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MpoAoyog

H duvatdtnta tng olyxpovng yewpyiog va Tapdyel TepaoTieg ToodTNTEG TPOYi-
MWV, XPNOIPOTIOIWVTOG OVTIOTOIXEG TIOOOTNTEG VEPOU, O@EIAETAl, KUPIWG, OTOV
aXedlagpo, TNV KATOOKEUN KOl T SlOXEPIon TWV HEYAAWVY EYYEIOREATIWTIKWOV
£pYwV.

Ztnv EANGSQ, n évapEn KOTOOKEUNG EYYEIORBEATIOTIKWOV £PywWV onpatodoTEital
otn dekaegtia Tou 1920. Metd amd €va dldotnua dIOKOTIAG, €&altiog Tou 20UV
Maykoopiov MoAépovu, ouvexiletal €W OAUEPA aSIAAEITITO. ZTO0 dIACTNUO QATIO
10 1920 £wq Kal Ta péoa Tou 1960 1€6nKOV OUCIOCTIKA Ol BACEIG yIO TNV V-
TITLEN TNC APAEVOPEVNG YEWPYIOG OTN XWPA HOC Kal, TTAPEAANAQ, yia Tn BeATin-
an tou BloTIKOU €TITTESOV TOU aypoTIKoU TIAnBuouoU.

MapdAa autd, n apdevoOPEVN YEwpPYia, Ao TNV armapxrn tNg EHOAVIONS TG, gival
guvu@acopévn PE TNV aAloiwaon Tou QUOIKOO TEPIBAAAOVTOG Kal TNV GOKNoN
TIECEWV OTO ULOATIVO OIKOOULOTAMATO. Xtnv EANGSa attoteAei Tov PEYAAUTEPO
XPAOTN veEPOU, OTIOU, WOTOCO, N TEPlOPIoPEVN duvatdtnta dlaXEipIoAG Tou, 0dn-
yei gg vmepPoAIkEC aTOAAYEIC OTIO Ta LOATIVO CUCTAUATA, PE KOTAOTPETTIKEC
OUVETIEIEC YIO TO €£OPTOHEVA ATIO OUTA OIKOCUCGTAMPATA TOUG.

OvuolaoTiky BonRBela Tpog TNV KatebBuvan autr, YTIOPEi va TTpoo@Eépel n aly-
Xpovn teXvoAoyia. ZTo TAQICI0 TOU TIOPOVTOC £pyou, €TTIXEIPEiTal va avadelxBei
0 TPOTIOC PE TOV OTIOI0 N TNAETIIOKOTIION, N TNAEPOATIKN, T0 CUYXPOVO CUCTAHPATA
UOPOAOYIKAG TIPOOOMOIWONG, KOBWG KOl 0l OUYXPOVEC YEWPYOOIKOVOMIKEG
péBodol BeATioToTOiNONG, MTTOPOUY va cupBAAouy atnv opBoAoyIKA dlaxeipion
TOU apdeUTIKOU veEPOU Kal OTn MEIWON TWV ETUTTWOEWY ATIO TNV GOKNON NG
YEwpyiag oto 0IKOoUOTAPATO.
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Euxaplotieg

Euxapiotobpe T Nopoapxlaky Autodloiknon Zeppwv yio TNV aPéPIOTN CUPTIAPACTOOH
N¢ oTNV UAoTIoINoN Tou €pyou. H cuvepyaaoio tng AlebBuvong Eyyeiwv BeAtiwoswy,
¢ Avamtuélakig Etalpiog Zeppwv, 10U Tuvdéopou Mpootaciag & AvVAdElEng
Meploxng Aipgvng Kepkivng AToV KOBOPIOTIKN yio TNV OTTPOCKOTITN ULAOTIOINGN TOL
€pyou. Inpavtikg nAtav, €€AAAou, n uTooTAPIEN Tou Ddopéa Alaxeiplong Aipvng
Kepkivng otnv uvAoToinon dpdcewv Tou €pyou.

