO
30% TwV NapayoONeVWV NoCcoTATWV.

O Anpog ABnvaiwv napayel kabnuepiva 1.300 TOVOUG OIKIAKWV Kdl EUNOPIKWV anoBARTWY
(oToixeia 2004), OTOUuG onoioug eKTIYATal OTI nepinou 553 kalr 211 TOvol agopouv oTa
anoBAnTa cuokeuaociag kal &vrunou XapTioU avTioTolxa. =To Zxrua 2 divovTal ol aToxol
avakUKAwoNG nou B€Tel 0o ARPOG O TOVOUG avd nuépd, Aakopa kKal €av To xpovodidypauua
€niTeuENG Toug dlagoponoieital. EEaitiac Tng EAAEIWNG OTOIXEIWV OXETIKA WE TNV MOIOTIKN
availuon Twv Napayouevwy anoppiNpaTtwy  otnvy  ABriva, Ta oToixeia €100d0U nou
XpnoldonolouvTal yia TNV OXETIK €@APHOYN TOU MOVTEAOU agopolVv Ot €eKTIUNOEIC TOU
YMNEXQAE nou npayupatonoindnkav yia Tn oUvBeon TwV anoppIghaTwV HEYAAWV dAOTIKOV
KEVTpwV oTnv EAAGda, 0t OuoxEéTion Me Tn oUvOeon Twv napayOuevwyv anofAnTwv
ouoKeEUaaoiag.

Ta nNpwTOYEVr OTOIXEId MNOU OUYKEVTPWONKAV and Tnv €QApPoyn TwVv MIAOTIKOV
NPoypauuaTwy oto Afuo ABnvaiwv anoTEAecav OToIxEia €100d0uU OTNV anotunwaon Tng
«Y@ioTduevng Kardoraonc» (YK), kKabwg kal TNV a@eTnpia Twv unoBégswv ota aAAa duo
oevapla nou eEetaocbnkav. To «Sevdpio 1» (£1) napouaoialel Tnv epappoyr o NARpn KAigaka
TOU MPOYPAMMATOC, ONWG auTr oxedidoTnke and Tov ARUO O Ouvepyacdia HE Toug
EUNAEKOUEVOUG (POPEIG. TNV MEPINTWON MOU TA ANOTEAECUATA MoOu MpokUwouv and Tnv
€pappoyn Tou <«Sevapiou 1», unodeikvUouv OTI n e€@appoyn o NARpn KAigaka Tou
npoypaupaTtog Aol kai avakUKAwoNng onw¢ auTh diverar oto 31, enipépel xapnAotepa
NogooTd avakUKAWONG and ekeiva nou atoxelel o Afpog ABnvaiwv, eNopEvwg, napartnpeitai,
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anodkAion anod Toug oTdXOUG, avanTuooEeTdl To «3egvdpio 2» (22) (Mivakag 2, ExApa 2). 1o
«Zevdplo 2», NPOTEIVOVTAl CUWNANPWHATIKEG, OlopOwTIKEG evepyeieg (Mpoypappa A), He
okond va eniteuxBei oUykAIon PETAEU TWV EKTIMWHEVWV anodO0EwWY ToU MpoypdupaTog Kai
TWV NOCOTIKWV OTOXWV Mou B€Tel 0 Anpog (Mlivakag 2).

H enituxia Tou kaBe oxnuartog Aol kal avakUKAwoNnG BacileTal oTnv €niTeugn &vog
upnAoU nocooToU OUMMETOXNAG Kal napdAAnAa evog xapnAoUu nocootoU MpoopiEewv
avemBupunNTwVv UAIK®V KAl n onoia enituyia gival ca@wg anoTeéAECUA TNG OWAOTHG ENIKOIVWVIAG
anAwv odnyi®V Kal oUPPBOUA®YV, KAAG OXeJIGOPEVOU UMOOTNPIKTIKOU UAIKOU Kdl TAKTIKAG
EVNUEPWONG OXETIKA YE TNV NOPEIa TOU NpoypdappaTog (Waite, 1995). Aapfavovrag unoyn ta
TeAeuTaia, oTto 51 kal 32, npaypatonoinénkav ol akOAoUBeC UMOBECEIC OXETIKA ME TIC
€MOOOEIG TOU NPOYPAUMATOG: MIa EUPEIa €KOTPATEIO eVNHEPWONG KAl €uaigdnTonoinong Tw
NoAITWV €AaBe xwpa He emiTuxia, HE ANOTEAECHA TO NOCOCTO CUMMETOXNG va augnBei (nepinou
30%) kal va peiwbouv Ta aveniBupunTa UAIKA oTa oulAeyoueva peluata (Mivakac 2, 21, 32).

Mivakac 2. YnoBgoeic kai Sevdpia.

YpioTduevn . .
Mpoypduuara Enidooeig Karaoraon ZE\gpl)l)o 1 Ze\ggl)o 2
(YK)
Ap18uoc Kadwv 850 1.700 3.000
SUAAgyoOueveg MoooTnTeg 486.54 632 51 632 51
Mpoypapua A (kg/uriva/kado) ' ’ '
AvakT@peveg IloaoTnTeg 273,49 411,13 442,76
(kg/unva/kado) ’ ’ ’
Moogooro Avdktnonc ( %) 56,21% 65% 70%
Ap1Budc Kadwv 98 2.000 2.000
SUAAeyoueveg MoodTnTeg
no6voanma B (ka/uiva/kao) 220,31 286,40 286,40
AvakTweveg MoooTnTeG
(kg/urva/késo) 193,61 257,76 257,76
MogooTo Avdktnong (%) 87,88% 90% 90%
Ap1BuOC KEvTpwv 23 100 100
ZuAAeydevec IoooTnreg 8.636,72 | 11.227,74 | 11.227,74
. (kg/unva/kevrpo) ) ’ ) ’ ) ’
Mpoypappa I ; .
AVAKTWHEVEG [1000TNTEG 8.636,72 | 11.227,74 | 11.227,74
(kg/urva/kévipo) o B B
lMoogooro Avdktnonc ( %) 100% 100% 100%
Eunopikd AnoBAnta
Mpodypauua A | Suokeuaoiag kal ‘Evruno Xapti 40%
MogooTo Avdktnong (%)

H oUykpion Twv NOCOOT®V avakUKAWGONG Mou mpoékuyav oTto Z1 WE TOUG OTOXOUG Mou
€xouv TeBei 0dnyei o andkAion Twv duo TIHWV (ExNKa 2). =Tn nepinTwon auTh, €€sTaleTal To
52 ue okond va npoTtabolv kal va afloAoynBoUv Kal VEEG evaAAAAKTIKEG eveépyeleg. TMio
OUYKEKPINEVA, NPOTABNKE €va CUPNANPWHATIKO Npoypappa (Mpoypaupa A), ENIKEVTPWHEVO
oTNV avakTnon TV EWMNOPIK®V aMnoppINMATWY OUCKEUAoiag Kal Tou €vTunou XapTiou,
dcdopévou OTI O ARuOG epappdlel Adn €dIka npoypappa  cuiloyng (anokopidng)
anoppIKMPATWY OTIG EMMOPIKEG MEPIOXEG, KABWG emiong kai Tn e€nékTacn Tou SIKTUOU Twv
€1I0IkwV KAadwv (Kaunaveg) yia To évruno XapTi ge OpyaviopoUg, YNNPeoieg Kal Kupiwg
oxoAeia. EninAgov, UIOBETABNKE N MNPOTEIVOUEVN NUKVOTNTA JIKTUOU Yia Toug MNAE kadoug (1
kadog ava 250 kaToikoug) (ERRA, 1998).

SUp@Wva HeE Ta aAnoOTEAEOHATA TOU HOVTEAOU, N €@Apuoyn Ot MANPn KAipgaka Twv
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Noapaywyn, YAKAG-ZT10X01 Kl ZT6X01 AVOKUKAWGNG

térog

500.000

450.000

400.000 468.000

350.000

300.000

250.000

200.000

150.000

100.000

ARRRRRANY

50.000

NAPArQrH YAIKA £TOXOI ZTOXOI 2005 (min)

OAZA B ENTYTIO XAPTI O ANOBAHTA ZYZKEYASIAZ
Z10)01 KOl ATToTEAéTHOTA

térog

90.000

80.000

70.000
46.394

60.000 22.836

50.000

40.000

30.000

20.000
14.219

AV A N

10.000

ZTOXOI 2005 (min) YOIZTAMENH ZENAPIO1 ZENAPIO 2
KATAITAZH

B ENTYNO XAPTI O AMOBAHTA LYZKEYAZIAZ

Sxnua 2. H napaywyn, 7a uAikd oTéxol, ol 0TOX0I Mou BETel 0 AnLog
ABnvaiwv kai Ta anoTeAEoLIATA MPOOOUOIWONG

MIAOTIK®WV MNpoypapuaTwy Acll kal avakUkAwong (21) dev duvaral and povn TnG va
NPOCEYYIOEl TOUG OTOXOUG avaKUKAWGONG nou B€Tel o ARuog, akdua Kal av ol enidd0slc TwvV
npoypapuatwyv PeATiwbolv. Ta nocooTd avaktnong nou npokunTtouv 7,85% vyia Ta
anoppippaTa ouokeuaaoiag kal 9,7% yia To €vtuno XapTi avTioToixa, BpiokovTal NoAU pakpia
ano Toug eniBupnTolg aTOXOUG. ‘ONwg €€eTaleTal oTo 32, n €l0aywyr €vOg CUPNANPWHATIKOU
npoypdappatog Acll kal avakUKA®WONG TwV EUNOPIKWV anoppIPaTWV CUCKEUACiag Kpiveral
anapaitnTo yia va emiteuxBei oUykAion PHETAEU eMdOCEWV MNPOYPAUKATOG Kal OTOXWV (Sxnua 2).

5. Zupnepaopara
3TIG MEPEG MaG, N avanTugn evaAAaKTIKOV PeBOdwV dlaxeipiong anoppIdpdTwy Kai €1dika
TNG avakUKAWONG, anoTeAei MpoTepaldTNTA TWV €BVIKWV, NEPIPEPEIAKWY Kal TOMKOV
aTpaTnyikwv. H €iocaywyr, &vog emTuxnuévou oxnMaTtog Acll kal avakUKAWONG anoTeAEi
SUOKOAO eyXEipNUa ava@opika TOCO WE T QUOIKH, TNV TEXVIKI, 000 Kdl TNV OIKOVOUIKN
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BiwoipoTNTA TOU CUOTANATOG. MOAAG povTEAA avanTuxBnkav TIG TEAEUTAIEG OEKAETIEG OTO
TopEa TNG OlaxXeipiong TwV acTIK®WV OTEPWV aAnoBAATWV, ME OKOMO va unooTnpiEouv Tn
diadikacia AQWnG anopdcewv. To HOVTEAO MNOU NAPoOUCIACTNKE OTn napoloa epyaaia
ENIKEVTPWVETAl 0TO unocUoTnua TN Aol kal ouAAoyng, nou sniTpénel va €Eetaosl diagopa
oxnHaTa kal Tpénoug avakUKAWaoNG kail va a&loAoynaoel TiG eMdOCEIG TOUG, CUYKPITIKA UE TOUG
OoTOXOUG Mou kaAouvTal va enituxouv. H epappoyn Tou povTeAou ato Ao ABnvaiwv duvaral
va MAapexel onUAvTikn NANPoQOpNonN OXETIKA HE Tn MOPEIA TOU CUCTHAMATOG Mou €xel AdBel
XWpa, TIC €mdOCEIC Mou emTuyxdavovTdl HE TNV MAAAPN €@appoyn TwWV  MIAOTIKOV
NPOYPAPHATWV, ONWG €NiONG KAl NEPAITEPW CUMMANPWHATIKEG EVEPYEIEG.

EuxXapIoTieg

H epyacia ocuyxpnuaTtodoTeiTal and To Eupwnaikd Koivwviko Tapeio kal eBvikoug Mopoug
(ENEAEK MYOAIOPAZ II).
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H ZYNAYAZTIKH XPHZH TQN I'Mz KAI THZ MEOOAOAOIIAZ
ANAAYTIKHZ IEPAPXHZHZ ' A THN KATAZKEYH ENOZ TAZINOMIKOY
ZXHMATOZ TQN ArPOTIKQN NEPIOXQN. MEAETH MNEPINTQZHZ:
MEAOMONNHZOZ

XaAkiag X., Manadoénouiog A.
Xapokoneio Mav/uio, Tunua Mewypapiag

NepiAnyn

sTnv epyacia autn e€etdletal n  afonoinon Twv Tlewypa@ikwv [MAnpogopiak®mv
Suotnuatwv (MZ) oe ouvduaouo pe Tn diadikacia TNG AvAAUTIKAG IEpAPXNONG yia Tnv
Ta&ivounon aypoTIKWV NepIOXwV HWE BAacn To duvapikd TO OMoi0 CUYKEVTPWVOUV Yia va
AEITOUPYNOOUV WG POpPEi¢ unodoxrn Tou PAIVOUEVOU avTIoTPOPNG TNG aaTikonoinong. MNa Tnv
avanTtuén oxnuaTog Ta&ivounong akoAouBrnenke To PHOVTEAO AVAAUTIKNG IEpAPXNONG TO ornoio
nepiAapBavel Ta napakdaTtw oradia: a) kabopiopou TwV KpITnpiwv, B) dnuioupyiag
OUYKPIOIMWV KpITNpiwV, Y) KABOPIOWOU TwV OUVTEAECTWV BapuTnTag yia KABe KpITHPIO
(NpoadIopIoHOC «OXETIKNG onuaaciac» yia {elyn kpitnpiwv, ) dnuioupyiag TwV OTABUICUEVOV
XapTOV KpITNpiwv, Kdl €) napaywyn TV TEAIKOV BOegpdTIK@V XapT®V anoTignong Tng
unaibpou. Ta oTadia autd ulonoinBnkav Me TNV a&ionoinon KoIVWVIKOOIKOVOMIK®WY Kdl
XWPIKOV dedodévwy yia Tnv nepipépeia Melonovvnoou Kkal Pe Tnv agonoinon Twv
avaAuTik®Vv duvaToTATwV Tou IMZ nou oxedlAdoTNKE Kal UAOMOINGNKE yia Tnv papuoyn. H
OAn di1adikacia ouvioTd avaloyo evog XwpikoU ZuoThHaTog STAPIENG ANOPACEWY Kal UNopEi
va ulonoinBei Pe PIKPEG TPOMONOINTEIG O NARBOG NEPIBAANOVTIK®V €QAPHUOYDV.

COMBINING GEOGRAPHICAL INFORMATION SYSTEMS AND
ANALYTICAL HIERARCHY PROCESSING FOR THE CONSTRUCTION OF A
CLASSIFICATORY SCHEMA OF RURAL AREAS. CASE STUDY:
PELOPONNESE.

Chalkias C., Papadopoylos A.
Harokopio University, Department of Geography

Abstract

In this paper we study the potential use of GIS technology and Analytical Hierarchy
Process for erosional processes for the evaluation of rural region. The main aim is to
evaluate the potential of rural regions to support the phenomenon of reverse urbanization.
The general concept is the development of a classification scheme for rural regions based on
the following stages of Analytic Hierarchy Process (AHP): a) determination of related criteria
b) secondary processing of the criteria, ¢) weighing using pairwise comparison, d) weighted
criteria production and e) final rural evaluation mapping. The proposed method implements
statistical and spatial data and has been applied for Peloponnisos area (Southern Greece).
This approach is corresponding to a spatial decision support system for many environmental
applications in rural regions under development.

AEEEIG KAEIB1A: [T, avaAuTikr 1EpapXNon, avTioTpor acTikonoinong, Mehondvvnoog

Key words: GIS, Analytical Hierarchy Process, counterurbanization, classification of rural
areas, Peloponnese
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1. Eicaywyn

'Eva ano Ta kUpia oroixsia otn diadikacia unoaTAPIENG ARWNG anopacswy nou oXeTidovTal
Me To nepiBAAAov eival n ouvduaoTikn a&onoinon JIAMOPWV NANPOPOPI®V And MOIKIAEG
nnyeg. (Walker & Young 1997, Tiwany et al 1999).EidIka oTIG HEPEG Hag, n paydaia avanTugn
NG MANPOPOpPIKNG, oI J31aBECIPOlI TEPAOTION ANOBNKEUTIKOI XWPOoI WnPIaKwV JeSOPEVWY, Ol
€EeAielgc  oTIG  JlAOTNMIKEG  TeEXVOAoyieG OUAAoyng dedopevwv  (nN.X.  JOpPUPOPIKN
TnAeniokonnaon) Kal oTIC TEXVOAOYIEC evToniopoU B€ang (n.X. Xpron kal d1adocn CUCTANATOC
GPS, oUoTtnua GALILEO) ouvtehoUv oTnv napaywyn OAo kal MHeyaAUTEpPOU OYKOU
nePIBAANOVTIKOV AANPOPOPIOV. S€ AUTR TNV Npoonddseia kupiapxo poAo diadpaparTilel kal n
TeXvoloyia Twv Fewypapik®wv MAnpogopiakwv ZuoTnudtwv (IMZ) n onoia anoTeAei To
oUVOAO UAIKOU, AoyiopikoU, kal 81adikaci®v To omnoio PE TNV KaTaAAnAn xprion unoaTtnpilel Tn
guAhoyn, diaxeipion, avdAuon, povTeAonoinon kai napougiacn OedOPEVWV HE XWPIKA
avaopd. AnoTeAel eniong onuavTikO epyaleio uUNoOOTAPIENG ANWewV ano@Aacgswv oTnv
eniAuon noikiAwv npoBAnuaTwv Jdiaxeipiong kair oxediaopoU (XaAkiag 2006, Malczewski
1999). 'Onw¢ @aiveTal Kal oTovV OpPICHO auTd iowg n nio evdlapépouca Kal XPNOIKN
duvaTotnTa Twv M eival aut Tng ouvduaoTikng aglonoinong HeyaAou Ooykou JIaBEaidwy
nAnpogopiwv HEoa ot €va nepIBAAAOV OTO onoio KataypagovTtal kal avaAvovTtal Tad
Yewypapika dedopéva. And Ta napandvw e€ival gavepd OTI n xpnon Twv IMZ o
nepPIBAANOVTIKA MpoPANPaATa Kal YEAETEG eival 1ID1AiTEPA ANOTEAECUATIKN. STO OTOIXEI0 AUTO
guvnyopei kal o oAoéva kal au€avopevog aplBuoOG epyaci®v NePIBAAAOVTIKOU XApaAkTnea ol
onoieg a&lonoiolv Tnv Texvoloyia Twv MZ. O1 epyacieg auTég acxoAoUvTal KUPIWG HE TNV
KATAOKEUN XWPIKWV Bacewv dedopévwv nepIBAAAOVTIKOU XapakTnpa kai e Tnv agonoinon
TV dUVATOTATWV XWPIKNG avaAuong Twv ME oe nepiBaAlovTika npoBAnuarta. Suxvda, orn
OelTepN AUTR KATnyopia epapuoywy XpnaoidonolouvTal ol duvaToTnTEG UNEPBEONG BEPATIKOV
EMNNEdWV YEWYPAPIKWV MANPOPOPIOV KWE Tn AoyIkn TnG Boolean dAyeBpag. O MPAKTIKEG
AUTEG av Kal €ival OXETIKA anoTEAECUATIKEG O ANAEC EPAPHOYEG XWPOOETNOEWY, dev didouv
enapkeig AUOEIC O Mo oUvBeTa npoPARMATa, AOYw® TWV MEPIOPIOKWY MOU EMITACOEl O
auaTnpa aimokpaTikdg Toug Xapaktnpag (Malczewski 2004). TG WEPEG Hag, n dpon autT®v
TWV NEPIOPICUWV €NITUYXAVETal pe HeBOdOUG nMou xpnolponololv cuvduacTika Ta M pe
NOAUKPITNPIaKEG PEBODOUG OTNPIENG anogaccwyv. (Figuera et al 2005). =Tnv epyacia auTn
napouaialeral peBodoAoyia n onoia a&lonolei Tn diadikacia avaAuTIKnG Iepapxnong (Analytical
Hierarchy Process, AHP) oec ouvduaopd pe TIG duvaTtdotTnTeg e€vog M. H diadikacia
avaAuTiknG 1epdpxnong (Saaty 1980, Eastman k.d. 1995) eivar pia p€éBodog n onoia
anoTeAeiTal and Tpia oTadia: a) Tnv anoouveeon Tou NPoBAANATOG O €va IEpAPXIKO oXAUa To
0noio KaTaypagel TIG KUPIEG GUVICTWOEG TOU B) TN OUYKPITIKN a&loAdynon Kabe ouvioTwoag —
KpITNpiou Kal y) Tn ouvBeon Twv a&loAoynuévwv KpITNPiwv PE OKOMO TNV Napaywyn Tov
TEAIKOV napayopévwyv. Ta oradia autd ulonoindnkav e Tnv a&ionoinon Twv OTATIOTIKWV
dedopévwyv  Kal He Tnv afonoinon TwWV avaAuTik®v duvaToTATwv Tou I[TIZ nou
KaTaokeudotnke. H OAn diadikacia eivar avdloyn &vog XwpikoU ZUCTAHATOG ZTNPIENG
Ano@dcswv (Spatial Decision Support System) (Keenan 1995). H pué6odoc nou napouacialeral
€dW €PappoleTal OTNV KATAOKEUN gVOG OXNMATOG TAEIVOUNONG TNG EAANVIKNG unaiBpou nou £xel
oTOX0 TNV anoTUunwaon Kal anoTiunon Tou Babuol «guvoikoTNTAG» TwV AYPOTIKWV MEPIOXMV,
eEerdlovrag pia osipa and ouveera kpiThpia. Ta KpIThpla autd nou oxedidoTnkav yia va
avtavakAoUv Ta XwpPIKA XApakTnpIoTIKA, TIG dnUOYypA@IKEG TATEIG, TIG EUKAIPIEG ANaoXoAnong
Kal TIG duvaTOTNTEG Yid TN YEWPYIKA avanTuén Tng unaibpou xpnoigonoloUvTal cuvduaoTiKa
NMPOKEIYEVOU va BonBrnoouv oTnv anoTiunong Tng €uvoikdTNTag TnG €AANVIKAG unaibpou
(NManaddnoulog k.a. 2006). H 6An autn diadikacia ouvdEeTal Ye TN BEWPNCN TOU (PAIVOUEVOU
TNG «avTioTPOPNG TNCG acTikonoinong» (counterurbanization) Nou £xel WG MNPOEKTACH TNV
napaTtnpoUlevn «enioTpo®r otnv UnaiBpo» (Mitchell, 2004), n onoia av kal £€kdnAn nAéov
BpiokeTal akdpa o npwiyo oradio (EuoTpdtoyAou K.d. 2004).

To unoAoino TUANA TNG €pyaciag opyavwveTal wg €ENG: META and pia cUVTOPN €loaywyn

akoAouBei n AenTopepng BewpnTiKn NeEPIYpaA®r TnG HEBODOU Kal aTn CUVEXEla napouacialeTal
n €Qapuoyn TG yia Tnv nepioxn HEAETNG (MeAondvvnoog), o EAeyXOC TNG Kal N Napabeon Twv
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napayopevwyv. TEAOG akoAouBei 0 OXOAIAOHOG TWV AMNOTEAEOPATWV KAl N YEVIKOTEPN
a&loAoynon TnG peBddou.

2. Me6odoAoyia

nglzpl(zg (\)f —» dnpovpyia
prenp X.B.A
. ,
i emovata&vounon - M TPOTOTOMGELS OTO KPITNPLoL
| OEVTEOOVEVAC EMECEOYAOTYL |
Babupovounuéva | GLYKpioES avd i > GUVTELECTEC
KpLTnplo E Cevyn ' Bapvtntag
ovvleon
¢ TPOTOTOMGELS GTOVG
Fo=m=mmmm-m—---- GLVTEAESTEC PapOTNTOC
cOvOeon | avéivon " |
otabpcuéveoy i gvaobnoiog |
kpumplov | TS

>x. 1. @doeic npoTeivouevnc pebodoAoyiac dnuioupyiac Ta&ivouikou oxnuaTog

H pebodoloyia mou akoAouBeiTal oTnVv €pyacia auTr), XPNOILOMOIEI HIa TPOMOMoINUEvN
ekdoxn Tng diadikaciag avaAuTikng Iepdpxnong. H diadikaoia auTr xpnoiponoigital eupUTaTa
0g €QPAPHUOYEC Ol oMoieg anairoUv Tn XPAON MIAG NMOAUKPITNPIaKAG HEBOdou andgaong. H
d1adikacia avaAuTIKNG IEpAPXNONG CUYKEVTPWVEI Hia oeipd and emBbupnta XapakTnpIioTIKA:
gival pia dounuévn noooTikn diadikacia ME OXETIKA anAf Tekunpiwon Kail €UKOAN
enavaAnyipoTnTa, €Xel NOAUKPITNPIaKO XapakTnpa, napexel Tn duvaTtotnta aglonoinong T6co
MoIOTIKWV OCO0 Kal MNOCOTIKWV JedOHEVWY, €ival KATAAANAN yia opadikn AnRwn ano@dcswv
XPNOILOMNOIWVTAG UMOKEIYEVIKEG a&lohoynoelg €I8IK®V Kal TEAOG unooTnpileTal pe 181aiTepa
ekTeTapEVN BiBAIoypagia (HeTaEU aAAwv Dox 1996, Blunden et al 1998, Papadopoulos et al
1999). H diadikacia auTn €xel Xpnoldonoinbei eKTEVWG 0 PEAETEG ONoU To KUpPIo {nToUuevo
€ival n kKaTaTagn Twv eVAAAGKTIK®V €NIAOYWV anogaong. To Bacikod OKENTIKO OTNnpileTal oTov
kaBopioud Tou Babuol kaTd Tov onoio KABe eniAoyn Ikavonolei Ta npokabopiouéva KpIThpId.
H péBodog nmapd Tnv eupuTaTtn Xpnon TnG O OUCTAMATA OTAPIENG aAnoQAceswv Jev EXEl
XPNOIJonoINBei eKTETAPEVA Of £QAPUOYEG ME XwWPIKR diacTacn. =Tnv Tpononoinon nou
npoteivetal €dw, n TeAlkn afloAdynon dev kataAnyel ot €va JSiTIHO aAnoTEAEoua
("kaTtaAANAN"- “akataAAnAn’ nepioxn). AvTiBeTa KaBe evaAAakTikn eniAoyn (Mou avTIoTOIXE
0t MIa XWPIKN povada ava@opdc) a&loAoyeiTal g TAKTIKN KAIJaKa £T0I WOTE TO AMNOTEAECHA
va Oivel pIa YevIKR anoTignon Tou X®pou. O TeAIKOG OTOXOG €ival 0 NPocdIopITHOG TwWV
NEPIOXWV MOU CUYKEVTPWVOUV OUVOUAOHOUG KpITnpiwv nou TauTidovTal oTo HEYAAUTEPO
Babuo pe Ta kpITAPIa andgaonc. e autn Tn diadikacia Ta KUpla oradia ival: a) EniAoyn Twv
KpITnpiwv onou npocodiopilovTal Ta KPITApIa Ta onoia pnoigonolouvTal yia va a&lohoynOei
MIa evaAAakTIKn enihoyr). Z€ MOAAEG MEPINTWOEIS yia Tn dOUNCN TWV KPITNPIWV auT®v
xpnoipgonoioUvTal AAa AenTouepeoaTtepa. Oa npénel va onueliwBei eniong OTI N opyavwaon TwV
KpITnpiwv ot kAdoeic Ba npénel va akoAouBei kanoia eviaia kAipaka Tagivopnong. =Tn
OUYKEKPIPEVN €QApUOYN XPNOILONOINBNKE TAKTIKA KAiJaka pe TiWEG and 1 - 5. B)
lMpo0odiopIoOG TNG OXETIKNG TOUuG 0roudaloTnTag orou npoadiopilovTdl Ol CUVTEAECTEG
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BapuTnTag kABe KpITAPIO, OTOIXEi0O anmapaitnTo yia Tn dnuioupyid TwV OTABUIONEVWV
KpITNPiwV. H TINEC TWV OUVTEAEOTWV auT®V neplopifovtal ato didornua (0-1), €101 WOTE TO
abpoiopd Toug va 1oouTal e 1 kal TEAOG y)ZSuvOouaouog OTaBUIOUEVWY KPITNPIwV LUEoa anod
uia pabnuartikn Avon. =To TeEAIKO auTod oTadio, ouvdualovTal Ta oTaBUIoUEVA KPITApPIA £TOI
WOTE va UMNOAOYIOTEl yia KABe evaAAaKTIKR €MIAOYR MIa TEAIKA TIUR n ornoia anodidel Tnv
a€loAoynor TNG. O ouvduaouoC TWV KPITNPIwV YiVETAl PE Pia HadnuaTikn AUon, eve ouvnBwg
Xpnoigonolgital n PEBOdOC Tou OTABUIOHEVOU YpauuikoU ouvdudopoU Twv Kpitnpiwv. Ta
oTadia auTda Ta onoia @aivovTal kai ato ox.1 avaAlovTal napakaTw.

2.1 H smiAoyn TwV KpITNpiwV

H diadikacia AQWNG XWPIKAG ano®doswv oXeTileTal Aueca e Tov kaBopiopd Tou
OUYKEKPIMEVOU MPOBARMATOC KAl TNV avayvwpion TwV NApaugeTpwy ol Onoieg Pnopouv va
XpnaoidonoinBolv w¢ deiKTEG yia TNV anoTignon Tou npoBAnuaTog. O kKaBopIoHOG AUTWV TWV
NapapéTpwyv - KpITNpiwv €ival eAeyxOpevog and Tn @uon Tou npoBARNATOG TO onoio
e€eTaleTal kal ouxva neplAauPBavel  enavaAlapPavopeveg evépyeleg ouvBeong OUo N
NeEPICOOTEPWV KPITNPIWV 0 €va N anodopnong &vog Kpitnpiou o AenTopepéoTepa. Ol
TEXVIKEG Ol OMOIEG XpnaoldonoloUvTdl g auTh Tn @Aaocn e€ival €ite n a&ionoinon TnNG OXETIKNAG
BiBAloypapia (n.x. CUPHOPPWON HE Kanola Beswpia neplypa®ng Tou NpoBANMATog), €iTe n
dlevépyela avaAuTIKNG MEAETNG (N.X. ME TNV uAonoinon evog JOVTEAOU NPOCOW0IwaNG) EiTE e
a&ionoinon TNG KATAypa®ng TwV anowewv €idikwv. MNa Tnv epapyoyn Tng Tagivopnong Tng
unaiBpou n onoia napouadidletal €dw a&onomndnke n diabeoiun BIBAIoypagia, n pakpd
EPEUVNTIKN €MNEIpIA TWV XAPAKTNPIOTIKOV Kdl TwV Oi1adikaciwv METACXNKATIONOU TnG
eAANVIKAG unaiBpou, kKaBwg eniong Kal ol anoyeig €1I81IKWV, Nou KaTaypaenkav We Tn Bondeia
epwTNHaAToAoyiou, yia Tov KaBopiopod Teoodpwv oUVOETwWV KpiTnpiwv. Ta KpIThpla auTta
avtavakAolv Ta XwpIKa XapakTnpIoTIKA, TIG dNUOYpPaAPIKEG TATEIG, TIG EUKAIPIEG anaaXoAnaong
Kar Tig duvaTtdTNTEG yIia TN YEWPYIKAR avdantugn Tng unaibpou, evw HE Tn OCEIpA TOUG
otnpifovtal Ot eneEepyacpévouc OEIKTEG MOU aneikoviouv €NIPNEPOUG XAPAKTNPIOTIKA TNG
unaibpou. Eivalr xapakTnpioTikO OTI KABe OUVOETO KPITAPIO AnOTeAE Wia BeuaTikn evoTnTa n
onoia BewpeiTal gviaia WOTE va anoTeA€écel €va ouoTaTikO yia TNV anoTiunon Tou Babuou
€UVOIKOTNTAG TWV NEPIOXWV TNG unaifpou.

ZTO XWPIKO KPITAPIO CUMPNEPIANPONoav NAnpogopieg ol onoieg oxeTiCovtal TOGO HE TA
(PUOIKA XapakTnpIoTIKA (N.X. YEWHOPQPOAOYIKEG OUVONKEG) 000 Kal MHE TIG 1DI0MOPQPIEG Ol
onoieg eAéyxovTal and Tn YEWYPAPIKR opyavwaon Tng neploxng (n.x. eukoAia npocBacng os
unnpeaieg, xpovoandoTraon anod NeEPIOXES avawuyxng — Toupiopol). H Ta&ivounon autav Twv
EMIMEPOUC XAPAKTNPIOTIKWV UAOMNOINBNKE OE gviaia TAKTIKN KAINAKA, ev®d 0 ouvdUuaouog TOUG
€YIVE HE TNV €QAPHOYN EUNEIPIK®OV KAVOVWV ouvBeong. 'Eva napdadelypa TETolou Kavova
(PaiveTal NapakaTw:

AN KAISH EAAGQN = METAAH KAI XPONOAMOSTASH AMO MOAEIS = MEFAAH KAI
XPONOAMOZTASH AMO TOYPISTIKES MEPIOXES = MEFAAH, TOTE EYNOIKOTHTA_XQPIKH
= MIKPH

To dnuoypaQIko KPITHPIo NepIAapBavel opiopéva Bacikd dnUoypaPika XapakTnpIoTIKA TNG
Kabe neploxng Pe Bdon Ta diabEciga OTATIOTIKA OTOIXEid Twv Anoypagwv MAnBuopou.
EidikoTEPa, unoAoyiletal yia kaBe dnuoTIKO Slauépiopa o OeikTnG ynpavong kai o JeikTng
€€ApTNONG Kal €nikoupika AapBdaverar unoywn TO MNOCOCTO TWV METAVACTWV, OTAv E&ivai
ONUAVTIKO, NPOKEIPEVOU va PEAETNBEI N dnuUOypPAPIKr EVOUVANWGON TWV AYPOTIKMV MEPIOXWYV
AOYW TNG NAPOUCiag TWV OIKOVOMIK®WV METAVACTOV.

To kpITAPIO TNG anacXoAnong, Me Tn oeipd Tou, ouvdUAalel OUYKEKPIUEVOUC OEIKTEG Mou
npoépyovTal ano Ta oToixeia Twv Anoypapwv MAnBucopol kai Mewpyiag-KTnvoTpogiag oto
€ningdo Tou dNMOTIKOU dlapepiodaTog. AvaAuTikd, ol JEiKTEG Mou XpnoigonoloUvTal gival To
NoooaTO TWV JIOIKNTIKWV OTEAEXWV KAl TWV EUNOPWV OTO CUVOAO TWV andoXoAOUUEVWV HE
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navw Oplo TIG OXETIKA MEYAAEG XWPIKEG evoTnTeG (Ndvw anod 2.000 anacxoAoUWHEVOUG) Kdal
KATW OPIO TIC OXETIKA MIKPEC XWPIKEC evOTNTEG (KATW and 200 anacxoAoUPevoucg), Kadwg
€NiONG kal TO NOCOCTO TWV MOAUANAcXoAoUHEVWY Ndvw and &€va OUYKEKPIPEVO KpPioIHo
pEyeBoC.

To aypoTikO KpITHAPIO €ival €nionNG aPKETA OUVEKTIKO KaBWG MePINAMBAVEI YEWPYIKEG
XPNOEIC 0 ouvdUAOWO ME TNV KAion Twv €dapwv, wOTE va eKTINNOEI Xovdpika o Babuodg
€UVOIKOTNTAC YIO TN YEWPYIKA napaywyikn dpactnpiotTnTa. MNa Tn dnuioupyia GUyKpicIgwv
MEYEBWV yia KABe KpPITAPIO €MIAEXOBNKE N KATNYOPIOMOINGN TOUG OE TAKTIKN KAipaka
Tagivopnong oe 5 kaTtnyopiec We BAon TNV €uvoikOTNTA Toug (MOAU MIkpn=1, HIKpA=2,
METPIa=3, PeyaAn= 4, NoAU PeydAn=>5). H «guvoikOTNTa» NEPIYPAPEI TA XAPAKTNPIOTIKA KAl
TIC NPoUN0BETEIC TNG OIKOVOMIKNAG MEYEBUVONG OTIC AYPOTIKEG MEPIOXEG KABWG TauTileTal Pe
TNV OIKOVOWIKA avanTu&n. AvTiOeTa ol AlyOTEPO 1 KABOAOU €UVONUEVEG NEPIOXEG €ival AQUTEG
OMnou Aginouv evTeAwG ol NPoUnoBETEIG TNG OIKOVOUIKAG avanTuéng.

Mapopola katnyopionoinon €@appooTnke kKal oTa enineda nAnpogopiag (NPwWTOYEVEIG
METABANTEG) Ta onoia Xpnoiponoinénkav yia Ty opyavwon TwV KpITNpiwv. ZnUEIOveTal Ot
Ta 0PI TWV KATNYOPIWV YId KABe npwToyevr WUETABANTA €mIAéXOnkav £TOI WOTE va WNv
eEapTwvTal and To €UPOG TWV TIHWV TNG NEPIOXNG MEAETNG AAAG va €xouv gupuTepn 1oxU yia
TO GUVOAO TNG EAANVIKNAG unaiépou.

2.2 SXeTIKN onoudaldTnTa KPITNPIWV - oTaduion

META TNV KATAOKEUN TWV OUYKPICINWV CUVBETWV KPITNPIwV akoAoUBnoe o NpoadiopioHOG
TNG «OXETIKNG onpaciag» (kabopiopog ouvTeAeoT®V BaplTnTag) yia kaBe kpiTrpio. H uéBodog
nou akoAouBnBnke (cUykpion {euywv KPITNPIWV — pair comparison) €ixe wg aToxo TNV 600 To
duvaTdv AlyoTepn €UMNAOKN TOU UMOKEIPEVIKOU napdyovTa n onoia 6a ATav onuavTikr PE ToV
apeco kabopiopd ouvTeAeoTwv (Heywood k.a. 1995). Mo ouyKekpiyéva, €YIVE oUYKpPION TNG
onoudaldTNTag Twv oUVBETWV KPITNpiwv avd Zelyn n onoia eKPPACTNKE PE MOCOTIKO TPOMO
o€ kAigaka 1-9. H iy 1 unodnAwvel napopola onuavTikOTNTa KPITNPIWV, EVE N TIMA 9 OTI
gival oAU onuavTikOTEPO TO NPWTO ano Ta duo KpiTApla. H diaBaduion TG onuavTikoTNTAg
akoAouBei TNV NapakaTw KAipaka:

Mivakag 1. KAiuaka ouykpionc ava Zeuyn (nnyn: Saaty 1980)

01/37?)%276?5 i;lgﬁ ¢ OpIouUOG oNuavTIKOTNTAG
1 Ton
2 Ton - pgon
3 Méan
4 Méaon - 1oxupn
5 Ioxupn
6 Ioxupn - NoAU 1oxupn
7 MoAU 1oxuUpn
8 MoAU 1oxUpr — €EQIPETIKA 10XUPN
9 EEaipeTika 10xUpPn
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Me Baon Ta oToIxXEid AuTd, UNoAoyioTnkav ol OUVTEAEOTEG BaplTnTag yia Kabe KpIThpIo.
To d6polioua Twv KpITnpiwv 1IgoUTal ge 1. 3Tn OUVEXEIQ KATAOKEUAOTNKAV Td OTABUIOUEVA
KPITAPIAO WG YIVOUEVA TOU OUVTEAEDTN PBapuTtnTag HE TNV TIUN Tou KpiThpiou. H diadikacia
auTn uAonoinenke autopata oto nAaioio Tou M yia kKGbe XwpIkA Povada avapopdac.

2.3 Suv3iuaouOC TWV OTABUIOUEVWY KPITNPIWV

MNa Tn OUVOAIKN anoTiynon TWV NEPICCOTEPO Kal AIYOTEPO EUVONUEVWV MEPIOXMV,
€QPAPUOOTNKE OTABUIOHEVOG YPAMUMIKOG OUvOUAOUOG TwV OUVBETWV KpiTnpiwv. ‘ETOI, agou
apxIika dnuioupynbnkav ol oTaBuICUEVOI XAPTEG Yia KABE KPITAPIO, €yive NpdoBson auTwv
TWV OTAOUIoNEVWY KpITNPiwV, avaloya Pe To €10IkO BApog Tou kabevdg, WOTE va UNOAOYIOTEI
dia oUVOAIKA TIUA oUuewva PE TNV onoia kabe XwpIkA povada avagopdg Xapakrnpileral
avaloya pe 1o Babuod guvoikoTnTAG TNG. Kabe Tiur TonoBeTeiTal oTov aova Tou ouvexoUg TNG
€UVOIKOTNTAG.

To TeAikO napdywyo anoTéAeopa anodideTal oToug BepaTikoUG XApTeg ouvduacouou
oTaBuIoNEVWVY KPITNPIWV. Z€ auToUG TOUG XAPTEG, (aivetal n {wvonoinon TwV MEPIOXwV
MEAETNG Me BAon To BaABUO <«EUVOIKOTNTAG» TOug, OUMQWva ME TNV HeBodoAloyia nou
neplypapnke napandavw. Oa npénel va onueiwbei 6T To olvolo TnG peBodoloyiag,
avanTuxbnke o€ €va unoloylioTikO nepIBAAAov To onoio napéxel Tn duvatoTnTa
avaBewpnoswv Kal Tpononolnoswv (n.X. MNPogBnKn KPITNpiwv, TPOMOMOINCEIG OTOUG
OUVTEAEOTEG BapuTNTAG) KAl KATAGKEUNG OIAPOPETIKWV EVAAAAKTIKWV NApdywywv XapTov. H
XapTOYPAQIKN anoTunwaon ThG EUVOIKOTNTAG AEITOUPYEI ENIKOUPIKA OTNV avayvwopion XwpIKwV
NPoTUNWY Kal YEVIKOTEPA OTNV AMOTIUNON TNG XWPIKAG d1aonopds - YEWYPAPIKWV OXECEWV.
Me auTo Tov TpOMNo AauBavel xwpa n {wvonoinaon TnNgG eAANVIKNAG unaibpou We Baon 1o Baduo
«EUVOIKOTNTAG» TNC.

O €AeyxoG TNnG npoTeivopevnG HeBodoAoyiag €yive e Tnv avaiuon euaiobnoiag
(Sensitivity analysis). SUp@wva pe autn e€etaletal o Babuog sualobnaoiag Twv NApayouevwy
€VOC XWPIKOU MOAUKPITNPIakoU POVTEAOU O PIKPEC aAAayEG OTIG TIMEG €106dou (Yoon 1989,
Lodwick et al. 1990).

To endpevo TUAMA TNG €pyaaciag agopd Tnv epappoyn TG HeBodoAoyiag nou neplypapnke
napanavw oTnv MepinTwon Tou YewypagikoU diapepiopaTtog Tng MeAonovvhoou. EidikoTepa
ENIXEIPEITAl N anoTiunon Tou Babpol €uvoikOTNTAG TWV  JIAPOPETIKWV  ONHOTIKWV
dlapepiopaTwy Tng Mehonovvroou KaBwg n NePIPEPEIA AuTr eival apkeTd dia@oponoinuevn
OTO €0WTEPIKO TNG Kal NeplopileTal anodo caer Yewypagika (kai o1 dIoIknTIKA) opid.