Euxaplotieq o@eilovpe kal ota péEAN AEM tng MewTovikng ZxoAng tou AMNO, kobn-
ynt K. NomapixanA AnuAitplo kol Aéktopa K. Fewpyiou Mavialdn, KaBWE Kol 0TOV K.
Todpta MNdapt, kabnynt tou Mavemiotnuiov Alyaiou, yla TNV €TICTNPOVIKY GUHPBOAR
TOUC OTO £pyo. Ogpud, €Tiong, €LXOPIOTOVHE, TOUG K.K. MNaTmmaolkovopou ACTEPIO Kal
®IAEAN AvéoTn NG eTalpio EVRESIS, kaBw¢ Kal Tov K. BoAud loadk, yio 1o 1dlaitepo
eVIIOQ@EPOV Kal TN CUPBOAR TOLG OTNV AVATITUEN KOl KOTAOKEUH TOUL TIPOTUTIOL OTAB-
HoU PETPNONG TNG TIAPOXNG OTOV TIOTAMO STPLHOVA.

TéNog, Ba TIPETIEL VO ELXOPICTACOUME TO Mpageio YSPAULAIKQOVY Epywv Tng AlebBuvong
ENéyxou Kataokeung Epywv (AEKE) Meplgpépelag Keviplkng Makedoviag oTig ZEpPEC,
Tov é0e0e 0N S1AOEC YOG TIC TIANPOPOPIEG TIOU XPEIATTAKAUE.
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LIFE STRYMON PROJECT - ENGLISH SUMMARY

Introduction

The Greek part of Strymonas river basin is located at the north of the region of Central
Macedonia and covers an area of 6,400 km2 Strymonas river and lake Kerkini (artificial lake
fed by Strymonas) are the main surface water bodies in the basin, which in turn support
the natural enrichment of the basin with groundwater Lake Kerkini constructed during
1933-36 mainly for protection against floods caused by Strymonas river. It was used as
reservoir for irrigation water. During resent decades a unique wetland ecosystem has been
developed on its shores, which is protected by Ramsar Convention and by EU Directives.
The Strymonas river outflows to Strymonikos gulf whose coastal ecosystems are very
important for fisheries, biodiversity and tourism.

Agricultural activities, which constitute the main threat to surface waters and groundwater
in the basin, takes place in its lower part (elevation less than +100 m), which covers an area
of 100,000 ha. The irrigation and drainage of this area is been elaborated through a dense
network of canals and ditches. The Land Reclamation Service of Serres is responsible for
the water resources management in agricultural areas through its administrative and
technical supervision of the General Land Reclamation Agency and of the 10 Local Land
Reclamation Agencies.

The main problems in the area where agricultural activities take place are:

a) Loss of water due to the incomplete or damaged irrigation distribution network.

b) Salinization of the downstream agricultural soils due to the reuse of drainage water
with high concentration in nutrients and salts as irrigation water.

c¢) Undesirable alterations in the hydroperiod of the ecosystems of lake Kerkini.

d) High concentration of surface waters in nutrients due to the intensive agricultural
practices, which in turn end up in Strymonikos gulf leading to its eutrophication.

e) Intrusion of the sea into Strymonas river during the irrigation period due to its low
discharge.

A feasible solution to the aforementioned complications could be produced only through
comprehensive management of water resources and agroecosystems at the water basin
level.

An extensive series of factors need to be investigated towards this direction such as:
availability of water resources in the catchment and water needs of ecosystems, applied
management practices of irrigation water and their level of effectiveness, crop pattern,
agricultural practices and the resulting pressure on water resources and natural
ecosystems, stand and prospects of local communities.



EKBY, in collaboration with the Prefecturat Authority of Serres, Direction of Land
Reclamation, the Development Agency of Serres S.A. and the Association for the Protection
of Lake Kerkini, implemented in the Greek section of Strymonas river catchment a project
titled: Ecosystem Based Water Resources Management to Minimize Environmental
Impacts from Agriculture Using State of the Art Modelling Tools in Strymonas Basin

The specific objective of the project is to promote the role of modern technologies and

scientific methods in the study and resolution of the aforementioned problems, through:

> State-of-the-art hydrological simulation tools for assessing the impacts of agricultural
sector on the status of surface waters and groundwater in the basin.

> Development and use of modern tools for monitoring water quality and quantity of
water resources in the Strymonas river catchment.

> Use of optimization methods for the elaboration and suggestion of solutions for the
sustainable management, protection, and restoration of all water bodies in the basin.

The project lasted four years starting on September 2003 until August 2007 and it was
financed by EKBY, project partners and the European Union.