3. MeA£&Tn nepinT®ONG

H nepinTwon Tng MeAonovvroou sival apkeTd Xpnoiun yia va anoTeAéoel nedio epapuoyng
NG v AOYyw peBodoloyiag AOyw Tou OTI CUYKEVTPWVEI Hid NANBWPA J1APOPETIKWV KOIVWVIKO-
OIKOVOMIKWV Kdl XWPIKWOV XAPAKTNPIOTIK®V, Ta Opld Tng ival Quoika kal nepiAappavel
S1aQOPETIKEG JIOIKNTIKEG €vOTNTEC. 'ETOI PnopoUv va HEAETNOoUV TOCO Ol OIAPOPETIKEG
SUVAMIKEG avanTuéng Tng unaibpou &6co kar ol d1adikacieg ARNWNG ano@Acewv yia Tov
NeEPIPEPEIOKO  OXEDIAOPO  €VTOC TOU  €UPUTEPOU  YEWYPAQIKOU  JlauePIioPAToC  TNG
MeAonovvhoou.

Me Bdon Ta KpITAPIA MOU MNePIypaPnKav o€ nponyoUHeEVO TUAKMA TNG napouoag pyaciag
(2.1.) katapTioTnkav KatdAoyol HE TIG TIMEG TWV HETABANTWV MOU AVTIOTOIXOUV O KABE
KPITAPIO ava OnuoTikG dlapépiopa (yia To dnuoypa®ikd KPITAPIO Kal TO KPITAPIO TNG
anaoyxoAnong) n/kai ava pikpn Xwpikn govada avagopdg (yia To XWPIKO Kdl ToO aypoTiko
KpPITAPIO).

3Tn ouvéxeld opyavwbnke éva Tewypa®ikd  ZUotnua  MAnpogopiwv (M=)
XPNOIMOMNOIOVTAG TN AOYIKA TWV BeuaTik®@V €ninédwv Kal To AoyIOHIKO ArcGIS. To =M
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NepIEIXE TIG aKOAOUBEG NANPOPOPIEG:
e AloiknTikn Slaipean
e AxTOypappn
e AiKTUO HETAPOPWV
e Tonoypaopia
e OIKIONOI
o [leploXEC avawuxng — ToupiouoU
e BAdotnon
e XpAoeig yng

H oUvdeon Twv OTATIOTIKOV JedOopEVWV £yIVE WE Ta NoAUywva Mou avTioToixoUv oTa
dnuoTIKG JdlapepiopaTa, €v@ Ol UMOAOINEG XWPIKEG NANPOQPoOpieg opyavwenkav eite o€
diavuopaTika (n.x. 0diko JiKTUO, OIKIOMOI, akToypauun), €ite o yneidwTd BepaTikd enineda
(n.x. Wnolako povtélo edagoug Tunou DEM, kAioeig edapwv kAn). =& kabe nepinTwon, Ta
dedopéva Mnou xpnoiponoindnkav NTav NepIPEPEIAKNG KAINAKag €Tol woTe va kabioTaTai
duvaTr n ouvduaoTikn aglonoinorn Toug yia Tnv anoTiunon Tou daypoTikoU Ywpou. H
opydvwaon Twv dedouévwyv oe ME napeixe Tn duvaToOTNTA KATACKEUNG NAPAYWYWV OTOIXEIWV
META ano ene€epyaaia kal ouvduaoud Twv NpwToyev®V. Na napadsiypa, and Ta Tonoypa@ika
dedopéva KATAOKEUAOTNKE TO Wn@Iakd HovTéAo €dd@oug Tng neploxng. H avaiuon Tou
HovTENOU £dwoe w¢ napayouevo To BeuaTikod €ninedo TnG KAiong To onoio aflonoinénke yia
Tov Npoadlopioud Tou XwpPIkoU KpiTnpiou. AvTioToixa n avaAucn, Tou Ta&ivounuévou dikTuou
HETAMOPWV O OUVOUACOHO HE TO €NINEDO TWV OIKIOU®V KAl AuTO TNG TOMoypagIikng KAiong,
€dwoe WG anoTéAeopa Tn Xpovoandoraon and Toug KUPIOUG OIKIOWoUG, n onoia We Tn oegipa
TNG anoTEAECE €va and Ta XAPAKTNPIOTIKA TOU XWPIKOU KpiTnpiou. O TEAIKOG OTOXOG ATAV N
dnuioupyia TWV TEAIKWV KPITNpiwv (XwpIkd, dnuoypa®ikd, anacxoAnong Kal aypoTikd) o€
gviaia KAigaka €101 WOTE va ival duvaTog — o€ ENOPEVN pAcn — 0 GuvVOUAONOG TOUG.

Oa npénel va onuelwbei OTI N €NIAoyn AUTOV TWV KPITNPIWV NPOEKUYE APEVOC HEV anod
TOoVv €AEYXO TNG OXETIKNG BIBAIoypagiacg, apeTépou and Tnv aglonoinon Twv OTOIXEIWV ano
€pWTNHAToAOyla Ta onoia oupnAnpwBnkav and eidikoUG aveEapTNTOUG EPEUVNTEG TOU
aypoTikoU xwpou. O1 andyeic Twv €IdIK®V autwv a&lonoindnkav eninpocbeTa kai oTnv
enopevn Qaacn, n onoia €ixe va Kavel ue Tnv avabeon ouvTteAeoT®wv BaplTnTag via kabe €va
ano Ta KPITApPIa. SUYKEKPIPEVA, Xpnaolhonoindnke n péBodog aUykpiong (EUYWV KPITNPiwV Kal
OUMNANPWONKE 0 avTioToIX0G Nivakag.

H ouvBeTikr) alonoinon Twv OTOIXEIWV TV €pwTNUATOANOYIWV €iXE WG ANOTEAECHA Tov
KaBopIond TWV OUVTEAECTWV BapUTNTag yia KABe KpITAPIO, £TCI WOTE TO GBPOICUA TOUG va
IoouTal pe 1. O1 OUVTEAEDTEG auToi NpoadiopioTnkav oTig TipEG 0.47, 0.28, 0.16 kai 0.09 yia
To dNUOYPAPIKO, TO XWPIKO, TO KPITAPIO anacXoAnong Kai To aypoTikd KpITrpio, avTioTolxa.

Ma TNV OUVOAIKN anoTiunon Twv NEPICCOTEPO Kdal AIlYOTEPO EUVONUEVWYV MEPIOXWYV,
£QAPUOOTNKE OTABUIOUEVOG YPAWMIKOC oUVOUAOHOC Twv CUVOETWV KpiTnpiwv. 'ETol, apou
dnuioupyndnkav oTaduiouEvol XAPTEG KPITNPIWY, EYIVE O YPAUMIKOG GUVOUACHOG TOUG Yid ToV
UNOAOYIOUO TNG OUVOAIKOU BaBuoU katd Tov onoio kABe nepioxr XapakTnpileTal g
guvonuévn n oxl. H TeAIkn TiUr nou unoAoyileTal yia Kabe xwpikr povada avagopdg diveral
anod Tnv Napakatw oxeon A= =, W ,*X i, , Onou A: n TIHA TNG XWPIKNG povadag avapopdag,
n: To NARBo¢ Twv PeTaBANTwV (KpITnpiwv), W: o ouvteheoTnc BapuTnTag yia Kabe KpITrplo
(Mg EW , = 1), kal X ix: N TIUA TOU KPIThpiou yia TNV XwpPIKA Movada avagopds. To
anoTEAECUa auTng TNG ouvBeong gaiveral oto XapTn 1.
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H epappoyn TnG HeBOdoU €dwoe Oelpd BePATIKWV XAPTWV Yid TNV NEPIOXN MEAETNG. €
auTtoU¢ aneikovileTal n Ta&ivounon TnG unaibpou yia kabe €va cUVOETO KPITAPIO, KABWCE Kal n
TEAIKN XWPIKA KATAVOUNR TNG <«EUVOIKOTNTAG» £TOl ONWG UMNOAOYioTNKE HE Tn HEBODO TNG
avaAuTIKAG 1Epapxnong. To anoTéEAeopa ival avaAoyo PE TNV ONTIKOMoiNon TwVv dIapOopETIK®OV
TIMOV nou unoAoyilovTal yia kABe pia evaAAakTikiy AUOn O pia KAQOIKR €Qapuoyr Tng
HMEBOSOU avaAuTIKAG IEpApXnong.

Se auTd To onueio Ba npénel va TovIoTEl OTI 0 EAEYX0C TNG HEBODOU MOU NAPOUCIACTNKE
napanavew &yive e TNV TEXVIKA TnG availuong euaiobnoiag (sensitivity analysis) Twv
AMOTEAEOUATWV OE MIKPEC AAAAYEC OTIG TIMEG €100d0U. SUYKeEKpPIMEvVA, dlepeuvhOnkav ol
aAAayEg ol onoieg npokaAoUvTal oTad Napayoueva anoTeAEopaTa, €neira and alAayeg TO0O
OTIC TIMEC TWV KPITNpiwv £10000U, OGO Kal OTOUG oUVTeEAEOTEC Baputntag (Lodwick et al
1990). H €&€Taon TwVv anoTeAOPATWY TNG availuong euaiobnaiag, £€0€1&e OTI Ta anoTeAéopara
dev diagoponolouvTal JeTa and aAlayeg Tng Tagng +/- 0.1 Twv ouvTeAeoTwv BapuTnTag. To
idlo napatnpnibnke kai yia aAlayég +/- 1 (otnv kAigaka 1-5) OTIG TIHEG TWV HETABANTWOV
€10000u. Kal og auth Tn Siadikacia gA&yxou ol duvaToTnTeG UNEPBEONG BEPATIKWV ENINEdWYV
oTo nAdgiolo evog MZ anodeixbnkav 1diaiTepa XPNOIMEG Kal anoTeAeopaTtikés. ‘ETal, To
napayouevo BeUaTikO €ninedo TnNG €UVOIKOTNTAG OUYKPIONKE PE Ta avTioTolxa napayoueva Ta
onoia NpogkuWav PETA anod TNV €PApuoyr TwV HIKPOAAAQY®V OTIG TIHEG TWV KPITNPIOV KAl
TwV ouvteleoTwv Paputntag. O dlaopeg (residuals) oe kaBe nepinTwon NATAV APKETA
MIKPEG, YEYOVOG TO onoio evioyUel Tnv a&loniaTtia TnG npoTeivouevng HeBodou.

B 3 s . .
J - e Y g
R Wi
7
N

Xaptng 1. AnoTiunon guvoikoTnTag lNeAonovvroou - oUVOEDTN KPIThPIiwV
4. Zupngpaopara

>tnv napolca epyacia napoucidotnke peBodoloyia vyia Tnv aneikovion Twv
XAPAKTNPIOTIK®V KAl TNV dnoTignon Tng €uvoikdTnNTag TwVv OIaQOPETIKMV MEPIOXWY TNG
eAANVIKAG unaiBpou n onoia xpnoigonolei ouvduacoTikG Ta [ewypa@ika [MAnpoQopika
SuoTtnuara kal Tn diadikaacia TG avaAuTIKn 1IEpAPXNONG. Q¢ OrUEPA 0 oUVAUATHOG AUTOG TWV
dUo gpyaleinv dev €xel xpnaoipgonoinBei yia TNV Nepiypagn Kai Tn oTnpign TnG ARWnNG XwpIKwv
anopacewyv ortnv UnaiBpo. =Tnv eAAnVIkn nepinTwon €ival 181aiTepa  NpwTOTUNN N
ouvduaoTikn agionoinon JedopévwY (KOIVWVIKO-OIKOVOUIKA Kal XWPIKA) ano JIa@opeTIKEG
NNy£g yia Tn JEAETN TNG unaiBpou. Aglonolsital pia nAnBwpa nnywv (Anoypa®r MAnBucouou,
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Anoypaon Mewpyiag-KTnvoTpogiag, xapToypa®ika undéfabpa KTA.) kal Joppwv eneEepyaaiag
(NoooTIKN Kal noloTIKA) TwV dIabEaipwy dedopevwy, Kabwg eniong aglonolsital N pakpoxpovn
EPEUVNTIKN EUNEIpiA OTN HEAETN KAl TNV €PUNVEIa TV PETAOXNUATIOUWV TNG €AANVIKAG
UnaiBpou ONwWG Kal TWV eKTINNOEWV €IdIK®WV (experts) oTn HWEAETN TNG undiBpou yia Tov
KaBoplopd Twv KpITNPiwv KAl TV OUVTEAECTWV BapuTnTag nou xpnoigonoinénkav oTto
napayopevo pebodoloyikd oxnua. KataAnyovrag 6a Afyape OTI APKETEC MEPIOXEG TNG
unaibpou OUYKEVTPWVOUV NAE0V (DIAQOPETIKA) XAPAKTNPIOTIKA €UVOikOTNTAG nou Ogv
gnopoUv va ayvonBouUv AOYw Tou YyeyovoToG OTI AsitoupyoUv ndn G Unodoxeic Tou
(PAIVOUEVOU TNG <«EMIOTPOPNG oTnv Unaifpo» 1 aAI®G Twv €UpUTEPWV aAAAy®vV nou
onuatodoTolv Tnv avalwoydvnaon ThG unaiépou.
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EPEYNHTIKA ANMOTEAEZMATA I' A NMEPIOXEZ NEPIOPIZMENHZ
EKTAZHZ: ENAZ MAOYTOZ FrEEQrPA®IKQ2N AEAOMENQN ZE MIA
OEMATIKH YNOAOMH FEQrPA®IKQN MNAHPO®OPIQN

Baitng M.%, Carrara P.2, Guimet J.%, Barea M.*, Redondo M.*
Mavermorruio Aiyaiou, MutiArivn, EAAGda
2IREA-CNR, MiAdvo, Itakia
3ICC, BapkeAwvn, Ionavia
4ICA, AvdaAouoia, Ionavia

NepiAnyn

2Ta NAqiolad TWV €PEUVNTIKWV 3pacTnpIloTATWV TwV MNavenioTnuiov kal Twv EpsuvnTik®v
KE&VTpwy, OUXVA OCUAAEYOVTAl YEWYPAPIKA OdOMEVA MOU APOPOUV MEPIOXEC MEPIOPICUEVNG
XWPIKAG €KTaonG. Aoyw akpiB®wG Tou HIKpoU €uBadol Twv und HEAETN nepioXwv, TaA
napayopeva dedopéva KaAunTouv €va eupU @Aopa e€nioTNUOVIKWV nediwv, eivalr PeydAng
akpiBelag kal WG €k ToUTOU €XOUV UWNAN €MIOTNHOVIKN, TEXVIKA AAAG Kal oikovouikn a&ia.
MapoAn Tn onuacia Twv dedopévwy auTwy yia Tn dnuoacia dioiknan, Toug opyaviopoug Kal TiG
ENIXEIPNOEIC 1 TO €UpU KOIVO, AQUTA NAPAMEVOUV YVWOTA HOVO OTd OTevd nAdiola Tng
€PEUVNTIKNAG KOIVOTNTAG Nou Ta napryaye. To €pyo IDE-Univers enixelpei va avTINETWNIOEI
auTn TNV KATaoTaon PEow TNG dnuioupyiag piag Beuatikng unodouns xwpikwv dedoUEVWY Yid
Ta €PEUVNTIKA IVOTITOUTA TNG Meooyeiou. H unodoun auth divel Tn duvatoTnTa avalnTnong,
npdéoBaong, aneikoviong kal avrtalAayng dedopévwv péow Tou Maykoopiou IoTou.
SUYXPOVWG, TO £pyo CUMBAAAEI aTnv eupeia diaxuon Tng @IAocoiag Kal TEXVoyvwaiag nou
JIENEl TIC XWPIKEG UNOJOKECG, OUNPWVA KAl PJE TNV NpOopATn KoIvoTikn odnyia INSPIRE. To
apBpo napouaidlel ev cuvTopia Ta TexVoAoyikd {nTrRuaTa nou agpopolv To €pyo IDE-Univers
Kdl ouvowilel TNV anokTnBeioa guneipia Kal TIG HEAAOVTIKEG NMPOONTIKEG.

RESEARCH RESULTS FOR SMALL AREAS:
A UNIVERSE OF GEO-INFORMATION IN A THEMATIC SDI

Vaitis M.%, Carrara P.?, Guimet J.3, Barea M.*, Redondo M.*

1University of the Aegean, Mytilene, Greece
2Istituto per il Rilevamento Elettromagnetico dell” Ambiente (IREA-CNR), Milan, Italy
3 Instituto de Cartografia de Catalunya (ICC), Barcelona, Spain
4 Instituto de Cartografia de Andalucia (ICA), Andalusia, Spain

Abstract

Universities and Research Centers are often in charge of research projects regarding
geographic areas of limited extent. Because of their restricted spatial scope, these projects
investigate their study area thoroughly, examining many different aspects, thus obtaining
precious results having a high economic and technical value. Their results are mainly in
digital form: geo-referenced documents or textual, graphic and multimedia documents with
a well identified geographic reference. Unfortunately, these investigations and their products
are seldom known outside a small academic community, in spite of their importance for a
wide users' arena. In order to deal with this situation, the IDE-Univers project aims to create
an integrated geo-information space about small territories, produced by academic
institutions in Mediterranean. In the framework of the project, a thematic SDI is being
established, enabling end-users to search, access, visualize and exchange provided data
through a geo-portal, using only their familiar web-browser. The project also contributes in
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spreading SDI philosophy and know-how, keeping up with the INSPIRE Directive. The paper
presents in brief the technical aspects of the project and concludes with lessons learned and
opportunities foreseen so far.

AEEEIG KAEIBIA: Ynodopég Mewypa@ik®dv MANpoopidv, S1adIKTUaKh XapToypagia.
Key words: Spatial Data Infrastructures (SDI), thematic SDI, web mapping.

1. Introduction

Universities and Research Centers are often in charge of research projects regarding
geographic areas of limited extent. Because of their restricted spatial scope, these projects
investigate their study area thoroughly, examining many different aspects, thus obtaining
precious results having a high economic and technical value. Their results are mainly in
digital form: geo-referenced documents (such as maps and images), or textual, graphic and
multimedia documents with a well identified geographic reference (i.e., reports, theses,
books, presentations, etc.). Unfortunately, these investigations and their products are
seldom known outside a small academic community, in spite of their importance for a wide
users' arena.

The promotion of the significant amount of geo-referenced information generated by
University Departments and Research Centers is a fundamental step towards collaboration
among researchers and external users, such as public administrations or the private sector.

IDE-Univers (http://www.ideunivers.eu) is a project funded within the Measure 3.4
(Communication and information technologies for land development) of the Programme
Interreg 111B MEDOCC (http://www.interreg-medocc.org), started last September, 2006.
The mission of the project is to create a geo-information space on the Internet, aiming at
integrating knowledge about small territories, produced by academic institutions in the
Mediterranean. It capitalizes on contemporary technological advances in the field of Spatial
Data Infrastructures (SDI) (i.e., geographic metadata standards, catalogue and geographic
services), in order to support the discovery and exchange of spatial information derived
from research activities. More specifically, the objectives of the project are:

e To enroll geographic information for small areas, produced by research institutions
of the Mediterranean basin.

e To generate metadata for the geographic information and publish them on the
Internet using catalogue services.

e To build a network of interoperable platforms, enabling searching and viewing of
published geographic information.

e To promote participation of different institutions to the project, reinforcing
collaboration and culture sharing between academic institutions at a European
level.

The geographic information may be related to different fields, while the focus is on three
main domains: environment, land management and socio-economics. By its ending date
(March 2008), 5.000 metadata records and more than 30 newly developed Web Map
Servers (WMSs) located at University Departments and Research Centers, distributed at
Spain, Italy and Greece, will be available to at about 300 end-users, through a thematic
SDI. End-users will be able to search, access, visualize and exchange provided data through
a geo-portal, using only their familiar web-browser. It is the first example of SDI connecting
academic organizations in the involved countries.

The project will also contribute in spreading SDI philosophy and know-how in the
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scientific practice of the partners involved, their collaborators and within the academic
community in general. Moreover, the project is keeping up with the INSPIRE Directive
(INSPIRE, 2007), furnishing not only new and detailed environmental geo-information, but
also testing flexibility, robustness and efficiency of standards and solutions in the SDI
framework (since geographic data are extremely heterogeneous in many different
dimensions, including formats, quality, reference systems, resolution, semantics, etc.).

The paper is organized as follows. Section 2 gives a brief description of the role of SDIs
and their hierarchical or thematic organization. Section 3 briefly presents the architecture of
the systems and services of the SDI. Sections 4 and 5 present the software applications
supporting all the data management activities: metadata generation, and data storing,
searching and viewing. Section 6 points out the consortium of the project, while section 7
concludes the paper and presents future work.

The role of SDI

N

The term “Spatial Data Infrastructure” (SDI) is often used to denote the relevant base
collection of technologies, policies and institutional arrangements that facilitate the
availability of and access to spatial data. The SDI provides a basis for spatial data discovery,
evaluation, and application for users and providers within all levels of government, the
commercial sector, the non-profit sector, academia and by citizens in general (Nebert,
2004). As geographic information is getting a fundamental component in the decision-
making process in many fields (if not all!) of human/social life (e.g., environmental
management and protection, security and logistics, social and health development, service
improvement), the development and maintenance of SDIs constitutes a funding priority for
many countries or unions of countries. For example, the INSPIRE initiative of European
Commission (INSPIRE, 2007) is a legislative instrument laying down a general framework
for a SDI for the purposes of Community environmental policies, and policies or activities
which may have an impact on the environment.

z

O -

= Technologies

<

N -

N Policies @”
> ’
O Standards

=

o

« Human resources

T

Figure 1. The role of an SDI

The components of an SDI are: (a) an institutional framework; (b) a set of technical
standards; (c) a number of fundamental datasets; (d) supporting access networks; and (e)
human resources (Rajabifard et al., 2003). As geographical data are usually heterogeneous
in terms of projection systems, file formats, storage systems, semantics, access rights or
billing procedures, the role of an SDI is to harmonize all these issues and provide a single
interface to support users’ searching and exploring tasks (figure 1). In this way, both the
management of spatial data and their utilization are improved. The data producers/providers

198 WYneoiakn BiBAI0BAkN ©edppacTog - Tunua Mewloyiag. A.M.0.



f \m\\.ﬁ“xxxxxxxxxk\\\\\%‘WW\\\\\\\\\W

8° MaveAARvio Femypa@ikd ZuveEdpio r.Z.n. TnAsniokonnon Xaproypagia

keep working with their preferred procedures for data acquisition and processing, while they
have to engage predefined rules for data documentation (metadata) and storing (for
sharing). Users have a single point of access, while all the heterogeneity of spatial data is
transparent to them.

An SDI is usually based on a three-tier architecture (figure 2). The bottom level
constitutes of the various spatial data repositories, distributed on various servers hosted on
various organizations. At the middle level a number of catalogs manage the metadata for all
the data stored at the repositories, while a number of services support the discovery,
searching, processing, and visualization or downloading of data. At the upper level the end-
user utilizes the services of the middleware, either using a specific application or the
preferable web-browser.

. User —
Client application

|

Geo-processing and
Catalog services

Middleware Catalog |+— ‘

F/gure 2. SDI architecture

[ Less detailed data J

Global SDI
Regional SDI

National SDI

State SDI

Local SDI

Corporate SDI

[ More detailed data }

Figure 3.SDI hierarchy and relationships among levels
[Based on (Rajabifard et al., 2003)]

WYnoeiakn BiBAI0BAKN Oed@pacTog - TuAua MewAoyiag. A.lNM.O. 199



;\k\i\\\\\x\\\\\\\\m\\\\wmm\\\\\\\mﬁmm N

r.Z.Mn. TnAsniokénnon Xaproypagia 8° MaveAAnvio Fewypa@ikd ZuvEdpio

Usually, SDIs are organized in a hierarchy of levels, from the corporate level up the global
- universal - one, where more detailed data are managed by infrastructures at the lowerst
levels. Each level serves the planning process at a particular degree of authority (figure 3).
The arrows, both vertical and horizontal, represent the complex relationships that exist
between different levels, as well as the intra-jurisdictional ones (Rajabifard et al., 2003).

Besides this organization, an SDI may be focused on a particular subject (e.g., forestry
or coast management), gathering information from different authoritative levels, thus
forming a thematic infrastructure. Thematic SDIs have a number of significant benefits, like:
(a) the enhancement of related organizations engagement in their activities; (b) user needs
are defined more accurately, due to the common interest on a particular domain; (c) the
importance of spatial data sharing is made apparent to organizations, public authorities,
private companies and groups of people working on the same subject; and (d) they
constitute a first step in the development of ontologies in specific areas (Guimet, 2004).
Thematic SDIs may contribute in the construction of state, national or regional (multi-
national) SDls.

3. The IDE-Univers architecture

The IDE-UNIVERS is a multi-level thematic SDI. It is composed of four participating
SDIs, one for each technical partner of the project. Every component SDI follows the three-
tier architecture, as depicted at figure 4.

PARTNER |
GEO-PORTAL |

Metadata

catalogue

metadata

Department/Lab 1
— Department/Lab 2

WM Server 2
WM Server 3

Department/Lab 3

Figure 4. Component SDI

Each partner's geo-portal supports searching and visualization services. A catalog
manages all metadata for the spatial and non-spatial data stored at the University
Departments’ and Research Centers’ Laboratories that are in the jurisdiction of the partner.
Each laboratory hosts a Web Map Server (supporting at least the OGC-1SO/TC 211 Web Map
Service Interface) for the rendering and distribution of spatial data. Different laboratories
utilize different WMS software and operating systems for their WM Servers, including
University of Minnesota (UMN) MapServer and ESRI ArcIMS, or Microsoft Windows and
Linux. All partners’ geo-portals are interconnected to a global geo-portal, providing services
at a higher level (figure 5). This constitute an open architecture, enabling more component
SDIs to participate (given they serve the same thematic domain and agree to follow the
metadata and web mapping standards).
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IDE-UNIVERS GEO-PORTAL

IDEC geo-portal ICA geo-portal

Univ. of the Aegean

IREA geo-portal geo-portal

Figure 5. Integration of component SDIs

4. Production of metadata
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Figure 6. The mandatory metadata fields

A critical step for the development of an SDI is the documentation of the data to be
shared. This is usually accomplished by the development of metadata catalogues. The
ISO/TC 211 has established the 19115 and 19139 standards for geographic information
metadata and their implementation specifications (Kresse et al., 2004). In the framework of
the IDE-UNIVERS project, all participating data providers are using the IDEC (SDI of
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Catalonia) 1SO 19115-compatible metadata profile, while each country have made some

modifications regarding spatial

reference systems and thesauri.

The MetaD software

application, provided by the IDEC, is used for the management of metadata in a structured
way that facilitates, besides the creation, the maintenance and the exportation of metadata

in a simple and user-friendly way,

while being compatible with the aforementioned

standards. Figures 6 and 7 depict two representative forms of the software.
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Figure 7. The main MetaD form

The first form assembles the information that is mandatory for every data item, either
spatial or non-spatial, such as the title, a short description, the bounding box, or the topic

category.

The second one is the main form of the application, organizing all metadata fields in
tabs. List boxes, check boxes or combo boxes are used in order to assist the user filling the
metadata information. At the left side of the form, a tree view designates the filled and not
filled fields, either mandatory or not. All metadata are stored in a relational database.
Specific operations are available for validation of the metadata, as well as their extraction in
XML format for inclusion in the SDI catalogues. To support metadata catalogue services, two
of the partners are customizing the Geonetwork Geographic Metadata Catalog free and open
source software (http://geonetwork-opensource.org), while the other two are using the

catalog software developed at IDEC.

u

Searching and viewing of spatial data

The following three figures 8, 9 and 10 depict the three main steps for searching and

viewing spatial

(and non-spatial) data,

stored at the various WMS servers of the

participating laboratories. The first step is the definition of the searching criteria at the geo-
portal’s first webpage. These may be alphanumeric values specified by the user for fields like
title, keywords, free text, location, category, etc., or the specification of the bounding box of
interest, either by entering the four coordinate values, or by zooming and rectangle selecting.
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Figure 8. Setting searching criteria
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Figure 9. Displaying the results

The second step is the examination of the results returned, after the execution of the
query with the searching criteria against the catalog database. For every result, the user is
able to read the title, a short description, and the assigned keywords to the data item, and
preview an image of it, if there is one available. For every data item, the available services
are presented in the form of clickable buttons: Metadata, Download, WMS Map Servers
(figure 9). The first service returns the whole set of metadata assigned to the selected data
item. The second service begins a downloading process. The third service activates aWMS-
client web application (IDE-Univers Map Viewer) enabling the connection to th e appropriate
WMS server hosting the selected geographic data item, and the presentation of the
cartographic information of that item (figure 10)
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Figure 10. Displaying cartographic data

IDE-Univers Map Viewer supports the third step of the searching and viewing process. It
offers a number of processing operation to the user, like zoom-in, zoom-out, etc. Moreover,
it offers the possibility to the user to select any other WMS server (given its internet address
is known or predefined) and explore to its available layers.

6. The consortium

7.

The Project is coordinated by Secretaria de Telecomunicaions i Societat de la Informacio,
Generalitat de Catalunya (Spain), with the support of IDEC (SDI of Catalonia) and Instituto
de Cartografia de Catalunya (ICC). Technical partners of the project are: IREA (Istituto per il
Rilevamento Elettromagnetico dell’ Ambiente) of the National Research Council (CNR) in
Italy, the Department of Geography of the University of the Aegean in Greece, and the
Instituto de Cartografia de Andalucia (ICA), Junta de Andalucia (Spain). Region Emilia-
Romagna, in Italy, represents the public administrations interest in the project’s results, in
order to improve urban and environmental management.

Conclusions and future work

The paper has presented in brief the main technological aspects of the IDE-Univers
project, aiming to develop a thematic SDI for geographical data produced by research
activities in the Mediterranean. It is the first example of SDI connecting academic
organizations in the involved countries. All software customized or developed in the
framework of the project is based on international standards of ISO/TC211 and OGC, in
order to enable interoperability with similar initiatives in the direction of the INSPIRE vision.
Our next steps, besides the evaluation of the project results after its completion on March,
2008, include the study, development and integration of ontologies to thematic SDIs, in
order to overcome semantic heterogeneity problems.
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E®APMOIH ATIAAIKTYAKOY FrEQrPA®IKOY ZYZTHMATOZ
NMAHPO®OPIQN I'NA TH AIANOMH XAPTQN
MEPIBAAAONTIKQN MEAETQN

BipBiAng B.1, Xdpou E.%, ZtepoUAn M.2, MnevtaAi ®©.13, Mavayiwtoénoulog M.4,
MepavTtovng =.2
1 IvorirouTo MAnpo@opiknc kai TnAsnikoivwviwv, EKEQE “Anuokpitog”
2IvoTimouTo lewAoyikav kar MeTaAAeuTikwv Epeuvav
3ECO-CONSULTANTS AE
‘AievBuvon Sxediaouou kai Ensvdioewv Anuou ABnvaiwv

NepiAnyn

H napoloa epyacia BacileTal oTa nopiopata Kal TIG EVEPYEIEG TOU €PYoUu HE TITAO
«TECHNOLANGUE: Intégration Entre les Langages de la Planification et de I'Information en
Vue de I'Elaboration de Cartes Interactives d’Espaces Medocc-Meda et des Systémes de
Transport Correspondants» To €pyo €knovnBnke oTa nAdicia Tou npoypduuaTtog INTERREG
IIIB- MEDOCC kaTtd To Xpovikd diaornua Iouviou 2004 — AuyoucoTou 2006 kal CUMMETEIXAV
Popeic xwpwv and Tnv Eupwndaikn kai Tnv Bopeloagpikavikn 0x6n Tng Meooyeiou. ZTOXOG
TOU €pYOU NTAV N OMOYEVOMOINGON TWV XAPTOYPAPIKWV YAWOOW®V TWV 31a@OpwV XWPWwV Kal n
dnuioupyia XapTwv oToug onoioug Ba ¢aivovTal - e 000 To duvaTdv Koivo unopvnua- ol
ENINTWOEIG 0TO NepIBAAAov and Tn dnuioupyia peydAwv €pywv oTIC didPopeg Xwpeg. Ma To
okond auTd dnuioupyndnkav 3 €1Idwv XapTeG: XApTng TNG undpxouoag kataoraong (Xdaptng
1), X4pTng Twv enePBacewyv HPe TNV uAonoinon Tou véou €pyou (Xaptng 2) kal TEAOG €vag
XApTNG oTov onoio gaivovTail ol aneiA&g (risks) n ol eukaipieg (opportunities) nou npokUNToUV
yla To nepiBaiAov WETA Tn dnuioupyia Tou €pyou (Xaptng 3). MNa Tnv kaAuTepn diaxuon Twv
NANPoQOPI®V dnUioupynenke pia dikTuakn MUAN kal noAAanAoi diadikTuakoi kouBol. Kabe
KOUBOG €ival auTovouoG Kal uAonolei To NpwTokoAAo WMS (Web Map Service). To
NPWTOKOAAO auTO emiITpénel TNV npoéoBacn o onolodANoTeE CUPBATO NePINYNTH Mia Kal
ouvnBwG n TeAIKR MHop®n eival eikoveg TUnou WEB (PNG, JPEF, kAn.). =Tnv napouca
ulonoinon ol EAANVIKEG NePIOXEG HEAETNG €ival MpooPACIUEG €iTE PECW €EEEIDIKEUHEVWV
npoypapuaTwyv 6nwg To To WebMapClient ite péow evdg anioU diadikTuakoU nePINyNTH Kal
TV JIKTUGK®V epapuoywv Google Maps | TNT Maps

Abstract

The Project «TECHNOLANGUE: Intégration Entre les Langages de la Planification et de
I'Information en Vue de I'Elaboration de Cartes Interactives d’Espaces Medocc-Meda et des
Systémes de Transport Correspondants » was funded in the framework of INTERREG I1B
MEDOCC-MEDA The project was completed in August 2006. Institutions and Municipalities
from both the European and the North African sides of the Mediterranean were participated.
The main objectives of the project were: The integration among the technical-managerial
territorial planning languages, environment and transport systems languages and
Information and Communication Technologies (ICT) languages. — The adoption of a common
and shared methodology, which take into account the different features of each partners’
territories, in the multidisciplinary and transnational context of Medoc-Meda Spaces - The
implementation of geographic meta-database for improvement of spatial data sharing and
comprehension; - The establishment of web mapping services tool for improvement of
spatial information visibility and access. In this work the methodology adopted and the main
results concerning the Greek pilot areas are presented.
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AEEEIG KA101G: AadikTuakd TZM., Ynnpeoieg WMS, npooBacn ot xwplka dedouéva,
nepiBaiiov.

Key words: Web gis, WMS services, spatial information access, environment.
1. Eicaywyn

H avanTtu&n Tou internet Q&pvel VEEC NPOONTIKEG divovTag Tn duvaTtoTnTa g€ dIAPOopouG
@OpeiG va avrtaAAaooouv dedopeva ) neplypapeg dOedopévwv nou aAAnAocuvdualopeva
dnuioupyolv nAnpogopia npooTiBsuevng agiag (“Measuring the Internet Economy: An
Exploratory Study”, “The Information Economy”). £Ta nAdicla Twv npoonab&siwv avanTuéng
TOV O£dONEVWV Kal TWV ONUACIOAOYIK®V MEPIYPAP®Y TOUC UMAPXOUV MNPOocondabeiec Kal
npodiaypa@eg Nou NpoEpXovTal €iTe ano 1o Open GIS Consortium (OGC, 2003) €ite and Tnv
npwTtoBouAia INSPIRE (INSPIRE, 2007) otnv Eupwnn. O1 npwToRoUAIEG AUTEG £XOUV KUPIWG
va KAvouv HE TOV TPOMO NePIypa@ng kar diapoipaonc dedopévwv HETAEU OIapOpPETIKWV
EUNAEKOUEVWV HEPWV OTNV NAPAYWYN YEWYPAPIKNAG NANPOPOPIAG. SnNUAvVTIKEG NPWTOROUAIES
aTnv nepioxn anoTteAolv n €i0aywyn TnG Geography Markup Language (GML) (OGC, 2003b),
nou anoTteAei pia epappoyn Tng XML (eXtensible Markup Language) (W3C, 2003a) kal To
anoTtéAegpa Tou INSPIRE, nou napéxel Tn duvatoTnTa avraAiayng dedopévwv PETAgU Twv
€0VIKOV UNOJOHMV YEWYPAPIKWV OedOMEVWV OTIG XWPEG MEAN TnG Eupwnaikng 'Evwong.
SnAMepa pe Tnv TaxuTaTn dicioduon Twv eupulwVvikwv ouvdéoewv (dslforum.org, 2003) T60O
OTIG €NAYYEAMATIKEG 00O Kal OTIG OIKIAKEG OUVOECEIG Kal TNV ouvexiZopevn BeATiwon Twv
NAEKTPOVIKWV UMOAOYIOT®WV Ol XPNAOTEG AMOKTOUV Tn OuvatoTNTd vad anaitouv HECw TOu
31adIKTUOU KAAUTEPEG EPAPHOYEG, ME MAoucIOTEPO nepIBAAAoV aAAnAenidpaong xpnotn (user
interface) kar Tn duvaroTnTa dIaXEipIoNG KAl oNTIKONoinonG HEYAAUTEPWV OUVOAWV JEDOHEVWV
kal va anarroUv anod TIG €pappoyeg oto S1adikTuo TIG idleG duvaToTnTeg HE aAUTEG nmou Ba
€BpIoKav TOMIKA OTOV UMOAOYIOTH TOUuG. AUTO €ival opaTtd oTo XWPo Twv MM kal Ndn &xel yivel
apKeTn npoegpyacia navw o autd (OGC, 2003c & OGC, 2003d & OGC, 2003e & W3C, 2003b).

Me Tnv TaxuTartn d1adoon Tou Internet Kal TWV TEXVOAOYIWV €UPECNG €ival AVAUEVOUEVO
OAO Kal Mo eTepoyeveic kAadol dedouevwy va yivovTal diafEaipol Héow Tou d1adikTUou. Agv
anoTteAei €kNANEn Aoindv via Tnv oAo€va kal peyaAUTepn ZATNON Nou undapxel yia HeyaAlTepn
duvaTotTnTa npoéoBacng Ot Yewypd@lka Oedopéva péow dikTUou. ‘ETol pia nAnbwpa
nNpounBeuT®V AoyiouikoU (software vendors) aveénTtu&av autdvopa kal aveEapTnta o €vag anod
ToV dAAo, Texvoloyieg npooBaong GIS nAnpogopiag HEow Tou d1adikTUou. To 31adikTuo OPWG
avhKel O€ Wia véa Pop®n olkovouiag kal ol napadociakoi Tponol KAEIdWPATog ThG ayopdg oe
évav npopnBeutn (vendor lock-in) dev AsiToupyoUv nAvTa UnéEP Tou MpounBeuTr). Ano Tn
oTIyHn 101aiTEPA Nou €va Peyalo KOPMPATI TNG nmiBavng ayopdg Twv GIS cuoTnudaTwy eivai
kAadol Tou Anuoaciou (Ynoupyeia, Afuol, Nopapyieg), He nBavo TeAIKO Kpiko TnG aAuagidag
NoAiTeg NTav @avepd OTI €npene va dnuioupynBolv Kolva anodekTd npoTuna (standards)
woTe va pnv doBei gukaipia yia dnuioupyia vnoidwv acupBaTtoTnTag o€ Wia UNodoun nou
TEAIKA NANPWVETAl and TOUG (QOPOAOYOUMEVOUG MOAITEG. Me autd To OKEMNTIKO RATAv
avanoQeukTn n dnuioupyia &vog opyaviopgou nou 6a pnopolUcs va eyyundsi Tnv
oudeTepodTnTa (vendor neutral) TwV VEWV NPOTUNW®WV Kal TWV VEWV TPONWV npocBacng oTo
d1adikTuo (6CoV agopd Ta yewypagika dedopeéva). O OGC (Open Geospatial Consortium,
YVWOTOG Kal WG Open GIS Consortium) €ival évag di1eBvng eBeAOVTIKOG 0pyaviouog nou €xel
gav oToxo Tn dnuioupyia kai Tnv €dpaiwaon avoixTwv npoTunwv (open standards). ZTov OGC
OUMMETEXOUV navw and 330 eunopikoi, KUBEPVNTIKOI, Hn KEPOOOKOMIKOI KAl EPEUVNTIKOI
opyaviouoi and 0Ao Tov KOOHO Ol OMoiol GUVEIOPEPOUV OTOV OXEDIACKO Kal TNV uAlonoinon
TWV NPodiaypa®wyv Hop@ponoinong XwWpPoyewypaPikwyv (geospatial) dedopévwy, Kal UNNPETIEG
ene€epyaaiag, kar diakivnong Toug. OI NeplocoTepeG and TIG npodiaypaPeg Tou OGC eival
BacIOPEVEG OE HIa YEVIKOTEPN APXITEKTOVIKN NMOU NEPIYPAPETal and &éva gUVOAO KEIPEVWY Mou
ovopdaleTal Abstract Specification kal neplypa®el To Bacikd HOVTENO DESOUEVWV YEWYPAPIKDV
XAPAKTNPIOTIK®V Mou npénel va avanapaorabolv. 'Eva eninedo nio navw and Tto Abstract
Specification eival €éva oAoéva aufavopevo nARBog and npodiaypageg, NPWTOKOAAA Kal
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npoTUNA Nou avanTlooovTal e okono Tn eniTeugn SIAPOPWV EPAPHOYWV Ol OMoieg OPWG va
gival ouvepyaldueveg kal va avTaAAGooouv TOCGO MANPOQOpPIe BECEWC 000 Kal YEVIKOTEPA
aAlAou TUMoOU GIS nAnpogopieg. Mepikeg anod TIG NI0 YVWOTEG Npodiaypa®eg Tou OGC eival:
OGC Reference Model - a complete set of reference models, WMS - Web Map Service, WFS -
Web Feature Service, WCS - Web Coverage Service, WPS - Web Processing Service, CAT -
Web Catalog Service, SFS - Simple Features - SQL, GML - Geography Markup Language.

Mia unnpecia WMS napdyel XapTteg dedopévwv XWPIKNG avagopdg (spatially referenced
data) duvapika ano yewypaikn nAnpogopia. Autd To digBVEG NpOTUNO Opilel €va “XapTn” wg
£€va Kadpo YewyYpa®IknG nAnpogopiac nou prnopei va avanapactabei oav wneiakn €ikova n
onoia eival kaTdAANAn yia €vav unoloyioTn. Mpénel va onpeiwdei 0TI 0 XapTng dev €ival Ta
apxika yewypagika dedopéva. O1 xapte¢ WMS KAaTa kKavova napdyovTtdl o€ Kanola ano TIG
UNApPXOVTEG WNPIAKEG HOPPES Oonwe PNG, GIF, JPEG. To WMS €ival duvaTov va daneikovioel
€va XapTn Kal ge kal diavuopaTikn popgonoinon (format) 6nwg 1o SVG n To WebCGM. To
WMS €pxeTal o€ avTidiaoToAn Ke To WFS nou enioTpEPEl HOVO diavuouaTIKa dedopéva Kal To
WCS nou enioTPEPEI HOVO YNPOMOINHUEVEG EIKOVEG.