It was implemented through several actions which aimed to: a) use state-of-the-art
modelling tools and methods for the assessment of the impacts of agricultural activities on
the status of surface waters and groundwater in Strymonas basin, including spatial and
temporal variations, b) use optimisation methods for the elaboration of solutions -by taking
into account the needs of the aquatic ecosystems- in order to address factors that have
caused the above problems to be eliminated and c) disseminate the methodological
framework as well as the results, contributing to the promotion of the sustainable water
resources management at national and international level.

In the first stage, the implemented actions aimed to the quantitative description of
prevailing conditions in reference to natural environment and agroeconomy in the
catchment as well as current needs of ecosystems and of major stakeholders. For this
purpose, modern hydrological simulation tools, satellite imagery analysis and monitoring
devices for quality and quantity of the water balance were used.

In addition, stakeholder analysis was run and a technical and economical analysis of agro-
ecosystems with farm management survey was carried out.

Elaboration and planning of optimum management plans for the amendment of the above
problems was the second stage, thus considering results form previous activities. Planning
of management plans was conducted using optimization methods and their effectiveness
was test with hydrological simulation tools. Final management plans were presented to
stake holders for further consultation.

In the following chapters the implementation, major drawbacks and results of project
activities are presented.



819

CHAPTER

10

1.

1.2

Water quality and hydrological regime monitoring
network in Strymonas basin

Water quality monitoring network in Strymonas basin

The main objective of a water quality monitoring network is to provide adequate informa-
tion for the assessment of the pressure exerted by imported pollution and intensive
agriculture on its surface water.

The network includes 16 sampling stations where 11 parameters are monitored every 15
days. Temperature (T), pH, dissolved oxygen (DO), electrical conductivity (ECw) and REDOX
are measured using a portable multi parameter device while water samples are analysed
for NO3, NH4, PO4, Ca, Mg, K, Na in the laboratory. BOD5 is also measured at certain sample

stations (No 1, 3, 13 and 16)

The spatial distribution of the 16 stations was guided by the functioning and management
of the surface water network in the catchment. Hence the stations were established at the
inlets and outlets of natural water bodies (e.g. Strymonas river, lake Kerkini, Ag. loannis
river etc.), as well as at the main irrigation and drainage networks in the catchment. Also,
water quality stations coincide with those where water level auto recorders have been
established.

Hydrological regime monitoring network

1.2.1. Surface water level monitoring network

The surface water level monitoring network includes 12 water level auto recorders. The
main objective is to provide for an adequate number of water depth time series for the
calibration and validation of the hydraulic model of the catchment.

Additionally, the monitoring network includes discharge measurements at the same
positions where the water level auto-recorders have been established so that water level
- discharge curves can be produced.

The type of the device that has been selected is an advanced data logging probe. It is
completely self-contained and features an internal data logger with a pressure/level and a
temperature sensor. It is used worldwide for collecting real time information to analyse
short and long term water level trends. Such monitoring network devices have been set up
to record the water level measurements every 5 minutes in Strymonas river basin. The
distribution of the 12 instruments was determined by the functioning of the surface water
network in the catchment. Hence the instruments were established at the inlets and outlets
of either the natural water bodies or the irrigation and drainage networks in the catchment.



1.2.2. Groundwater monitoring network

The main objective of the groundwater monitoring network is to provide for adequate
information regarding the fluctuation of the water table and piezometric head in Strymonas
river basin. Twenty eight wells were uniformly distributed in the basin taking into account:

1 The geology in the basin. In the case of the Strymonas basin, several geological lenses
exist, consisting of gravels, alluvium materials and sediments stretched and
interconnected. For the hydrological investigation of the basin, geological lenses are
assumed to constitute a uniform aquifer.

2. The condition of the wells. Wells were selected based on their current use as well as
their geological section and physical characteristics (e.g. hydraulic conductivity, specific
storage etc.).

3. Free and safe access to the wells.

1.2.3. Meteorological station network

The purpose of the meteorological station network is to provide data related to precipitation
and all the required parameters for the estimation of evapotranspiration in the Strymonas
basin.

Ten precipitation stations and a meteorological one are included in the above network

providing daily measurements. The stations are located at: Serres, Kato Orini, Ano Vrontou,
Nea Zihni, Alistrati, Aidonohori, Nigrita, Lithotopos, Ano Poroia, Sidirokastro and Ahladohori.
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Crop pattern identification in Strymonas basin

Identifying the crops in Strymonas basin early in the summer gives indispensable
information for rational water usage during July and August, when demand for irrigation
water is at its annual peak. We can use this information to design a detailed water
distribution plan based on the crops water demand and the available water resources.
Remote sensing offers some relatively fast and cost effective methods for crop
identification using data from satellite images. Remote sensing thus covers two major
demands of the project: the need for the spatial distribution of crops and the need to have
this information in early summer so that we can effectively design a water distribution plan.

In the following chapters we are going to describe how we chose our source of remote
sensing data, how we used it, the problems that we faced during the application of the
method and how we coped with them, the results of the application and a discussion on
them.

Choosing the source of remote sensing (RS) data

The main criteria for choosing an appropriate source for RS data are discussed next. The
first criterion is the size of the study area. Next, the minimum area of corps that needs to
be identified. Considering that the majority of the parcels in this area are relatively small
(few thousands sq. meters) and that the minimum dimension in parcels are in many times
10 - 20 meters, we need a RS source with a resolution less than 15 meters. Also, the RS
data should be available for analysis in the first days of June each year. Additionally, the
area should be covered with the smallest possible amount of RS images. This feature
saves time for image preparation (georeference, mosaicing) and gives better results in
image classification. Furthermore, the time between the scenes of the area should be as
short as possible (in case that our study area is covered by more than one image). Also,
the images should be multi-spectral, for better classification results. Finally, the available
funds for RS data purchasing constitutes an important factor and constraint.

Based on the above criteria, the SPOT 5 satellite was selected as the primary source of
RS data.

RS data acquisition and preparation

Four sets of images were obtained and purchased for the period 2004 to 2007. All SPOT
images from the set were first georeferenced to the Greek Geodetic Reference System
EGSA1987 using ERDAS IMAGINE version 8.4. 'Image to map' and 'image to image'
coordinate transformations were applied for the georeference, using well defined ground
control points from topographic maps (scale 1:50.000). The first order polynomial method
was preferred for the transformations, because of the suitability of this method when
dealing with relatively flat areas, such as is the case of the Strymonas river basin. The
bilinear interpolation was selected for re-sampling the images, because of its higher
spatial accuracy.



Signature collection

2.3.1. Field visits and signatures

Field visits for vegetation signature collection were conducted at the study area, mainly
during the early weeks of summer. Approximately 120 - 150 signatures were collected
from different crop samples. The position of all these signatures was recorded using the
GPS and ArcPad system.

A Complete track Log File from the GPS was also collected with a 10 sec time step. In this
file the time and position of the GPS was recorded every 10 sec and when the accuracy of
the GPS was Less than 12 m.

Additionally, detailed descriptions of the signatures were orally recorded using a tape
recorder. A Long series of photographs were also taken during each visit as additional
information for the vegetation signatures.

2.3.2. Auxiliary data collection and preparation

Satellite images and signatures are not enough for successful image classification. There
is always need for some auxiliary data which can be used as a general background, or for
some specialized tasks during the data preparation or the classification procedures.
Sixteen topographic maps in 1:50.000 scales were acquired from the Hellenic Army
Geographic Survey and were used for general background, field map, digitization of
auxiliary data (villages, streams etc). These maps were scanned at 300 dpi, georeferenced
and were used to compose a unified background of the study area. Additionally, a Digital
Elevation Model (DEM) was acquired from EKBY for rectification and general background
purposes. The DEM required interpolation of hypsography and hydrology data in order to
be used. Finally, the corine landcover was acquired from the EKBY archive and was used
as additional background information.

The classification procedure

2.4.1. Steps followed

The first step was the digitization of more detailed boundaries of the study area. This was
necessary to extract areas that could confuse the classification procedure and to include
areas with crops that were excluded during the preliminary delineation. Next, the urban,
inhabited and non-cultivated areas had to be excluded from the areas with crops.
Subsequently, all areas covered by clouds and their shadows, and areas covered with
water like lake Kerkini and Strymonas river were removed. Following, rice beds were
extracted using a simple unsupervised classification or direct digitization on the satellite
image. Finally, the rest crops were classified using supervised classification.