To npoTuno WMS opidel 3 Bagikeg AsiIroupyieg:
e Tnv €nOTPOPN HETANANPOPOPI®V Yia TNV idla TNV unnpeaia

e Tnv €nIOTPOPN €VOG XAPTN ME MANPWC OPICHEVEG TIG YEWYPAPIKEG Kal XWPIKEG
napapeTpoug

e Tnv enioTpo®r nAnpogopiag OXeTIKA Me €OIKA XAPAKTNPIOTIKA Ta onoia
aneikovifovTal o€ €vav xapTn (NpoaipeTika)

O1 AeiToupyieg WMS pnopoUv kKAnBouUv akopa kai anod &vav iotonepinyntn (web browser)
0 0noiog OTEAVEI TIG NAPAMETPOUG TWV AEITOUPYIWV HE Tn Mop®n URL (Uniform Resource
Locator). Ta nepiexdueva evog TETolou URL kaBopilouv To €idog Tng AsiToupyiag nou 6a
ekTeAeoTel. Mo ouykekpiyéva oTav InTeiTal €évag Xxaptng To URL Ba npénel va unodnAmvel Ti
06a aneikovileTal oTov XAapTn, Nolo TUAMA TNG 'ng 6a eu@avioTei, noio €ival To €nBuPnTo
oloTNUa CUVTETAYHEVWY Kal nola 6a eival n pop@onoinon kal To HEYEBoG TNG TEAIKNAG
WNQIAKNG €IKOVAG. TNV NePINTWOoN nou {nToUvTal NEPICOOTEPOI TOU EVOG XAPTEG HE TIG iDIEG
YEWYPAPIKEG NAPAHUETPOUG Kal To idl0 HEYEBOG TeAIKNG eikdvag TOTE Ta anoTeA€éouara
pnopoUv va ungpBAnBoulv (overlaid) To éva péoa oTto aAAo. H xpnoigonoinon €IKOVwV Mou
enitpénouv diapavn @ovTo (n.x. PNG) eniTpénel OTOUG UMOKEIMEVOUG XAPTEG va NAPAPEVOUV
opaTtoi. EninpooBeTwg, €ival duvatov aveEdptnTol XApTeg va {nTnbouv and diapopeTIKOUG
€EunNnNpPeTNTEG anod Tov id10 MeEPINYNTH KE OTOXO Tn dnuioupyia piag eviaiag €ikovag. Me auto
TO TPOMO TO NPWTOKOAAO WMS emiTpgnel Tn dnuioupyia €vog kKaTaveunuévou JIKTUOU Mou
anoTeA&iTal and €EUNNPETNTEG XAPTWV Ano Toug onoioug ol “neAaTeg” unopolv va cuvBEoouv
NPOCAPHOCHEVOUC OTIG AVAYKECG TOUG XApTeG. Map' 6Aa auTtd pia unnpecia WMS ouvhdwg dev
KaAeiTal aneubeiag and Tov nepinynTh. TIG NEPIOOOTEPEG QOPEG Ol AsiToupyieg WMS
ekTeAoOUVTAl ano Mia €@apuoyn n onoia NPoo@EPEl OTO XPNOTN Kal kanola diadpacTika
oTolXeia woTe va pnopsi va eniAé€el pe eukolia TIG dIAPOPEG napaueTpoug (n.X. O €vav
XApTn va npoo@Epel Tn duvartoTnTa nAonynong). OI epapuoyEC aAUTEG pNopouv va eival
OI1adIKTUAKEG N OXI. AwpPeav €QApUOYEG ansikoviong WMS eival: ol Google Maps, Tng Google
Inc. kal TNT Map Tng Microimages ol onoieg €ivar 31adIkTuakéG. Eniong o1 Google Earth Tng
Google Inc. kal Map Browser Tng CadCorp nou anaitoUv gykataoraon.

H napoloa epyacia BacileTal oTa nopiopata Kal TIC EVEPYEIEG TOU £PYou HE TITAO
«TECHNOLANGUE: Intégration Entre les Langages de la Planification et de I'Information en
Vue de I'Elaboration de Cartes Interactives d’Espaces Medocc-Meda et des Systémes de
Transport Correspondants» To £pyo €knovn@nke ota nAaioia Tou npoypdaupaTog INTERREG
IIIB- MEDOCC kata To xpovikd diactnua Iouviou 2004 - Auyoucotou 2006. SuppeTeixav
popeig xwpwv and Tnv Eupwnaikr kal Tnv Bopeioagppikavikni 6x6n Tng Meooyeiou. Ano
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EAANVIKNG NAEupag ouppeTeixav n «Anupog ABnvaiwv Enixeipnon Mnxavoypaenong» (AAEM)
kal To EKEQE «AHMOKPITOZ». £TOX0G TOU £€pYOU NTAV N OLOYEVOMOINGN TWV XAPTOYPAPIK®OV
YAWOOWV TwV dIaPOpwV XwPp®V WOTE Ol Napayouevol XApTeg va diaTtiBevTtal oTo d1adikTuo, va
yivovTal katavonToi Kai va gival ageca a&lonolnoihol ano Toug NoAiTeg aAAd kai Tig dnUOCIEG
unnpeaieg kal AAAoug Popeig aTnv eupUTePN Aekavn TnG Meooyeiou MNa Tnv kaAuTepn didayxuon
TV NANPOPOPIOY dnuioupyndnke pia dikTuakn NUAN kal noAAanAoi diadikTuakoi kKOuBol.

N

Anpioupyia FemnAnpo@opiakou ATAavra TnG EAARVIKAG NIAOTIKAG NEPIOXAG

Sta nAaiola Tou £pyou €yive npoondBeid yia TNV OHOYEVOMOINGN TWV XApTOypaQpIK®OV
YAWOOWV TV 31a@opwV Xwp®V Kal Tn dnuioupyia XapTwv oToug onoioug Ba ¢aivovTal - Je
000 TO duvaTtov KOIVO UNOUvVNUa- ol ENINTWOEIG 0TO NepIBAAov and Tn dnuioupyia peyalwv
€pYWV OTIG dIAPopeg XwPeS. EIdIkOTEPA, yia kGBe MAOTIKA nepioxn MEAETNG dnuioupynenkav
3 eidwV XAPTEG: XAPTNG TNG undapyxouaag kataoraong (Xaptng 1), Xaptng Twv enePBACEwV HE
Tnv uhomnoinon Tou véou £pyou (XapTng 2) kal TEAOG €vag XApTng oTov onoio gaivovTal ol
aneiNég (risks) N ol eukaipieg (opportunities) nou NpokUNTouv yia To NepIBAANOV WETA TN
dnuioupyia Tou €pyou (Xaptng 3). O Xaptng 3 MpokUNTEl Pe TNV TonoBETnon Tou Xaptn 1
navw ortov Xaptn 2. O1 npoavagepodpevol Xapteg dnuioupyndnkav, yia kKabe xwpa nou
OUMETEIXE OTO €py0, 0 3 KAIMAKEG: SuvonTIKN KAigaka 1:250.000, peoaia kAipaka 1:25.000
Kal TeAoG peydAn kAipaka 1: 10.000.

'‘Ocov a@opd Tnv EANGda wg MIAOTIKEG NEPIOXEG opioTnKav: yia TNV KAiMaka €papuoyng
1:250.000 n Mepipépeia ATTIKNAG Kal 0 VOUOG BoiwTiag, yia Tnv kAipgaka 1: 25.000 n eupUTepn
nepioxn Tou EAaimva kar TéEAoG yia Tnv kAipaka 1:10.000 n nepioxn voTiwg Tou Onuou
Paprivag. MNa Tnv ulonoinon Twv avTioToIXwV XAPT®V anditiénke o ouvdudouog Kal n
avTAnon nolkiAwv NANpPoQopInV and XApTEC NOU NPOoEPYXOVTAV anod dIapOpPETIKEG UNNPETIEG,
nou eixe n KABe pia SIAPOPETIKEG UMONEPIOXEG OTNV €MNONTEia TNG Kal dnuUIoUPYyoudE XAPTEG
yla d1aPopeTIkoUG okonoug.

Zxnua 1 Xa TI’](,‘ (p/aTdusvnc KdAuwng yr; TuNuaTog Tou EAaiwva ue
unoBabpo Tnv gikova IKONOS
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3TN ouvonTikn KAipgaka epapuoyng 1:250.000, nou agopd TIg MNepipepeieg ATTIKNAG Kal
NopoU BoiwTiag, o Xaptng 1 dnuioupyndnke ano: a) Tonoypa®ikd undépadpo nou anoTeAeital
and Ynelakd JovTéAO £dAPOUG MNOU avanapioTardl e NAAETa XPWHATWY yia Ta UPOUETPa Kal
Tn okiaon B) xapTn CORINE kaAuywng yng apxIikng kAigakag 1/100.000 y) Ydpoypaikd
6iKTuo, KUpIoug dpopoUC, olénpoépoplkéq YPAUUEC, Alyavia, agpodpopia KAM. d) Aopucpopu(r']
€lkova Landsat ETM pe npepopnwa ANyng TO KCI)\OKGIpI TOoU 2000. E|6|Keq TEXVIKEG MIENG ™G
€IkOvag e@appooTnNKav €10l WOTE va a&onoindei 1600 n cpaopaler] 000 Kal N XwpPIKN
nAnpo@opia. O Xd&pTng 2 dnuioupyndnkKe pe oTolxeia nou npoépxovTal and To PuBUIOTIKO
Sx€d10 ATTIKNAG Kal anod Tnv PEAETN yia To Mepipepeiako MAaioio XwpoTa&ikoU Zxediacuol Kai
Acipopou AvanTuEng ZTepeag EAAAdag Tng Mevikng AielBuvong MepiBdAlovTog Tou YMEXQAE.
navw og Tonoypa@ikd unoBabpo Pe UdPOYPAPIKO KAl CUYKOIVWVIAKO JiKTUO. ZNUEIWTEOV OTI
yla Tov Xaptn 2 XpelaoTnke va dnuioupynBei véo unopvnua kabwg Ta dedopéva TwV XapTwV
NG BolwTiag kai Twv XapTwv nou apopouv Tnv ATTIKN JevV €XOUV KOIVO unduvnua

LEGENDE YOOMNHMA

Zxr]ua 2. Xaptng2 noAgodouikwv oxediwv Twv AnUwv oToug ono:ouc avrkel o
EAaiovag oxediaougvog e noAuywva diapaveiag ornv eikova IKONOS..

STnv KAigaka epappoyng 1:25.000 nou agopd Tnv {wvn Tou EAgiwva TV ARPwv
ABnvaiwv, Pévtn, AlyaAew kal Taupou, o Xdaptng 1 dnuioupynbnke and: a)tonoypaikd
undpabpo pe AenTopepn wno@lonoinon Twv JIAQOPETIK®V eniNédwv nAnpogopiag mnou
nepiAauBaver: Tig IcoUweig, To udpoypaiko BikTuo, To 0dIkd JiKTUO, TIC BECEIG OIKICU®V Kal
Ta OIKIOTIKA NoAUywva, TIG andToPEG aAAayeG Tou avayAugou, onueia Afwng udaTog (Nnyeg,
nnyadia), TPIYWVOUETPIKA onueia, Opia dNUOTIKWOV JIAUEPIONATWV KTA B) Acdopéva xaptn
UQIOTAPEVNG KAAUWNG YNG NMOU OUVTAXONKE KATd Tn PEAETN yia To €101KO 0XEDI0 NOAEWG TOU
EAaiwva 1o 1995 ano Tov Opyaviopud ABnvwv os cuvepyacia Pe To EMIM gunAouTiopéva pe
oToixeia TNG Baong dedopévwy Tou Onuou ABnvaiwv nou diaBétel n AAEM. O1 KaTnyopieg
KAAuwng yng Tou EAaiwva peTaypaenkav oto cUuoTnua Ta&ivounong CORINE, uye npoaBnkn
€VOG VEOU, TETAPTOU WN@Piou OTNV KATNyoplonoinan y)30pupopIKn €1KOVA UWNANG EUKPIVEIQG
IKONOS pe opBoavaywyr kal dnuioupyia npoiovTog MIENG Twv eIKOVWV £€TOI WOTE N
(PaopaTikf nAnpo®opia va anodobei o xwpIkn SIAKPITIKA IkavoTnTa 1 peTpou (Sxnpa 1). O
XApTNG 2 MNPOEKUWE and PwWoaiko TwV MOAEOSOUIK®V OXEJiWV TwV ONHWV OTOUG OMoioug
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avikel o EAaiovag (ExAua 2). H ouvappoAdynon Twv MoAeodopIK®OV OXeSiwV Twv dNHwV
OTOUG onoioug avikouv Ta Sidgopa TuAPATa Tou EAdiova denos Keva oTo XApTn AOyw
€AAeIYng Tou €1d1koU axediou yia Tov EAai®va anod Ta yevika oxédia Tou Anpou Alyalew.

STnV KAipaka e@appoync 1:10.000 nou agopd TUNAMa voTiwg Tou ARupou Pagrvag o
XapTtng 1 anoTeAeital and a) To Tonoypa®iko unoBabpo 1/5.000 Tng Mewypa@ikng Ynnpeoiag
STpartou. B) Tov XapTn KAAUWNG yNnG Twv SAPWV AvaToAIKnG ATTIKNG MOU NPOEPXETAl ano Tn
MeAETn MepiBaldovTikwv EninTwoewv dnuioupyiag dIKTUOU CUANOYAG Kal enegepyaaiag
OIKIGK®V UYpwV anoBAATWV Twv SnPwv AvatoAikng ATTIKNG (YNEXQAE, 2002, peAETn nou
eknovnOnke and ECO-CONSULTANTS A.E.). O Xdaptng 2 npo€pxeral and To MNOAE0JOMIKO
ox&dlo Papnvag yia tTnv idia €ktaon We ekeivn Tou Xaptn 1. 'Exouv avanapactabei ol {WVeG
VOUILOU OIKIOWOU HE Ta 0pId TOUG KABWG Kal AAAEG VOUIUEG XPNOEIG YNG.

O Xaptng 3 (Exnua 3) dnuioupyndnKe yia KABe MAOTIKN NeEPIOXN HWE TNV TonoBETnon Tou
avTioTolou Xaptn 2 navw oTo Xaptn 1 kal evronioTnkav nePINTWOEIC EUKAIPIOV I
OuyKpoUOeswv yia To nepIBaAlov. MNa napadeiypa 1o 0XEdI0 yia TNV neploxn Tou EAaiwva
dnuioupyei gukalpia yia oAokANpn Tnv neploxn Tou EAaiova eve eugavilovral Eekabapa ol
OUYKPOUCJEIG M.X KATOIKIAG - YEWPyYiag r Katoikiag Quaolkwv Jwvmv oTnv nePIoXn Tng
Paprivag. (AvaAuTikOTEpa yiad Td CUPMNEPAcHATa Tou €pyou oTo BiIBAioc TECHNOLANGUE,
Ekdb0ogig ALEMANDI, 2007 und ekTUnwon).

-
N

Zxnua 3. Xaptng 3 ouykpoUoewv (KOKKIVOI KUKAOI) Kal euKaipiwv (UNAE KUKAoL) oTnv
kAipaka 1:250.000

'OAa Ta dedopéva anododnkav oto EAANVIKO yewdaiTikd cuoTnua avagopdg Tou 1987 kal
dnuioupyndnke ew-MNMAnpogopiakdg ATAavtag. 'Epgacn d06nke oTnv opoyevonoinon Twv
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O1aPOPETIKAG KAIHAKaAg oToIXEiwV NAnpogopiag kalr otnv anodoon Toug o€ Hopen Xdptn. H
aAAayn aneikdviong oTnv 00ovn yiveral avaloya Pe Tn KAIiJaka Twv ded0UEVWV Kal akoAOUBEi
TNV aAAayr avtiAnwng Twv @aivopevwv. MNa napddsiypya ol KATnyopieg kAaAuywng yng
npocodIopIOPEVEC O HIKPN KAipaka (1/100.000, 1/50.000), énwg sival oto cloTnua CORINE
eEapavifovral OTav nepPVAPE O N0 MeEyAAeg kAipakeg (1/25.000, 1/10.000) onodTe
gupavifovtal Ta ToniknAG kAipakag dedopeva. MNa Tnv vlonoinon Tou =M Tnv eneepyacia Twv
J0pUPOPIKWV KAl AAAWV Jedopévwy TNV dnpioupyia TWV XApTWV KAl TNV anodoon Toug O€
Hop®n Mew-MNMAnpogopiakol ATAavta Xpnaipgonoindnke To TNTmips nakeTo AoyiouikoU.

Sav VYeVIKOTEPO Oupnépacua ano Tnv Onuioupyia Tou AtAavra MApokUNTEl n avaykn
opoyevonoinong Twv J1apopwVv XApTWV Kal OUVToVIGHOU Twv d1apopwyVv UMNPECIOV MoU
dpouV Ot JIAPOPETIKEG KAIMAKEG

3Ta enIPEPouG oupnepdopata a&ifel va avagepbei OTI n €NEKTAON TOU GOUGCTNAHATOG
CORINE, og peyaAuTepn kAipgaka (1/25.000 kai 1/10.000) dev anaitei anAd kai pévo Tnv
npooBnkn &vog n nepioocoTépwv emnédwv Tagivounong ora ndn undpxovra Tpia NpwTa
enineda. AnaiTei eniong €Aeyxo yia To KATa NOCOV N VEd KATnyopia, JETA ano Tnv aiayn Tng
kAipakag, diatnpei Tov apyikd TNG 0pIoHO.

3. Anpioupyia AladiktuakoU 2N

2Ta nAaioia Tou €pyou, KABe eTaipog avenTuge Tnv SIKM Tou 31adIKTUAKN epapuoyn. 'OAeg
0l EQAPHOYEG ENIKOIVWVOUV HETAEU TOUG HEOW €VOG KeVTpikoU eEunnpetnTh (Eik.4), 0 onoiog
AEITOUPYEI NEPICOOTEPO OAV EUPETNPIO KAl OUVOEEI TOUCG EMIYEPOUG E€EUMNPETNTEG HE TO
neEPIEXOMEVO TOUG (MeEPIOXN aneikoviong). MNMapoAo nou undpxel pia nA€Iada JIapopETIKWV
uAonoInoewy Kal eEunnpeTnT®v, n dlacuvdeon eival eQIkTr €neidr 6Aol akoAouBouUv To idIo
npwTOKOoAAO (WMS).

r

5P | " Technolangue
DB ;erver | Site | G
y New Server WS Client
Registraticn {Maps viewe[) "
Page User

B 1 : d

| WebGIS Nodes Catalog
Thase URL node 1 — XML 1
URL node 2 - XML 2
URL node 3 ~ XML 3

URL node i — XML i

\--__ -

Sxnua 4. Sxediaypauua Tou dIKTUOU

Anaitioeig anod Tnv nNAeupd Tou g€unnpetnTr (server side): MNa TIG avaykeg TG EAANVIKNAG
£QAPHUOYNG Xpnoiponoindnke éva punxavnua pe Windows XP kal 1.5GB RAM w¢ €EunnpeTnTngc.
Se autdv Tov KOuBo OdikTUOU, O onoiog eival opatog péow WEB ortnv  dielBuvon
http://www.wms.iit.demokritos.gr, €ykataoTadnke To AoyiopikdO TNT Server and Tnv
Microlmages oc ouvduaoud ME Tov open source Apache web server. O TNT server
unooTnpilel NANPWG To NPpwWTOKOAAO WMS kal napéxel €va @IANIKO npog Tov Xpnorn
nepiBaAov waote va pnopei va diaxelpieTal NARpwg Tnv unnpeocia WMS nou diapoipalel.
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Anaitnoeig and Tnv nAeupd Tou Xpnotn (client side): H povn anaitnon nou undpyel ano
TN NAEUPA TOU MEAATN €ival va €xel npooBacn oTo d1adikTuo HE €vav I0TOnEPINyNTh.
MnaivovTag oTo KeEVTPIKO IOTOTOMO HNOpei va ekkIvroel €ite To TNTMap Kkal anod ekei To
GoogleMaps €iTe Pe €va €IDIKEUPEVO NPOYPAUa NAorynong oav To Map Browser va WNopeoel
va &l Toug XApTeG. =TIC NApakATw €IKOVEG (ExNAMa 5, =xnua 6) pnopei va del kaveig nwg
@aivovTal enineda Tou XapTn (layers) oto TNTMap aAAd kal oTo GoogleMaps.

4. Zupngpaopara
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Sxnua 5. Ynouvnua tou xaptn 2 oto TNTMap

2Ta nAaiola Tou €pyou Technolangue €yive npoondaBeia ouvduacopolU XapToypaQIK®V
NANPOPOPI®V MOU NPOEPYXOVTAV anod dIAPOPETIKEG UNNPETIEC KAl dnuioupynenkav XapTeg nou
evTonifovTal ol guKalpieg kal ol aneIAég yia To nepiBdAlov and Tnv dnuioupyia diapopwv
€pywv. H yevikOTepn dpdon oTa nAaicia Tou £pyou anoTeAEl CUVEIGPOPA OTnVv KaTeubuvaon
TOU OGUVTOVIOMOU Kal TNG OMOYEVOMOINONG TWV XAPTOYPAPIKWOV YAWOOWV TWV UMNPECIQOV OF
eninedo KpaTiko Kal napanépa oe eninedo Meooyelakng Aekavng. H 31adikTuakn s@appoyn
nou uAonolnBnke divel Tn duvaToTnTa NpocBacng oe noikiAa dedopéva anod To eupy KoIVO TV
XPNOTWV Tou d1adIkTUOU aAAd Kal TWV EIBIKWV TNG XWPOTAEIKNG avaAuong.