2.4
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2.4.2. Supervised classification

This procedure can be described by the following steps:

1. Choose the class to be extracted based on the available signatures and some draft
classification tests.

2. Perform the supervised classification based on the class's signatures.

3. Perform accuracy assessment.

4. Make corrections and fine tuning of the signatures and their position.

5. Repeat from step 2 until we the best accuracy assessment is reached.

6. Save the layer representing the class in raster format, convert to vector and estimate
the area of the class.

7. Remove from the satellite image the pixels corresponding to the estimatedclass.

8. Repeat steps 1 - 7 in the remaining image's pixels and for the restofthe classes.

After the completion of the above procedure the remaining pixels, represent non
agricultural uses.

Results and discussion

2.5.1. Results

The results for each year were produced in three formats: as tabular data for the crops, the
area they cover and the accuracy assessment for each crop, as GIS data files with accurate
spatial reference for each crop and as a crop pattern identification map. The classification
accuracy ranged from 100 %for rice, down to 55 %for tomatoes. Crops like poplar and
maize were also easily recognized (96 %and 93 %respectively). On the other hand, crops
like almond and olive groves were more difficult to classify (60 %and 65 %respectively).

2.5.2. Discussion

Based on the above description of the classification procedure and the experience gained
in testing the signatures and estimating the accuracy of the results, we can come to some
conclusions. There are also some issues raised during this procedure, affecting the
project's targets and some suggestions.

A major fall back and time consuming issue was the fact that it was not possible to mosaic
the two images in one. The main reason for this was that the two images were usually
taken with a time gap of few days in a period of fast plant growth. So the two images had
quite different pixel values for the same classes and practically it was impossible to archive
a good mosaic of the two images.

A solution for this problem is to order the images with a maximum time gap of 3 days. This
is not always possible and can be affected by the available programmable options of the
satellite, the cloud coverage, and the satellite image provider. (Leica Geosystems, 2002.
Erdas Spectral Analysis).

The equipment combination for signature collection (basically consisted by a GPS's with
track log file production and a tape recorder for the oral descriptions during the field visits),
was also very useful in the signature evaluation procedure and in the completion of more
signatures on the screen.



The only problem here is that, for some classes it was not possible to collect enough
signatures for an effective classification and accuracy assessment. This happened in hard
to find classes in the study area such as large areas with walnut trees, olive trees, potatoes,
cabbages etc. A solution for this problem could be a more intense search for these hard to
find signatures or to completely exclude them from the classification process.

Some specific classes were very difficult to separate, i.e. tobacco, cotton and sugar beets.
This was a rather difficult problem and we have to use some advanced techniques to face
it. It was also necessary to perform some pre processing to achieve better results.

The accuracy assessment achieved for the above classes has still relative low values.
A good solution for this problem could be to have a second layer of satellite images with
time difference of 30 to 40 days. Then, a change detection procedure could be applied
which would produce additional layers of information in order to achieve better class-
separation and to perform successful classification. In order to face this problem, a second
set of images was ordered in 2006. Unfortunately collection of this extra set was not
possible during the summer because of high percentage of cloud cover and difficulties in
satellite scheduling.

There are also some questions which were raised during the classification process and
they need to be addressed, as they affect directly the achievement of the project's targets.
One question is whether the spatial distribution of all these classes is necessary in our
study area to achieve the project's targets. Also, are all these classes needed, and which
of them are more important? Also, is it possible to separate the study area in some zones
where we need high values of classification accuracy assessment?

A good approach to answer the first three questions is to have a draft estimation of the
main water consuming classes for each cultivation period. As some of them are standard
for each year (rice, maize, cotton, sugar beets) the decision has to be taken for some of
them (tomatoes, potatoes, etc.). A similar decision has to be taken for parcels covered by
trees: Do we really need the areas covered by walnut trees?

The last of the above questions affects the available irrigation networks. It is obvious that
we need high values of accuracy assessment in areas covered by the existing irrigation
networks as the consumption and need for water there is very important for an effective
water management.

Alfalfa is a very special case of crop because it does not have the same (or similar) pixel
values in the same area, the same time. This happens because some fields may have just
been harvested (so the looks like bare land), some may have little growth (because of a
previous harvest) or some may have a complete growth.