O TeAIKOG «XproTNG» £Xel NpdoPacn oc XwpoTa&ika dedopéva nou cival oe SIaPOPETIKEG
KAiJakKeg kal oe OlIapOpPETIKO €ninedo AENTOMEPEIAG avAAoyd WE TNV MEpIoXn oOTnv onoia
eomialel. H oxediaon Tou g€ac@alilel TNV WEYIOTN XPRON Twv duvaToTATwV TOOO Tou client
000 Kal Tou server Kal Sivel aTov TEAIKO XpnaoTn duvaToTnTeG evog M= peow Tou d1adikTuou.
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Zxnua 6. To noAsodouiko axedio Tou Anuou AlydAsw oto xdptn Tou GoogleMaps
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gis.org/inspire/home.html.
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ZXEAIAZMOZ KAI YAOMNOIHZH E®APMOIHZ NMNArKkOzMIOY IZTOY I 1A
THN KATAIrPA®H NAPATHPHZEQN MNMOYAIQN ZTON EAAAAIKO XQPO

MwpdTtng H., Baitng M.
Mavenornuio Aryaiou, Tunua Mewypapiag

NepiAnywn

H kataypa@n Twv nNapatnpnocwyv NMouAlwv 0TO (PUOIKO TOUG NepIBAAAOV Wnopei va sivai
noAU XpNoIKn oTn KEAETN Kal TNV NpooTacia Twv ayplwv nouliwv. EvrouTolig, n aglonoinon
Twv OedopEvWV NAPATAPNONG MOUAIV OTIG JIAMOopeG neploxéG Tng EAAAdag eivai
anoonacpaTikh, AOYw TwV MOIKIAWY TPONWV Kal PHECWV KATAYPapng nou XpnoihonolouvTadl
and TouG napartnpnTeéC. H eTepoyévela auTr OxI WOvVo duoxepaivel Tnv npocBacn orta
dedopéva, al\d kaBioTd autn kab’ autr Tnv Unapén Twv Oedopévwv AyvwaTn OToug
€PEUVNTEG. TNV KaTeUBuvon e€niluong Tou napandvw npoBANMATog, OxedIAOTNKE Kal
ulonoinBnke Mia MNIAOTIKA €@appoyr NANPOQOPIKAG Yid Tn OCUCTNUATIKA KaTaypaoen
napaTnpnoswv nouAlwv otov EAANadikd xwpo. O1 BacikEG anaiTrioei§ nou kKaTteuBuvav Tnv
avanTtuén Tng e@appoyng ATav: (a) n nAnpoTnTa Twv dedopévwy kataypa®ng, (B) n akpiBeia
NG yewavapopdag Tng napatnpenong, (yY) n eukoAia npooBacng kai Xprnong Tng epappoyng Kal
(d) To XauNnAo6 k6OTOG. H eapuoyn anoTeAeiTal and pia BAon YEwypaPIk®V SeD0UEVWV Yia Tn
diaxeipion Twv dedouEVWV NAPATAPNONG Kal and To nepifdAilov npdoBaong oTn BAon HEOW
TOU naykoouiou 1oToU (world wide web). Xpnoigonolndnke anokAEIOTIKG EAeUOEPO AOYIOUIKO
avoixTou kmdika oe OAa Ta enineda TnG €@appoynG. =To ApBpo neplypdagovTal Ta kupia
onueia Tou oxediaopol kal Tng uAonoinon Tng Bdaong dedopévwv Kal Tou nepIBAAAOVTOC
XPNong, kabwg eniong kai ol EUNEIPieG Nou anokopiodnkav anod Tnv gykatdoraon, agionoinon,
npocapuoyn Kal enéktaon eAeUBepou AoyioWikoU avoixTol KwdIka yia Tn dlaxeipion kai
XAapTOypPaAQIKN ANEIKOVION XWPIKMV DEGOHUEVWV.

DESIGN AND IMPLEMENTATION OF A WEB APPLICATION
FOR THE RECORDING OF BIRD OBSERVATIONS IN GREECE

Moratis 1., Vaitis M.
University of the Aegean, Department of Geography

Abstract

Records of bird observations in their natural environment can be valuable in the study
and conservation of wild birds. Nevertheless, the exploitation of bird observation records in
various parts of Greece is fragmentary, because of recording methods used by observers are
not standardised. This heterogeneity leads to data access difficulties, and it is also the
reason for an apparent lack of data as perceived by researchers. In the direction of finding a
solution for this problem, a web application was designed and implemented for the
systematic recording of bird observations in Greece. The development of the application was
guided by the following main requirements: (a) the plenitude of the observation data, (b)
the precision of the geographic reference of the observations, (c) the access and use facility
of the application (d) a low cost. The application comprises a geographic database for the
management of observation data and a web user interface for the access to the geographic
database. Only free and open source software was used for the implementation of the
application. The article describes the main issues of the design and implementation of the
geographic database and the web user interface. It also describes the experiences that were
acquired by the installation, exploitation, adaptation and extension of free and open source
software that is used for the management and cartographic depiction of spatial data.
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AEEEIG KA£IB1A: napatnproeig NouAli®v, KaTaypa@r] MOUAIQV, PBACEIC  YEWYPAPIKOV
dedopevwy, d1adIKTuaKn xapTtoypagia, eAsUBEPO AOYIOUIKO, AOYIOUIKO avolkToU KWJOIKA.

Key words: bird observation, bird recording, geographic databases, web maps, free software,
open source software.

1. Eicaywyn

O1 napatnproeig anoteAolv &vav and Toug ONUAvTIKOTEPOUG TPOMoug AvTAnong
dedopgévwy yia Tov Tporno IwNG Twv AypiwVv ATAVOV Kal TV MNpoPANUATWV nou
avTigeTwniouv. O napaTtnpnoeig PnopoUv va anokaAUwouv oTolxeia, nou eivar adlvaTo va
napatnpnBolv o€ epyaoTnplakd nepifdAlov (Gaunt and Oring, 1997). Ztnv EAAGda, Ta
dedopéva TwV Napatnpnoswy KataxwpoluvTal Ye d1aPopeTikoUC TPOMOUG Kal g€ dIapOopETIKA
MEoa nou KaTéxel o KABe napaTnpnTAg, XwpIi¢ va undpxel kamoia npoTunn HeBodoAoyia
Kataypagng, ouTe éva eviaio cUoTnua anobrkeuong kal diapolipacuou. H eTepoyévela auTn,
OxI Hovo duoxepaivel TNV npocBacn ota dedopéva Kal TV ene€epyacia Toug, aAAd kabioTa
auTn kad’ autrn Tnv Unapén Twv dedopévwy AyvwaoTn OTOUG EPEUVNTEG.

Me okond Tnv eniAuon Tou napandvw npoBARUATOC UAoMoINBNKeE HiIa €@apuoyn
NANPOQPOPIKAG YIa TNV KATaypapn napatnpnocwv nouAiwv yia Tov EAAadikd xwpo. Kata To
oxedIaopO KAl TNV UAomnoinon TnG EpAapHoynG UNNAPXE CUVEXNG ENIKOIVWVIA PE TNV €BEAOVTIKN
opada dakTuAiwong nmoullwv Tou TunuaTtog MepiBailovTog Tou MavenioTnuiou Alyaiou, n
onoia €0eTe TIG ANAITACEIG KAl NpayuaTonoloUos Toug eAéyxouc. H epappoyn sivar diabgaoiun
OTOUG NapaTnpnTég péow Tou Maykoopiou Iotou (World Wide Web - WWW) waoTe va
IkavonoinBoUv ol anaiThoei§ yia eUKOAN NpooBacn kai xpnon.

EninAéov, n epappoyn aflonoiei Ta npoogata diebviy npoTuna JdIaxeipiong XwpPIKWV
dedopévwv pEOw TOou Web, waoTe va eival duvartn n Kataxwpnon Kai XapToypagikn
aneikovion Tou onueiou TNG NApaTnPnNoNnG. =TIG NEPICOOTEPEG EPAPHOYEC AUTOU Tou €idoug o
Xpnotng “InTa” XApTeG N XWPIKEG NANPo@Opieg kal AapBavel TIC avaAOyeg anavTroelg.
MNapadeiypa TETOIWV £QAPHOY®V anoTeAEl To €pyo ArchaeoGEW HE TO OMoio ONTIKOMOIEITAl
XWPIKA NAnpogopia Mou avagEépsral oTo apxaloAoyiko €Bvikd ndapko Spina Verde oTtnv
Bopeia ITalia. H epappoyn divel Tn duvaToTnTa OTO XPROTN VA KAVEI EpWTNHUATA NAVW CE €va
NARB0OG XwpPIKOV OdoPEVWY, ONWG NEPIBAAAOVTIKA, YEwWAOYIKG aAAa kalr dedopéva nou
agopouv apyxaloloyikd supnuata (Brovelli et al., 2003). 210 ArchaeoGEW yiveTal xprnon
eAelBepou AoyiopikoU kal €1dIkOTEPA ToUu ZSuUCTAMATOG Alaxeipiong Bdoswv Agdopévwv
PostgreSQL kal Tou €EunnpPeTnNTn XWPIKOV dedouEvwY Mapserver. Mia dAAn spappoyr nou
EMITPENEI OMTIKOMNOINGN Kal dlaxeipion XwpPIKAG nAnpogopiag cival To di1adikTuako ZUaoTnua
Fewypa@ikwv MANpo@opiwv oTo kKavtovi Vaud Tng EABETIAG yia Toug apuneAOKAANIEPYNTEG TOU
kavtoviou (Ingensand et al., 2005). To NA€OVEKTNHUA TETOIWV EPAPUOY®V €ival OTI dev
XPEIGleTal ol XPNOTEC va npounBeuToUv akpifd AOYIOMIKO yid va €Xouv npocoBacn o€
unnpecieg aneikoviong kai Slaxeipiong XwpIKAG NAnpogopiac.

Mia nio €€eAiyuévn pop®ry cuvaAlaywv (Tnv onoia €xoupde UIOBETAOEI) anoTeAel n
duvaTdTNTa KATAXWPNONG XWPIK®V dedoHEVWY, napaAAnAa pe Tn duvatdTnTa avakrtnong. Oa
npénel va onueiwbei o1 €éva coBapd NpoBANMa OXETIKA ME TIC EPAPHUOYEC TNC NAPANAVW®
Hop®NAG €ival To uwnAd KOOTOG Tou AoYIOMIKOU Mou anaiteital yia va avantuxBoUv (Halim,
2005). TNa To AOyo auTd, emIAéxBnke n  Xpnon anokAesioTika  EAelBepou
NoyiopikoU/AoyiopikoU AvoikToU Kwdika (EA/AAK) yia Tnv avanTtuén Tng epappoyng. 'Etol,
népa and Tnv eniTevuén Tng anaitnong xapnAoU KOOTOUG uAonoinong, diepeuvnBnkav kai ol
duvaTdTNTEG, Nou €xel To EA/AAK OTO XWpo TNG anoBrikeuong, d1axeipiong Kal angikoviong
YEQYPAPIKWOV OESOUEVWV HECW B1adIKTUOU.

'Eva aAAo npoBAnua nou £npens va avTIMETWNIOTE €ival n akpiBeia TNG yewavaeopag Tou

onueiou napathpnong. ‘Onw¢ ava@épdnke and Tnv opada Twv XPNoTwv, av kKal n xpnon
ouokeuwv GPS €ival o nio akpiBnG TPONoG UNoAoyIoHoU TwV XWPIKWV CUVTETAYHEVWY, Jev gival
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pealioTikd va BewpnBei OTI XIANIAJEG EPATITEXVEG NApATNPNTEG Ba S1ABETOUV TETOIA CUOKEUT, TO
avTiBeto paAliota. EmnpdcoBeTa Aoindv TNG €10aywyng TWV OCUVTETAYHEVWV HEow GPS, n
epappoyn divel Tn duvaToTnTa €NIAOYNG TOU OnKEiou NapaTtrnpnong JECwW NAorynong o XApTeG.

JUPNEPACHATIKA, N €QAPUOYN MOU MEPIYPAMETAI OTN OUVEXEIA GUUBAAEl oTnVv eviaia kai
AnoTEAECUATIKNA KaTaypagpn kai diaxeipion Twv napatnpioswy nouliwv atov EAAadIko Xwpo,
eVw) TauTdxpova anoTeAei kal €va eniTuxnuévo neipapa digpelivnong TNG €upwoTiag Kal
aloniotiag Tou EA/AAK oTn dlaxeipion YEWYpa@Ik®V Odopévwv PECw Tou Maykoouiou
IoToU. 27O €nopevo KepdAaio neplypdgovtal Ta Kupla onueia Tng pebBodoloyiag nou
akoAouBneénke yia Tov oxediaopo Kdl uAomoinon TnG €Qapuoyng, eV OTO TPITO KEPAAAlo
neplypagetal To nepiBdAlov aAAnAenidpaong xpnoTn. To dpbpo KAeivel He Ta CUPNEPATUATA
Kal TIC HEAAOVTIKEG MPOEKTATEIC.

2. MeBodoAoyia avanTu§ng TnG EPpapHoyng
2.1 levika

MNa Tnv avanTtu&n TnG €papuoyng XPNnoihonoindnke To HOVTEAO KUKAOU {wn¢ AOYIOHIKOU
Tou Katappdktn (waterfall). To povTéAo auTo nepiAapBavel Ti dIAKPITEG PAOEIG: avaluon
anaimioswy, oxediaon, kwdikonoinan, oAokKANpwaon, enaAnBsucon Kal ouvTrpnon, Ol OMoieg
eEeliooovTal akoAouBlakda. H enidoynp Tou £yive AOYW TWV 0AP®WG KABOPIOWEVWV Kal
oTabepwVv anaitnoewy TnG e@appoyng (Pressman, 2000).

H e@apuoyn avanTtuxOnke Me anokAEIOTIKA Xprion EAeUBegpou AoyiopikoU/AoYIOHIKOU
AvolkToU Kwdika. Q¢ EA/AAK opileTal To AOYIOMIKO MOU WMopei va xpnoidonolnoel, va
avTiypayel, va WETATPEWYEl KAl va avadlaveildel o NpoypaPpudTIoTAG XWPIC Kavéva nepIiopioud
(Free Software Foundation, 2005). To EA/AAK nAaicioveTal ano €va Kivnuad, nou anoTeAsiTal
anod enIoTRHOVEG, NPOYPAUMATIOTEG Kal XpHOTeS, Kal (IAodogei va avadeiel Ta dikaiwpata
TWV XPNOoTWV AoyIoHIKoU Kal va npowdnaoel Tnv gAelBepn enikolvwvia kal KukAogopia Tng
yvwong péoa and dikTua Kal cuoThPaTa nAnpo@opikng. 'ETol emTuyxaveral n avegaprtnoia
anod OUYKEKPIMEVEG NAATQOPESG, ETAIPIEG KAl APXITEKTOVIKEG, WE enakOAouBo Tn peiwon Tou
KOOTOG TOU AOYIOMIKOU, €v® napdAAnAa npodyeTal n €nIOTNUOVIKN YvVon, n €peuva, n
SIaAeIToupyIKOTNTA TWV CUCTNUATWV Kal N Ouvepyacia enioTnpovikwv opadwv (Fischer-
Stabel and Wannemacher, 2004).

Web server ._Q.J"" ilml "I.'__. L __}xmqm
{Apache) O {HI llgk e AWED browser)
. Web application
PHP/MapScript/FAST)

! ;

WWeb Map Server

(U MNm:gpsetver)
‘ ’-4—_’ e,
Joompa AN XEIpIOTIC R
[ | Baowuy ArBopEvY m
(PosigeSQL/PosiGIS ) - 2

Sxnua 1. ApXITEKTOVIKN TOU OUOTNMNATOG
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H e@appoyr anoteheitar and OUo Pacika TuAupaTta: (a) Mia BAon YEWYPAPIKWV
dcdopévwy, via Tnv anoBnkeuon kal diaxeipion Twv OedoPEVWV Mou  agopolVv TIG
napaTnpnoeig, Toug XapTeG, Ta €idn TWV NOUAIOV Kdl TOUG XPNOTEG TNG EPApPHOYNG, Kai (B) To
nepiBaAlov aAAnAenidpaong XpnaoTn yia TNV €l0aywyn Kal aneikovion TwV NANPoQopI®V HECW
Tou Maykoouiou IoToU. H apXITEKTOVIKI OAOU TOU GUGTNKATOG TNG EPAPHOYNG aneikovileral
oTo oxnua 1. AkoAouBei pia cUvToun NeEPIyPAPn TWV TUNUATWV TOU GUGTNKATOG.

2.1.1 O eEunnpeTnTAC NAaykoouiou 10ToU Apache

O Apache cival onuepa o nio dNUOPIAAG €EunnpeTnTAG Tou [Maykoopiou IoTou, agou
xpnoigonolgitar and 1o 70% Tov JIKTUGKWV TOnwv (The Apache, 2007). EniAéxBnke yiaTi
avnkel oto EA/AAK, aAAa kai yiaTi €ival a&idonioTog kal doKIHaoPEVOG, ME ouvexn avanTugn
Kal BeATiwon TNG anodoang Tou.

2.1.2 To ovoTnua diaxeipiong Baoswv dedouévwy PostgreSQL kdl N XwpIkn Tou enekTtaon PostGIS

O Baoikog Adyog enihoyng Tou ZABA PostgreSQL €ival n dnPO@IANG XWPIKN TOU €NEKTAON
PostGIS, nou divel Tn duvatoTnTa anobrkeuong, diaxeipiong kai (og Pikpd Badud) avaiuong
XwpIkwv dedopévwy. Baaoiletal otnv npoTtunonoinon “Simple Feature Specification for SQL”
Tou Open Geospatial Consortium (OGC), yeyovog nou npodyel Tn JIaAEIToupyIKOTNTA, TNV
ENEKTACINOTNTA KAl TIG dUVATOTNTEG EMIKOIVWVIAG TWV EPAPHOYWV MOU TO XPNGCIHONoioUv.

2.1.3 O €EunnpeTnTAC XWPIK®OV dsdouevwv UMN Mapserver

O Mapserver avanTtuyxBnke anod To MNavenoTnuio TnG Minnesota. ONTIKOMOIEI XWwpPIKA
dedopéva anobnkeupeva eite o apxeia €iTe oe BAon yewypa@ikwv Oedopévwyv, HE Baon
napapETpoug nou opilovTal e CUYKEKPINEVO OUVTAKTIKO (apxeia mapfile). O cuvduaouog Tou
UMN MapServer kal Tou PostgreSQL/PostGIS Jivouv OTIG €pappoyEéG naykoopiou 10ToU
duvaToTNTEG TWV CUOTNHATWV YEWYPAPIK®V nAnpogopiwv (Adams and Garand, 2004), vy’
auTo Kal eMNIAEXBNKE OoTo NAAicIo TNG EPAPHOYNG.

2.1.4 H yAwooa npoypapparioyol php/mapscript

H php eival pia yAwooa npoypaupupaTiopol yia Tn ouyypagn MpoypauudTtwyv nou
ekTeEAOUVTAl O €EUMNPETNTEG TOU nNAyYkKOOWIou I0ToU (server-side), unooTnpilovTtag Tn
dnuioupyia duvapikwv 1oTooeAidwyv. H enéktaon mapscript divel Tnv eninAéov duvaToTnTta
XEIPIOHOU XwpIKWV dedopévwy. H eUkoAn diaouvdeon pe Tov UMN Mpaserver, n a&ioniaria
NG, aAMAd kalr n xpnon TG and To npotuno FIST (nou Oa avagepbei napakdTtw), TNV
unédeifav wg TNV KataAAnAOTEPN Yia TIG AVAYKEG TNG EQAPHOYNG.

2.1.5 To NpOTUNO XWPIKWV EQAPUOY®V FIST

To FIST (Flexible Internet Spatial Template) eivai €éva npoTuno yia Tn dnuioupyia
€£QApUOY®V NAyKOOoMIou 10TOU e duvaToTNTa XEIpIoPoU XwpIK®V dedopevwy. AnoTeAeiTal ano
TUAMaTa avoikToU Kwdika php, nou pe KataAANAeg enekTAOEIG KAl NPOCAPHOYEG, Napdyouv HE
EUEAIKTO TPOMO MNPOYypAMMATA MOU vd avTanokpivovtal oTIG €KAOTOTE avaykeg. To FIST
unooTnpilel dIAPOPEG NNYEC YEWYPAPIK®MV dedOUEVWY, aPol o KwdIKAG Tou gival aveEdpTnTog
ano OUYKEKPINEVEG TEXVOAoyieg eEunnpeTnTwyv (UNBC, 2006).

STIC ENOMEVEG EVOTNTEG NEPIYPAPOVTAl TA KUPIOTEPA ONKEIa anod TIG PACEIG avanTuéng Tng
EQAPHOYAG.

2.2 AvaAuon anaiTAoswv

>Tn @Aaon autn kataypd@nkav ol avaykeg Twv XpnoTwv (opdada dakTuAiwong nouAiwv
MavenioTnuiou Alyaiou), To €ido¢ Twv dedopévwy nou agopolvV TIG NAPATNPNATEIC KAl TOUG
XPNOTEG, Ol EMBUPNTEG AEITOUPYIEC TNG €PAPHOYNG, KABWG Kal ol NePIopIoPoi o€ EonAIoud
Kal AoyIouIKO. 2To nAaiolio auTd, nTav anapaitntn n digepelivnon TwV NApakATw EPWTNHATWV:
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e TOIEG KATNYoOpieg dedopevwy XpeldleTal va anobnkelel n Baon dedoPEVWY KAl NWG;
e TI NpoidvTa Kal oywelg dedopévwy Ba napayovTal;

e TOIEC KATNyopieG XpnoTwv 6a xpnolgonoloUv Tn Bdon kal kat' enékracn Tnv
€pappoyn;

MNa va anavrtnBolv Ta NApanavw pWTAMATA XPEIAOTNKE cuCTNUATIKR digpelvnon Kai
OUVOMIAIEG e MBavoUg XproTeG, aAAd Kal PJe TNV opdada nou €niBupouade Tnv uAonoinon Tng
€PApPoynG. H avixveuon Twv avaykwv anoKAAUWE TIC BACIKEG kaTnyopieg dedopévwy, ol
onoigg ivai:

e Ta dedopéva pe XwpIkn undoracn. Ta dedopEva WE XWPIKN UNOoTAcn anoTeAolv ol
ONMEIOKEG NapaTnpnaoelg NouAiwv aAAd kai ol enikaAUyelg (layers) nou oxnuatifouv
To Baagikd XapTn TNG epappoyng (NOAEIG, aKToypauun, NoTapia K.T.A.).

e Ta nepliypa@ika dedopéva We Pn XwpIKn undéotacn. Ta Oedopéva HE PN XWPIKNA
unooTaon Ba neplypd@ouv BAciKEG OVTOTNTEG TNG EQAPHOYNG, ONWG Ol XPNOTEG TNG
€QApUOYNG aAAG kal dedopéva Mou KAVOUV MANPECTEPN TNV KATAXWPION TWV
napatnpnoewyv (n.x. €idn NOUAIOV).

O1 xpnoTeg avnkouv o€ dUo opddes. H npwTn €ival ol anAoi NapatTnenTEG NOUAI®WV, NoU
apxIka €xXouv WOvo Jikdiwha avayvwong Kal €l0aywyng OedoNEVWY KAl EKTEAEONG XWPIKWV
€PWTNUATWV O auTd. H delTepn opada anoTteAeiTal and Toug dIAXEIPIOTEG TOU CUOTAKATOG, Ol
onoiol €xouv OAa Ta dikaiwpaTta diaxeipiong oTa dedopéva Tng Baong.

Me TNV oAOKANPWON TNG avaAuong andiThoEwY KaTaypa@nkav ol KUPIOTEPEG anaiTnoEIG,
ol onoieg ouvowilovTal NapakaTw:

e EUKkoAn npdoBaacn kal uwnAn d1aBecIgoTNTA TNG EQAPHOYNG

e EAaxioTonoinon Twv anaitioswyv s eE0NAIOHO Kal AOYIOHIKO Yia ToV XpRnoTn

e Eicaywyn onueiou napatipnong pe xpnon GPS 1 Ye xapToypa®ikr nAorynon
e Kwdikonoinon dedopévwv nou apopolV €idn kal dpacTnploTNTEG TV NOUAIQV
e [lioTOMOINON TWV XPNOT®V TNG EPAPHOYNG

e EnekTaociydtTnTa TG £pappoyng (worte va eivar elkoAn n evowPATwon enimAgov
AEITOUPYI®V OTO HEAAOV)

e SupBatoTnTa pe digBvn npotuna (waoTe va eival duvatn n PeAAovTIKN dlacuvdeon He
AaAAa ouoThuaTa, EYnopika f eAelBepa)

e ®IAIKOTNTA NpOG TO XPHOTN
e XaunAo kdaTOG AOYIOHIKOU TNG EQAPHOYNG

2.3 EvvoioAoyikog oxediaopdg Baong SedouEvmY

O oxediaopog Tou evvololoyikoU povTéAou () povTehonoinon) TG Baong SedopEVWV EYIVE
ME XpAon TnG yAwooag UML. 3To oxnua 2 napoucdialetal To diAypauua KAAOEwV nou
NMPOEKUWE, €VW OTn OUVEXEIQ OiVETAl MIA OUVOMTIKNA NEPIYpaA®n TwV KAAOEWV Kal Twv
OUOXETIOEWV TOU HMOVTEAOU.

H kAdon observation avanapioTd TIG napartnpnoelc. Evowuatwvel d1apopeg 1810TNTEG nou
nepIypagouv To XpOvo, TIG CUVOAKEC Kal Tnv TonoBecia TNG napatnpnong, Kabwg kai To
KaBeoTwC npooTaciag Tng nepioxng, av ugiotatal. H 1810TnTa geom diatnpei  TIG
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OUVTETAYHEVEG TOU onueiou napaTripnong.

H kAdon bird avanapioTd Ta €idn Twv Aypliwv NTAVOV Nou cuvavTovtal otnv EAAada. Ol
1010TNTEC TNG MEPIYPAPOUV TNV ovopacia Kabe €idoug, TOOO TNV €nICTNMOVIKA, 000 Kal TV
Kolvr) o€ U0 YAWOOEG.

H «kAaon ouoxétiong observed _birds avanapiotd Ta €idn TwWV  MNOUAI®V  Mou
napatnpnbnkav o€ kabe napatrpnon. AiatnpolvTal ol NANPoMOpieg Tou NARBOUG TWV
NOUAI®V KaBe €idoug, KaBwC Kal Tng dpacTnploTNTAG¢ AuT®V KAaTd Tnv napartipnon. H

obsareMion user
L e ] ULy 7. .17, 7 S S | SOOPORPO.s
1 0.F [obs_date | Date logn @ SMing
wpleatiie_lsne  Biing X obg_time ; Time paganond ; Steing
nama_s! : O%ing : obe_duration : Ind
name_en : SHing | temperature : float 0.
A wind_direction :int fathei_mamas : Stang
obsaved_birds wing_fosee - int addiess | Stung
num_of_birds : int Jiea . Suing phone © Sting
activity : bird_aotivity towes_olese : SNing mobile_phone  Sting
pratechion type : Sting email  Sing
geom - geametry country : Staing
peduciun municipality mumio_dodrict oty wed rahoed Hoyr labx
vede | Stany vl . Slong evde Sy vode . Slimy frpw Livad_Yypu geom | geomeld [ mame | Stng name . Shang
name | Sning name  Sting namas | Stang nams  Sinng grom | geometny QoM | gromelry | geom | geomets
geom : geamatn goom * geametng Grom  geometn geom ' geamatny

Zxnua 2. EvvoioAoyikoc oxediaouog TnG Baonc OedoUEVWY

dpaoTnpIoTnTa £xel kwdikonoindei yia Adyoug eviaiag KaTaxwpnonc.

H kAdon user avanapioTd Toug MICTOMOINUEVOUG XPNOTEC TNG €QAPHOYNG Kal dlaTnpei
J1apopeC NPOCWNIKEC NANPOPOPIEC Kal OTOIXEIa ENIKOIVWVIAC yia Tov kabéva.

H ouoxétion peTa&l Twv KAGOEwv user Kal observation avanapiota Tn oUvdeon KdaBe
napaTipnong Ke Tov XpnaoTn Nou Tnv NpaypaTonoinoe.

O1 unoAoineg kAaoelg: perfecture (Nopdg), municipality (Afpog), munic_district (AnpoTIKO
Alapépiopa), city (oikiopdg), road (8popog), railroad (01dNPodpOMIKN YpaAuun), river
(notapog) kai lake (Aipvn), avanapiotoUv Ta Xwpikd Oedopéva nou unooTtnpilouv Tnv
€10aywyrn TOU OnUeiou Napathpnong Karta Tn XapToypagikn nAornynon Tou Xpnotn. 'OAeg
QUTEG Ol KAAOEIC EVOWMATWVOUV Katnyopnua TUMou geometry yia Tn dnoBnkeuon Tng
XWPIKAG NANpogopiag Toug.

MNa TO0 OXedlaond Tou dlaypdppatog UML Xpnoigonolndnke To €AeUBEpo  AOYIOMIKO
argoUML.

2.4 N\oyIkOG Kal QUOIKOG axedIagpog Baong SedoUEVWV

Katd Tov AoyikO Oxedlaopo HETAOXNMATIOTNKE TO EVVOIOAOYIKO MOVTEAO TnG Baong
OcdONEVWV OTO OXECIAKO HOVTEAO JedOMEVWY, AKOAOUBWVTAC TOUC AVTIOTOIXOUG KAVOVEG
(Ramakrishnan and Gehrke, 2002). MNpogkuwe Wia osipd and oxéoelg (relations) yia Tn
dlaxeipion TwV OTIYMIOTUN®WV TWV KAJOEWV KAl TWV CUCXETIOEWYV, NOU OTN CUVEXeld (KaTd Tov
QuUOIKO oxedlaopd) anoTéhecav  Toug nivakeg TnG Baong dedopévwv  oto  SABA
PostgreSQL/PostGIS. TéAog, dnuioupynénkav Ta avaykaia eupetnpla (indexes) yia Tn
BeATiwon Tng anodoong Twv avalnThoswv otn Bacn dedopévwv. O @QUOIKOG OXeSIAoHOG
npayuartonoindnke Pe To eAeUBePo Aoyiouikd pgadmin (aneikovileTal oTo oxnua 3).
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MeTd TNV OAOKANPwWON TNG uAonoinong Tng BAacng Oedopévwv E€yIVE €l0aywyn TwV
kwdikonoinuevwy dedopévwyv (0Toug nivakeg bird, bird_activity, road_type) ka®wg Twv
XwpIK®WV dedopevwv avagopag (nivakeg prefecture, municipality, munic_district, city, road,

railroad, river, lake).

2.5 AkpiBela yewava®opdg TwV napatnpnoswy

O praAdumn 1L =loix|
B St Tock Cepler Moo
S . 8 =R = ,
il SN R VAR
1 Servers (2)
- T
B PostgretCL Database Sarver 0.1 (locabost: 5612 \—.%. ] cpvonss
1 PostresOy Databese Seever 8.1 (oo strawon atgean o 15432) B ix o nee
= || Databvens (1) 53 biet_oconty
3 Exprene ety
o Greecn oovetyy_cokeves
% Preeagelt lde
2 Seeelp ™ e _detict
pobires ™ mrepety
38 tevpistad T chiervation
2 terglatal ! chanrved bede
BraOtoenasons 1po.15. 1o
%0 Conts (271) * pats dFgrep
Language: (1) Lt dat
=80 Schwves (31 % pg_ts_perser
« @ niomsten schens 24 peedecture
@ pa_retalog T rawnsd
o © potost tvar
¥ @ py_terp_) e
= O bk <Nﬁ 1y
* ) 2oyeonss (10) AL
© Carvewrsiorn () v i
¥ B Dover i2) we
& & Prcties (017)
v D Troe Fundtens (10) « »
& Procediras (1)
5 Operars (127) Propente; |Sititics | Degents co | siterencedty |
® W Operator Clysses (20)
< | »
| etrevne Tazks detibi_ one. i 000 sees

Sxnua 3. ®uoiko¢ oxediactiog TNG BAong dedOUEVWV

'Eva onuavTikd ZATNUa nou NpoéKUYE KATa To oxedlaouo TNG EQApHOYNnG XPNaoTn, €ival o
Babuog akpiBeiag kal n KAipaka Tng XwpIikng nAnpogopiag, Béuata nou oxeridovral aueoa Pe
To TPOMO €I0aywyng TOu Onueiou Tng napaTtipnong. Me Baon To (British Trust for
Ornithology, 2007), undpyxouv ol €§NG NPOCEYYIOEeIG:

1. O xpnoTNG €10ayel WG NEPIOX NApPaATnPENong Tov KwdIKO ToU TETPAYWVOU
evOog nAéypaTog (grid), Tov onoio Bpiokel ye TNV Bondeia evog xapTn.

2. O xpnortng eiodyel Tn B£€0n TNG NAPATAPNONG NATWVTAG ME TO MOVTIKI
oe €vav XapTn, Katoniv nAonynaong yia Tnv eUpecn Tou owaoToU onpeiou.

3. O xpnoTtng €i0dyel TIG aKpPIBEIG CUVTETAYUEVEG TNG NapaTtnpnong He
XPron Hiag cuokeung GPS.

4. O XpnoTNG €1I0Aayel TRV ovopaacia TnG nNeploxng Onou EyIVE n napaTtnenon.

5. O XpnoTNG €I0AyEl TO ONKEIO NAPATAPNONG HE XPron Twv Google maps.

EniAéxBnke n Ul0BETNON TV Npooeyyicewv 2 kal 3. H npwTtn unoBonBa Tnv akpiBEaTepn
€MAOYR TOU ONUEIOU NaApaThpnong &vavTtl Twv npooeyyicewv 1 kal 4, evw n OeUTepn
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ansuBUVETal OTOUG XPNOTEG Mou JIaBETOUV Tov KATAAANAO €E0NAIOUO. YNApyel n nNpoBAewn
yld €NEKTACN TNG €QAPMOYNG MOU UAOMOINBNKE WOTE va unooTnpilel OAOUG TOUG TPOMOUG
£10aywWYynG NapaTnpnocwy.

3. NepiBaAAov aAAnAenidpaong xpnorTn

TNV €vOoTNTA aUuT nNapaB€TOUPE OUVONTIKA Td BAMWATA  MNOU  €KTEAEl O
XPNOoTNG/NapatnenTAC anod Tov UMOAOYIOTH TOU yid TNV KATAX®pnon TwvV napatnprnocwy.
‘Onwg €xel avagepBei, n Mdovadikn anaitnon e€ivar n xpnon &vog QUAAOUETPNTR TOU
naykoopiou 1otol (web browser).

MeTd TOov €Aeyxo npoofacng, napoucidleral oTto XPAOTN O XAPTNG TNG E€AANVIKNAG
enikpareiag (oxnua 4). H elpeon Tou onueiou napatnpnong npayuartonolsital e 31ad0XIKEG
€0TIACEI OTOV  XAPTn, €&vw NadpdAAnAa undapxel OuvatoTnTa ePeaviong diapopwv
enikaAlyewv (layers), 0Nw¢ oOIKIOU®V, dpOHWV, NOTAM®V K.AM., yia Tnv unofondnon Tou
Xpnaorn.

Y I¥ird Observatians In Graece Mzl Tirefox
Sowdo  Dndeoyocky  Ngofladd,  Mepifioon  Jodlolderes  Toyomes  @odfoa

G - B D ) ® L munsatonterevan crosateds v | © wogen [[CL
D W o - vavmen ooise TR pee nasrec o K] Googe S bathevannd an | bome . | Cownonw Babh 60w || Sens 1 et Q) teoneon oud ik bt
W Dostie~ 41 Coodan= 5 35 () Porma= £ Inagey= @ Yeormatone | Macelaneow~ 5% Outine= T Besa= (D) Toob= T View Sowrce= ¢ L Optiora- [ B

MRAaAR e %l s

tyipvs
A @}, Zoom In

TN, st

new

Anzaiabien.

Chowdogadipn

UL e ——— T e —— T —"—__r G e L
Sxnua 4. H apxikn o8ovn eiloaywync naparnproswyv

154,215,401 (AL wRibzea)

MeTd Tnv €mAoyn Tou Onueiou Napartnpnong, o XPnoTngG €I0Ayel OTO APICTEPO WEPOG TNG
08d6vng Ta Baoika dedopéva yia TIG OUVBNKEG Kal TV MEPIOXN TNG napatnpnong (oxnua 5a).
>T0 endpevo Briua, eNIAEyel To €idog kal aplBuod Twv napatnenBEvTwV NouAiwv, Kabwg Kal Tn
dpaoTtnpioTnTa aut®wv (oxnua 5B). AuTd To BRAMa pnopei va enavaAaupBaveral, PEXpPl va
gl0axBoUv OAa Ta JIA@OPETIKA €idn NOUAIWV NOU Napartnpnénkav kai o XpnoTng va eniAEEel
£€€0d0 and Tn diadikacia €l0aywyng TG Napartnpnong.
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Zxnua 5. Eicaywyn Twv Bagikwv OToIXEIWV TNG Naparnpnong, kabwg kai Tou nAnboug, Tou
€idouc kai TnG dpaacTnpIOTNTAC TWV MOUAIDV

4. ZUPNEPAOCHATA KAl NPOONTIKEG

Me Tnv ulonoinon TnG €QAPUOYNG IKAVOMOINONKE 0 ApPXIKOG OKOMOG, €vw NApaAAnAa
anavtnénkav enigépoucg epwTnuaTa nou eixav TeBei. Mo avaAuTikd, To npoBAnua Tng
anouaiag evog eviaiou CUCTAMATOG KATAYPAPNG TWV NApatnpioswyv Aaypiwv ATAVOV OTOV
EAAGDIKO XWPO, QVTIMETWNIOTNKE XWPIC TNV avaykn ayopdc akpifoU €unopikoU AoyIoHIKOU,
€VW NapaAAnAa n s@appoyn nou dnuioupyndnke ival eUKOAN aTn XPRon Kai npooneAdacipyn
g€ onolovOnnoTE NICTONOINKEVO NApaTnEnTh £xel ouvdeon aTo d31adikTuo. AKOUN, anavTnénke
EMTUXWG TO €PWTNHMA Tng digpelivnong Tng €upwaoTiag kal a&oniotiag Tou EAelBepou
NoyIopIkoU/AoyIouIkoU AvolkToU Kwdika aTnv NepIoxXh TwV BACEWV YEWYPAPIKWOV OESONEVWV
kal Tng d1adikTuakng xaptoypagiag. Kata tnv avdntuén Tng e@appoyng d1anioT®odaus Tnv
BeTIK avTandkpion TNG KoivoTNTag Twv XpnoTwv Tou EA/AAK otnv  enihuon Twv
npoBAnuATwV nou avékuntav. Eniong, npogékuwav veéeg 10€eC yia PEANOVTIKR €EEMIEN TNG
€QAPPOYNG, Mou AOYw Tou avolkToU TnG XapakThpa unooTtnpilel TNV €U€AIKTN uAonoinon
autwv. Na napatnpnBei €dw OTI n e@apuoyn anoteAei and povn Tng €va napdadeiyua
€QAPHOYNG avoixToU KmdIka, EAEUBEPOU O HETATPONEG KAl avadiavoun.

STIC MEANOVTIKEG EMEKTACEIG TNG €PAPHOYAG MEPIANAPBAVETAl N UNOCTAPIEN AEITOUPYI®V
availuong Twv anoBnkKeupevwy dedopPEVwY HECW Tou Maykoouiou IoToU, n onoia Tn OTIVHA
auTh npayuartonolcital off-line pe e€aywyn Twv dedouévwv and Tn Bacn dedopévwv OE
KaTtaAAnAn pop®n via ene€epyacia. Eniong, n epapuoyn auTtn anoTeAsi €va Briga oTto Xwpo
TNG OUAAOYNG Kal dlaxeipiong nepIBAAAOVTOAOYIKWV Kal OIKOAOYIKWV OeJOHEVWV OTOV
eANadiko xwpo. To nedio KATaypagng Twv NapaTnprnocwv Pnopei eUkoAa va enekTabei yia
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TNV UnooTnpIEn €peuvwv nou anairtolv dedopéva and AaAAoug TwikoUG i QUTIKOUG
nAnBuopoulcg. STnv kaTelBuvon auTrh, YE TNV anapaitnTn XpnuatoddTnon, n s@appoyn Oa
HnopoUoe va PeTeEelixBei o€ €va noAUNAgupo €pyaleio unooTnpIENG anopacewy oTa Xepia
gnoTNUOVWY, O0pyaviouwv npootaciac TnG xAwpidac kal navidag, nepIBAANOVTIKOV
0pPYAVWOEWV KAl KPATIKWV UMNPETIWV.
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MIA ZHMAZIOAOIIKH NMPOZEITIZH
2THN ANANTY=H FrEQrPA®IKQN NMYAQN AIAAIKTYOY

ABavaong N., KaAdapnokidng K., Baitng M., ZouAakEAAng N.
Maveniornuio Aiyaiou, Tunua Mewypapiag

NepiAnywn

H avaykn vyia €UkoAn npooBacn o€ yewypa@ika Oedopéva aufdveral oAloéva Kal
nepPIooOTEPO. 'OPWG Ol MANPOPOPIEG AUTEG €ival MOAAEG POPEG DIACKOPMNICUEVEG OE JIAPOPOUG
opyaviopoUG Kal  QOopeic (€pyacTnpia YeEWypaA@PIK®V NANPOQOPI®V, ONnHOCIol  (QOpEIC
YEQYPAPIKWV JedOUEVWV K.AM.), KATI nou JduOXePdivel TNV dMNOTEAECHATIKN GUAAOYNR Kal
alonoinon Toug. Ta TeAeuTaia xpovia, n avanTuén Yewypa@ik®Vv OIadIKTUAK®V MNUA®V,
YVOOTOV WG YeWNUAEG (geoportals), €xel Bon@noel onuavTikd oTnv KaAUTepn Kal
AnNOTEAECUATIKOTEPN 0PYAVWON Kal dIaxeipion YEwWYPAPIKwV dedopévwy aTo dIadikTuo. TNV
napoloa gpyacia napouaidleTal Pia KaivoTopog PeBodoAoyia yia TNV opyavwaon NANPoQopI®mv
0€ YEWYPAPIKEG NUAEG. Mg Baon To Znuaciohoyiko IoTd (Semantic Web), n npooéyyion autn
eKMETAAAEUETAl To MAdiglo neplypapng nopwv (Resource Description Framework-RDF) yia
TNV NEPIYPAPN TwV HETAOESONEVWV TNG YEWNUANG MECW MIAG KATAAANANG ovToAoyia. ‘OTav ol
XpnoTteg avalntoUv NANPoOQOpPIEG, N ONUACIOAOYIKN auTr 0pyavwon TwV MNANPOPOPIOV
a&lonoleiTal PJe OKOMO TNV AMOTEAECHATIKOTEPN avalnTnon €niBuunTwV NANPOPOPIVV OTO
nepIBAAAov TnG yewnuAng.

TOWARDS A SEMANTICS-BASED APPROACH
IN THE DEVELOPMENT OF GEOGRAPHIC PORTALS

Athanasis N., Kalabokidis K., Vaitis M., Soulakellis N.
Department of Geography, University of the Aegean, Greece

Abstract

As the demand for geospatial data increases, the lack of efficient ways to find suitable
information becomes critical. In this paper, a new methodology for knowledge discovery in
geographic portals is presented. Based on the Semantic Web, our approach exploits the
Resource Description Framework (RDF) in order to describe the geoportal’s information with
ontology-based metadata. When users search for data of interest our approach takes
advantage over the portal’s semantic infrastructure. The high level navigation and querying
mechanisms provided lead to a more accurate and efficient information discovery. New
information published in the geoportal by information providers is enriched with metadata
that hold the appropriate ontology-based semantics.

AEEEIG KAEIBIA: yewNUAN, GNUAcIoAoYIKOG I0TOG, HeTadedopéva.
Key words: geoportal, semantic web, metadata.