There is also a problem in distinguishing harvested wheat fields from uncultivated areas
and just harvested alfalfa. This happens because these three classes look the same. A
good (and possibly the only) practical solution to this problem is to use two or more layers
of satellite images, to detect the changes and combine these layers for the classification
process. So we have one more good reason in addition to the one we described previously
to obtain and use two sets of images for the classification process.
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SHYLOC implementation in Strymonas basin

For the effective installation and calibration of the hydrologic model that is developed in the
Strymonas river basin, it is essential to calculate certain parameters of the hydrographic
network.

The objective of this work is to examine the possibility of using a satellite image analysis
method to provide water levels at certain positions of the irrigation network of the
Strymonas river basin. In particular, satellite images, that cover the wider area of the basin,
were used to estimate the water widths of certain ditches and these values were
correlated with the recordings of water depth instrumentation at specific cross sections
and on specific dates.

The software that was used for the analysis of the satellite images and the calculation of
water widths is SHYLOC (System for Hydrology using Land Observation for model
Calibration). The composition of the satellite data with vector data of the hydrographic
network, and the application of appropriate algorithms in SHYLOC, led to the estimation of
water widths and water surface at specific cross sections of the irrigation network of the
Strymonas river basin.

The linear correlations of the SHYLOC derived water widths with the measured water
depths identified the appropriateness of various methods of calculating the water depths
at random positions of the irrigation network, aiming to import these values in the
hydrologic simulation software for the calibration of the hydrologic model.

Method

The method included the installation of water level monitoring network in concrete cross-
sections of the drainage and irrigation network of the river basin, the acquisition and pre-
processing of the satellite images, the application of algorithms in SHYLOC to calculate the
water widths of specific ditches, the assessment of water depths of the ditches, the
correlation of the estimated values of the water depths with the measured ones, and the
correlation of the estimated values of the water widths with the measured water depths.

3.1.1. Water level monitoring network

The main objective of the water level monitoring network is to provide an adequate
number of water depth time series for the calibration and validation of the hydraulic model
of the catchment. The water level monitoring network is constituted from 12 water level
recorders that continuously provide data of the water depth from 12 cross sections of the
irrigation and drainage network of the Strymonas river basin.

3.1.2. Image acquisition and pre-processing

The selection of the appropriate satellite imagery was based on its spatial resolution, its
coverage and its ability to distinguish water from land. SPOT imagery outweighed other
space and airborne remote sensing data on all the above matters. A further advantage of
SPOT is that its images images can be acquired under exact acquisition programming request.



Thus, 14 multi spectral SPOT images that cover the whole study area were requested to be
acquired at desired dates and times. The programming request included detailed
descriptions and technical requirements of the imagery needs, such as survey period,
survey area and repeated acquisitions at specified time intervals for crop monitoring. The
image acquisition was programmed for the spring and summer of 2004, 2005, 2006 and
2007, in order to avoid cloud and ice coverage. More precisely, seven sets of images were
purchased, each including two scenes, one from the north eastern part and one from the
south western part of the basin. Most of them were acquired by SPOT-4 and some by
SPOT-5, depending on the time availability of the satellite's pass at the requested time
period. A minimum radiometric correction was already performed to them by 'SPOT Image
France' (level of processing: 1A). SPOT images of the sixth and seventh sets were
georeferenced to the Word Geodetic System (WGS84)2, in order to be imported to SHYLOC.

3.1.3. Application of algorithms in SHYLOC to calculate the widths
of water of specific ditches

The application of the algorithms for calculating the width of the water of specific ditches of
the river basin, required the use of 14 multi-spectral SPOT images of 2004, 2005, 2006 and
2007 (in bitmap format), of the vector data of the hydrographic network (in shape file
format), and the vector data of the borders that define the position of the water level
recorders (in DXF format).

The 4th spectral band (Short Wave Infrared) of SPOT was used for the SHYLOC calculations,
due to the ability that offers to distinguish water from land, as it takes advantage of their
different reflectance at this spectral range.

The pure water reference value was stable for each image. The land reference value was
automatically computed by the software for each cross section on the images, using 8
different calculation methods: 'moving average 5x5', 'moving average 3x3', 'fixed average
inside boundary', 'maximum average inside boundary’, ‘'fixed average in 1 nearest pixel',
‘'maximum average in 1 nearest pixel', 'fixed average in 2 nearest pixels', and 'maximum
average in 2 nearest pixels'.