1. Eicaywyn

Ta TeleuTaia xpovia n avantu€n JIadIKTUAK®V YEWYPAPIKOV MUAWV, YVWOTEG WG
YEWNUAEG (YEwypa®ikéG nNUAEG), €xel Pondrnosl  onuavTikad oTtnv  KaAUTepn  Kal
anoTeAeoUaTIKOTEPN 0PYAVWON KAl YEWYPAPIKWV NANPOPOpInV aTo d1adikTuo. O yewnUAEG
napéXouv OAOKANPWHEVN MNPOCBACN Of YEWYPAPIKA OUVOAA MANPO@OPI®V, ONwWG XAPTEG,
YEWYPAPIKEG UMNNPECIEG, aVAAUTIKA HOVTEAA Kal ouoTAPATa OTNPIENG anodoswv. Ta
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YEWYPAPIKA dedopEVa O MIa YEWNUAN avavewvovTdl diapkwg anod KAaTaAAnAoug napoxeic
nAnpogopiwv (information providers). ZKOMOG TwV NAPOXEWV MANPOPOPIOV €ival va
dnuoacionoloUV TIG NEPIYPAPEG TWV NANPOPOPIVV TOUG, YVWOTEG KAl wG HeTadedopeva, oTn
vewnUAN waoTe ol undAoinol XpAOTEC TNG va sival o€ B€on va Ta agionoloUv ava naca oTiyun.
H yewnUAn pe aAAa Aoyia Asiroupyei wg diapecoAafnTng HETaSU XpNoT®V kal napoxewv. Ol
Napoxeic oTEAVOUV MEPIYPAPEC HETADEDOUEVWY OTN YEWNUAN, EV® Ol XPAOTEG TNG YEWNUANG
avalnToUv Kal BpioKOUV YEWYPAPIKEG NANPOPOPIEG MOU TOUG EVIIAPEPOUV.

e éva OPWG TOOO KATAVEUNMUEVO CUCTNUA ONWG MIA YEWMUAN, undpxouv akoud MoAAd
avolkTad {ntAuaTa. H paydaia avanTtuén Twv dIaB£CINwV NANPOPOPINY O cuvduacud Pe Thv
eEAAEIYPN evdg kolvoU JiaAeToupyikoU Tponou diakivnong kai agionoinong Toug, anoTeAolv TIG
BaoikoTepeG MNpPokAACelC. MpoondBele¢ yia MPOTUMOMNOINON YEWYPAPIKOV MANPOPOPIDV
ouvTeAolvTal KUpiwg and To Open Geospatial Consortium (OGC, 2004), evw Ta BaoikoTepa
npodTuna perededopevwv eival Ta Content Standard on Digital Geospatial Metadata Standard
(Lee and Chan, 2000) Tng Geographic Data Committee (FGDC) kal To npoTuno “1SO 19115”
(Ostensen, 1996) Ta onoia neplypdgouv TIG 1010TNTEG Twv Jedopévwy HECA ano €va
npokabopIoPEVO GUVOAO XapakTnpIioTIKwV. ‘OPwG, oI MANPOMOpPIeG NOANEG (POPEG MEPIEXOUV
EPMNVEIEG KATAVONTEG AMOKAEIOTIKA WOVo and Toug dnuioupyolUs Toug. H XpnoigoTnta Tng
nAnpo@opiag nou avnkel o€ éva nepiBarlov gival neplopioPEvn OTAV AUTR XpNolJonolsiTal o
€va dIapopeTIkO nepiBdAlov,(Bernard et al., 2003), eEaitiag Tng eAAINoUG PETAPPATNG TNG
gepunveiag TnG. To npdPAnua autd sival supUTEPA YVWOTO WC ONMACIOAOYIKH ETEPOYEVEIQ
(Goh et al.,1999). Ta NpOTUNA YEWYPAPIKW®V NANPOPOPI®V NAPEXOUV MEPIYPAPEG HE BAon
AEEeIg kAg1d1a, Jixwg n onpacioAoyia TnG va Pnopei va yivel karavonTr| and Ta UnoAoyIoTIKA
ouotnuaTta (Parekh et al.,2004). 'ETol, Ta oOupBaATikG npoTuna HeTadedopévwy OTav
XpnoigonoioUvTal and cuoTnuaTa avaliTnong YEWYPAPIK®V NANPOPOPIOV MOAAEG POPEG €iTE
dev Bpiokouv TIG €NIBUUNTEG NANPOPOPIEG OTO XPNOTN €iTe AUTEG nMou Bpiokouv dev eival
(onuaagioloyika) kovtd o autd nou avalnta (Bernstein and Klein, 2002). MapdAAnAa,
NOAANEG (QOPEG O MAPOXEIG MIaG YewNnUANG eniBupolv va anodwoouv oTta Oedopéva
XApaKTNPIOTIKA Nou O&V AVAKOUV OWWG OTO CUVOAO TWV MNPOTUNW®V HETAdEdONEVWY. Z€ HIa
YEWNUAN QUOIKOV KATAOTPOP®V Yid napadelyud, MHia QwTid 6a pnopoluce va €xel wg
XapakTnpIioTIKO TN Xpnon yng (npiv auTr KataoTpagei) n To nooooTo Tng oodidc nou
KaTaoTpagnke and Tn QwTId. Av Kal Ta NpoTuna WeTadedopévwy €ival ENEKTATINA, EVTOUTOIG
XApaKTNPIOTIKA ONWG Ta Napanavw Ogv NEPIEXOVTAl OE AUTA, HE ANOTEAECKA 01 NANPOPOPIES
MIag yewnUANG va oTepoUvTal onpavTika peradedopéva.

Mia nNPoCEyyIon Yia TNV AVTIMET®NION AUTOV TWV NPoBANUATWV €ival 0 SNHaAcioAoyIKOG
IoToc (Antoniou et al., 2005), Hia NPOEKTACN TOU NAYKOOMIOU I0TOU OMOU n onuaagioAoyia Tng
nAnpogopiag €ivalr katavonTr Kal ene€epydaoipyn and katdAAnAa unoAoyIoTIKG npoypauuara.
Baaoikd oToixeio oTo onupaciohoyiko 1016 diadpapatidouv ol ovtoAoyieg. OvToAoyia sival pia
TUMIKA, pNTA npodiaypa®n WIag KoIvig avTiAnyng ndvw oe éva ouykekpiyévo nedio (Gruber,
1993). Me Tn Xpnon ovToAoyi®v, n onuacioAoyia Twv AANPOPOPIOV HNOPoUV va
gpunveuTolV KaTtdAAnAa TdoO and avBpwnoug OCO0 Kal and KAataAAnAa unoAoyioTikd
OUCTNAKATA WE AMOTEAECHA TA CUCTAMATA AQUTA va PnopoUv va Ppiokouv He PeyaAUTepn
akpiBela TIC NAnpo@opieg nou ol Xpnoteg emBupouv (Lutz, 2007). MapdAAnAa, kabe
napox€ac nANPoOQOPI®V MMOPEl va MNePIYpAPEl  TIC MANPOPOPIEC MOU NPOKEITAl va
dnuoaionoifoel Baciopévog oe KaTAAANAEG ovToAoYiEG.

Av Kkal noAAd cuothuaTta avalnTnong YEwypa®ikwv nAnpo@opi®v Bacifovral Adn o€
OVTOAOYIiEG Kal Ot TeXVOAOyieC Tou onuacioAoyikoU 10ToU, evToUTOIG Kavéva anod Tda
OUOTAMATA YEWYPAPIKOV NMUA®MV dev akoAouBoUv pia TETola Npooeyyion. OI CUUBATIKEG
TEXVIKEG avalnTnong Baciopéveg o AEEeIC KA£IBIG Mou Xpnaidonolouv ouxvd SUCoKOAEUOUV
TOUG XPROTEG OTO va BPouv TIG NANPoPopiec Nou emBupolv. AuTO AoInov nou A&inel anod TIg
TPEXOUOEG EPAPHOYEG YEWNUAMYV €ival n agionoinon Tng onuacioAoyiag TnG nAnpo@opiag kata
TNV avalAtnon eniBupPnNT@V JOE30UEVWV.
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H napoloa epyacia neplypd@el Hia KAIVOTOUA MPOCEYYION OTNV  0pydavwon Tng
nAnpo@opiac oc €va nepiBaiAov yewnUANG. Mo ouyKekpipéva, n NPooEyyIon Pag:

e Afionoisi Tn onuaaciooyia Twv NANPOPOPIOV TNG YEWMNUANG HETa and TNV KAaTaAAnAn
XPNON YAWOOWV OVTOAOYI®WV, ONwWG TO NAdiolo neplypapng nopwv (Resource
Description Framework-RDF) (Lassila and Swick, 2001).

e EniTpenel véeg nAnpogopieg nou dnpoacionoloUvTdl va eival eUnAOUTIOPEVA HE Ta
KaTaAAnAa petadedopéva Baoiopéva aTnv ovroloyia TNG YEWNUANC.

e XpNnOIYOMOIEI  ONUACIOAOYIKEG YAWOOEG €NEPWTACEWY MNou  agonolouv  Ta
pyetadedopéva TNG ovToAloyiag kal auEavouv Tnv akpiBeia Tng avalntnong
€MBUUNTWV NANPOPOPIWV.

2. ZXETIKN gpyacia

ZTNV NEPIOXN YEWYPAPIK®V CUCTNHATWY, To NPORANMA TNG ONHACIOAOYIKNG ETEPOYEVEIAG
Kata Tnv avalntnon nAnpoQopiwv €xel HeAETNOei dig€odikG ONWCG Yyia Napddelypa oTig
nepINnTwoelg Twv (Lutz and Klien, 2006). AAa cucTripaTa 6nwg To GeoCosm (Sudha et al.,
2001) kai To (Corcoles and Gonzdlez, 2004) avagepovrtal oOe InTAPATA €vOnoinong
YEQYPAPIKWV OedoUEVWY. ZUYKPIVOUEVA He Tnv Oikn pag npooéyyion, OAa auta Ta
guaTnUaTa neplypd@ouv AUCEIC BACIOWEVEG O OVTOAOYIEC YIa va avTIJETwNIoOUV Ta didgopa
npoBAnuaTa a&ionoinong YeEwypa®ikwv nAnpo@opiwv. NMapodAa auTd, kAnoleg and auTeg eival
akopa og BewpnTikd OTASIO EV® OI UNOAOINEG JeV €ival UAOMOINKEVEG YIa va DOUAEUOUV OTOV
naykoouio 10TO, ONWG Hia NUAN YeEwypagikng nAnpogopiag. AvTIBETwG, n Ok Hag
npoogéyyion oxI Jovo a&lonolei Tn onuacioAoyia Twv NANPOQOPIMV KAl NPOTPEPEl EEEAIYHEVEG
TEXVIKEG avalnTnong nou AauBdavouv unoywn Toug Tn onuacioloyia Twv dedopévwv. H
avanTuén TwvV YeEWNUAwV neplypa@eral oto (Maguire and Longley, 2005). Megpikéc anod TIG
EUNOPIKEG YEWNUAEG diaxelpilovTal yewypapika dedopéva and oAo Tov kOGO, ONWG Ta
“Geospatial One Stop” kal “Geography Network” (Tait, 2005), ev® dAAeg diaxeipidovTal
dedopéva and OUYKEKPIUEVEG MEPIOXEG N XWPEG, ONWG N YewnUAn Tou Kavada “Mapster”
(Tang and Selwood, 2005) kai Tng NopBnyiag “geoNorge” (Tang and Selwood, 2005). AAAEG
NAAl YEWNUAEG €ival ENIKEVTPWUEVEG OE OUYKEKPIPEVOUG TOMEIG YEWYPAPIKMOV MANPOPOPINYV
OnNW¢ YEWNUAEC QUOIKWV kaTtaoTpopwv (Walker and Maidment, 2006). 'Ouwg, OAeG ol
napanavw UAOMOINCEIS YEWYPAPIK®WV MNUA®V oTnpidovral oTa ouuBaTtika npoTuna
MEeTadedONEVWY. MOAOVOTI OAa XpnaiponoloUv JIAAEITOUPYIKA NpodTuna yia Tn diakivnon kal
opyavwon Twv Jedopévwv TOoug, Onwg Ta SOAP, UDDI, WFS, WMS (Zhao et al., 2004),
kavéva dev akoAouBei Yia npoogyyion BacioPévn OTO oNUACIOAOYIKO 10TO Kal aTnV a&ionoinon
MeTadedopévwy BACIOUEVWVY OE OVTOAOYIEG.

STNV NePIOXN TWV ONUACIOAOYIKWV MUAMV OTNV Npoogyyion Tou (Athanasis et al., 2004)
NPOTEIVETAI MIA YEVVNTPIA KATAOKEUNG ONMACIOAOYIK®V NUA®WV (Semantic Web Portal
Generator-SWPG), HIa YeVIKI| NPOCEyYYION MOU EMNITPENEl TNV KATACOKEUN ONUACIOAOYIKWV
NUA®V avegapTnTa and To avTIKEINEVO Nou nNpoépyovTal Ta dedopeva TnG NUANG. AElonolei Tnv
yAwooa RQL (Karvounarakis et al., 2004) yia va npoo@Epel NpooBacn o€ NOPOUG nou eival
opyavwuevol e Baon To npoTuno RDF. MapOuoleg NPodeyyioeic ival N onuacioAoyikr nUAn
ICS-FORTH (Athanasis et al., 2004) kai (Kotzinos et al., 2005). 'Eva napeu@epeg ouoTnua
eival To gDisDL (Xing, 2005), pia wnoiakn PIBAI0BNAKN yia diaxeipion HETAdEDONEVWV
PUOIKWOV KIVOUVWV. SUYKPIVOUEVEG HE TN JIKN HAG NPOCEYYION, O OAEC TIG EQAPHOYEG AUTEG
ol ovToAloyieg naifouv €va Bacikd poAo, evew napdAAnAa XpnoiJonoloUV OnUAcIOAOYIKEG
YA®OOEG eNePWTNONG Yia Tn Slaxeipion TwV NANPOQOpPI®V Toug. MapoAa auTd, kapid ano TIg
Npooeyyioeig auTég Oev SIABETEI TA BACIKA XAPAKTNPIOTIKA HIAG EQAPHUOYNG YEWNUANG, ONWwg
yla napadeiypa TNV aneikovion TWV YEWYPAPIK®OV MANPOPOPINY TOUG O XAPTEG.
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3. MgBodoAoyia

XpnaigonoloUye To nAadiolo neplypa®ng nopwv (Resource Description Framework-RDF)
yla Tnv avanapdoracn TwV HETAdEOOMEVWV TWV MNANPOPOPIOV TNG YEWNUANG. Mapouoia
MovTéAa, onwg To DAML+OIL (Connolly et al., 2001) ) To OWL (Dean et al., 2002), €ival oTa
aueoa oxedia pag yia va agionoinBouv. To RDF €ival éva nAaioio neplypapng HETASEOOUEVWV.
AnoTeAei pépog TnG kolvonpa&iac W3C yia Tn diaxeipion (kwdikonoinon, avraAiayn kai
eneepyacnia) Twv peTadsdopévwyv onoloudnnoTte nAnpogopiakol ndpou (Karvounarakis,
2004). O oroxog Tou RDF eival o kaBopiopdg Twv IBIOTATWV TwWV NOpWV HE TPOMo
dlaAeIToupyIko Kal aveEapTnTo Tou nediou anod To onoio npogpxovTal (Christophides, 2003).
AUTEG o1 1310TNTEG pMopoUV va XpnoidonoinBouUv €iTe yia va anodwoouv TNV TIUR MHIAG
1010TNTag Tou ndpou (OMWC TO OVOMA Tou), €ITE yia va OdNAWOOUV GCUCXETIOEIC ME
d1apopETIKOUG Nopoug. O Neplypaeg Twv nopwv RDF aneikovifovral w¢ KATEUBUVOHEVOI
ypdgol kal anoTehoUvTal and koOpPoug kai TOEa nou Toug ouvdeouv. Ta TOEa
avTinpoownelouv TIG 1I010TNTEG Twv nNOpwv (anAEC €iTE OUOXETIOEIC), ev® ol KOWPBoI
avTINPoowneUoUV TOUG NOPOUG Kal TIG ATOMIKEG TOUG TIMEG. Mali Pe TIG NePIYpaPES, €va oxnua
RDF (RDF Schema-RDFS) opiletal o€ éva nio agaipeTikd €ningdo, OMou KAACEIG
avanapioTouv nOPoUG HE KOIvA yvwpiogaTta kai 1810TNTEG avanapioTouV TIG OUCXETIOEIG
METAEU KAAQOEWV.

YnetBuvol yia Tn dnuioupyia Twv peTadedopevwv (RDF OxAHATOG KAl TWV NEPIYPAPWV)
TWV NANPOPOPIOV TNG YEWNUANG €ival ol JIaXEIpIOTEG TOU I0TOTONOU TNG, NApOAd auTtd To
oloTNUA Jag emTpENel VEEG NANPOPOpPieg nNou dnuoaionololvTal and avTioToIXoug Napoxeig
va eunAouTtifovtal We peTadedopéva Baciougéva  oTnv  ovtoloyia TnG YEwNUAnG. O
EUNAOUTIONOG AUTOG ENITUYXAVETAI OUWG WE TPOMo eUKoAo, JiXwg ol Napoxeic va xpeialeTal va
JIaBETOUV  yVWOEIG TOU MpoTunou RDF. Méoa and To nepifAAAov  TNG YEWNUANG,
OUMNANpwvouv Ta peTadedopéva TnG vEAG NAnpogopiag Mou MPOKEITAl vVd CUVEIGPEPOUYV,
opifovTag Ta aTopikd yvwpiodaTd Toug Kabwg kal MiBaveg CUOXETIOEIS JE NANPOPOPIEC Mou
ndn €xouv dnuooieuTtei. O KaBOPIOPOG aUTOC TWV ATOMIKOV YVWPICHATWV Kdl TV
OUOXETIOEWV WE AAAEC MAnpogopieg yiveral ge Baon To RDF oxnua Tng nUANng. Metd Tnv
anooToAn Toug, Ta petadedopéva cuAAEéyovTal and Tn yewnuUAn kai peTatpénovral oe RDF
nePIYPagEG ol onoieg NPoaTiBevTal o€ auTEG nou Rdn undapxouv. 'ETol, HETA TO TEAOG AUTNG
Tng diadikaciag, n véa nAnpogopia €xel dNHOCIEUTEI Kal anoTeAEl YEPOG TOU GUVOAOU TwvV
J1a0£0IWV NANPOPOPINV TNG YEWNUANG.

'ExovTag w¢ Bacn Tn onUacioAoyIKr auTrn unodoun, N YEWNUAN NPoCPEPElI AVENTUYHEVOUG
MnxaviopoUg nAonynong nou aglonoloUv Tn onuacioAoyia Tng nAnpogopiag. O1 pnxaviouoi
auToi otnpifovTal oTn OnuUAcioAoyikn yYAwooa enepwTnocwv RQL (RDF Query Language)
navw orta peradedopéva TnG nUANG Kal €mTpénouv népa and To QIATPAPIOHA TNG
nAnpo@opiag va nhonynBoulv ot (onuacioloyikd) cuoXeTi{opeva dedopéva. KaBe ouoxETion
METAEU Twv dedopévwyv ONWG auTEG NpokUnTouv and TIG RDF neplypapeg HETATPENETAl OTN
YEWNUAN og unepoUVOeoPo nou ouvdéel dUo oeAideg PeTa&U Toug. 'ETOl, OTAVv Ol XPrOTEG
avalntnoouv Wia emBupnT) nAnpogopia oto cluoTnua, auTd aneikovilel dinAa and Kabe
nAnpo@opia évav unepoUVOEoU0 NPOG CUOXETICONEVEG NAnpopopieg, ue Bdon navta Tic RDF
NePIYPageg Twv peradedopeévwy. H duvaTdTnTa auTr emITpEnel TNV NEPAITEPW MAORYNON O€
NANPOPOPIEG MOU EVVOIOAOYIKA OXETI{OVTAl Kal Mou €Tol €ival niBavo va evdlapEpouv
onMavTika To Xpnorn.

4. H yEonUAN pUOIK®V KaTaoTpoPp®V

MNa va avadeixToUv NEPICOOTEPO TA MAEOVEKTANATA TNG MPOCEYYIONG Mag, avanTuxenke
Mia mAOTIKA YEWNUAN QUOIK®V KATaoTpoPWV OTNV nepioxn Tou BopeiavaTtoAikou Alyaiou. Ol
nAnpo@opiegc TNG npogpyovtal and To TuAua Fewypagiag Tou MavenioTnuiou Alyaiou, Tn
Aaoikr Ynnpeoia AéoBou kal Tnv Mepipépeia Bopeiou Alyaiou.

370 oxAua 1 aneikovilovtal Ta WeTAdedOUEVA TNG YEWNUANG, €k@pacuéva oe RDF. TMa
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Aoyoug AITdTNTAg povo ol Neplypageg TPIMV Nopwv @aivovtal (rl, r2 and r3). O rl eival éva
apBpo (kAaon Article), To r2 eival évag Xaptng (kAaon Map) kai o r3 £€va otpwua (kKAdon
Layert). O1 Baoikég RDF kAdoeig ival ol Article (dp6po), Map (xaptng), Layer(oTpwua) kai
“Natural Disaster” (@uaoikn katacTpo®n). MANpPoPOpiec KATNyopIonoiNUEVEG KATW ano Tnv
kAaon Article €xouv wg 1016TNTa TO title (dnAadn o TiTAoG Tou apBpou), napdAa auta pnopolv
va oxeTifovTal YE PIa N NEPICOOTEPEG (PUOIKEG KATAOTPOPEG (KAAOEIC Fire kal Flood), w¢ €k
TOUTOU NMANpoQopieg TNG TAENG Article evdéxeTal va €ival KaTnyopIonoINKEVEG KATW anod Tnv
kAaon “Natural Disaster” ®woTe va dIaBETOUV XAPAKTNPIOTIKA ONwG date (nuepounvia nou
NPOKANBNKE n karaoTpo®n), yield damage (NoogooTd KATAGTPOPNG TNG 00dIAG) Kal vegetation
type (TUnog BAdoTnong). To gUpog TIMWV Twv date ka