The main scope of using the 8 different land calculation methods was to examine their
effects on the statistical relationships between the satellite derived and the measured
water depths. Given these land reference values, the SHYLOC algorithm was applied for the
identification of the water carrying pixels and for the extraction of the water widths through
the calculation of the Ditch Index (DI).

The Ditch Index is derived by calculating the water percentage of each pixel only in
positions where ditches are located. The identification of water carrying pixels is done by
overlaying the hydrographic vector data on the satellite images.

The calculation was applied 8 times for each one of the boundaries. In all cases the same
water reference value was declared at the calculation bar, but the land reference value was
dependent on the selected land calculation method.



3.2

16117

In some cases, editing of the ditch pixels was necessary in order to correct some slight
errors, caused by digitization inaccuracies. The pixel water coverage is visualised on
screen using 8 colour coded categories. The deeper the colour of the category, the greater
the pixel water content is. Dry pixels are shown in orange.

Then, the software calculates the total ditch length in a user-defined area within the image.
The effective wet ditch width (in meters) is evaluated by dividing the total water surface
area (in square meters) of all ditch-carrying pixels in the user-defined area by the length
of the ditches (in meters).

The first application of SHYLOC was performed to satellite imagery of 2004 and is described
in the first SHYLOC technical report. SHYLOC application to the remaining satellite images
of 2004 and those of 2005 was implemented in 2005 and is described thoroughly in the
second SHYLOC technical report. The third application of SHYLOC, performed to satellite
imagery of 2006, is described in the third SHYLOC technical report. The final SHYLOC
application to satellite imagery of 2007 is described in the fourth SHYLOC technical report.

3.1.4. Assessment of the diches' water depths

Satellite derived water depths were estimated from the water width calculations, taken into
account that ditches are trapezoids with known inclinations and bases. Water level
recorders 2, 3, 4, 5, 6 and 7 are installed in concrete trapezoid shaped ditches with known
geometry. Thus, the SHYLOC derived water widths were used for estimating the water
depths of these ditches. However, water level recorders 9, 10, 11 and 12 are installed in
earthen ditches with unknown geometry. In this case, the SHYLOC derived water widths
were not used for estimating the water depths. Moreover, SHYLOC was not applied at
ditches where water level recorders 1and 8 are installed, because water level recorder 1
is installed at an orthogonal ditch, and water level recorder 8 was not detected on the
satellite images.

3.1.5. Correlation of SHYLOC derived water widths and depths with the
measured depths

The water depths that were estimated by SHYLOC were compared with the measurements
of water depths from the water level recorders at the exact day and time that the satellite
passed over the instruments. This resulted to the assessment of the effectiveness of each
land calculation method. Then, SHYLOC derived water widths were correlated to the values
of the measured depths.

Results

The correlations between the SHYLOC derived water depths and those depths measured
by water level recorders were not good. The differences appear to be independent of the
land calculation method that was used. The land calculation methods that resulted to
significant deviations between SHYLOC-derived depths and the measured depths were the
'maximum value inside boundary', the 'maximum value in 1 nearest pixel' and the
'maximum value in 2 nearest pixels'. Various other methods resulted in better correlations
between SHYLOC derived depths and measured depths. More specifically, the 'moving
laverage 3x3 window' method was effective for sections 2, 4 and 7, the 'fixed average in 1
nearest pixel' method was effective for sections 5 and 7, and the 'moving average 5x5' and
'fixed average inside boundary' were both effective for section 5.



Nevertheless, at some cases (cross sections 3 and 6) none of the land calculation methods
proved to be effective. Apart from that, at some cases the land calculation method used
(moving average 3x3) resulted in negative depth values.

The linear correlations for the best fit relationship between SHYLOC derived water widths
and ground-based measurements of ditch water level did not produce strong correlation
fits for most of the cross sections. However, the methods that gave the better correlations
were different for each cross-section.

The best fit linear relationship between SHYLOC derived water widths and measured water
levels, for cross section 2 and SPOT scenes 1, 2, 5and 7 produced an R2equal to 0.945. For
the same SPOT scenes, cross section 3 had an R2= 0.838, cross section 4 had R2= 0.478,
cross section 5 had R2= 0.956, cross section 6 had R2= 0.505, and cross section 7 had R2
= 0.945.

Discussion and conclusions

During the SHYLOC application in the Strymonas river basin, several applications of the
SHYLOC algorithm were tested using atemporal series of satellite images from 2004, 2005,
2006 and 2007. The aim of these tests was to find the best linear correlations between the
satellite derived water widths of specific ditches, with the depths that were measured by
the water level recorders. The objective was to use these linear correlations for assessing
the water levels in random positions of the drainage and irrigation network, and to finally
calibrate the hydrologic model. Several land calculation methods were examined in order
to identify the most appropriate that could result the best linear correlations. However,
most of the correlations were week and no method was found to be appropriate enough.

Week correlations are probably related with the land pixels that surround those ditches
where instrumentation is installed. Either dense vegetation may dominate some of the
ditches, or deciduous trees (e.g. aspens) may cover part of them and prevent water
detection by the satellite. Thus, in many cases the results of pixels' water percentage and
of the water width were not realistic. The main disadvantage of SHYLOC is that it does not
provide any tool for anticipating such problems.

Apart from that, other obstacles that were met during the SHYLOC application were related
to digitization inaccuracies that resulted to bad estimation of some water carrying pixels.
The software interface was proved week to deal with the problem, as it required a lot of
manual and time consuming editing processes.

Given that that the coverage of some of the water level recorders from the satellite images
did not provide an adequate number of temporal data, the linear correlations were not
reliable. For example, as each SPOT scene is covering either the NW or the SE part of the
basin and the overlapping of the scenes are small, some water level recorders were only
detected in 6 out of 14 images. The weaknesses of the software could be minimised in the
ideal case where SHYLOC could be applied in more satellite images. Therefore, it is not
reliable to use the results of the present SHYLOC application for the calibration of the
hydrologic model.

>
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Development of prototype discharge measuring
system at Strymonas river

The goal of the project was the design, development and installation of an innovative
automatic system for the real-time discharge measurement at the Strymonas river. Other
major objectives were to conduct hydrologic measurements in order to validate the
system's operation and to develop algorithms for filtering and processing the acquired data.

The system is innovative because it combines state of the art technologies in the areas of
spatially distributed water velocity measurements, mechatronics, signal processing,
telecommunications, power-management and remote controlled operation.

System description

The discharge measuring system was installed at a 40 meter wide cross section near the
estuary of the Strymonas river, in the Region of Central Macedonia, (Longitude:484983,
Latitude:4518336; EGSA). The system consists of three (3) sub systems:

A) A mechatronic system which measures and transmits the water velocity profile at various depths
and the river stage. This system is permanently positioned at the measurement site.

B) A mechanical system for measuring the depth profile of the river at the measurement
site.

C) A discharge computing system, which receives the measurements from systems
(A) and (B), and computes the discharge based on a scientifically validated model.
All measurements and results are stored in a database with controlled access
via the web.

A more detailed description of the three sub systems is given next.

4.1.1. Velocity profile and stage measuring system (A)

The system measures the water velocity profile at a certain depth by using the ultrasonic
sensor RD Instruments Channel-Master H-ADCPThe sensor operates at a frequency of 600
kHz and uses the Doppler-effect in order to measure the velocity profile.

In order to evaluate the performance of the system, velocity profiles at the section were
measured concurrently with the H-ADCP and from a boat, with a conventional current
meter (Type OSS-B1 No. 86-27), at depths of 25 cm, 50 cm, 75 cm, 100 cm and 125 cm, and
sampling distance 5 m across the section (23 October 2006). The current meter measured
point velocities in the vertical profile, whereas the cell velocities reported by the H-ADCP
are actually averages over the entire cell.

The comparison between the H-ADCP and the current meter measurements was very
good at distances between 5 and 35 meters from the H-ADCP sensor head, with maximum
absolute difference at 15.4 % At distances close to the H-ADCP (< 5 m) and close to the
opposite river bank (> 35 m) the comparison was very bad (up to 80 %differences) because
of the sensor's blanking distance and reflections from the bank and water surface,



respectively. Hence, only readings within 5 and 35 meters are usable for discharge
calculations. The same measurements were repeated several times, with comparable
results.

The H-ADCP sensor has been attached at the end of an actuating mechanism, which
consists of a closed-circuit oil pressure cylinder with an oil pump operating at 24 V. The
pump is controlled by the host computer using relay switches. Thus, the H-ADCP can move
vertically in the water, moving from the water surface to arbitrary depths, until the bottom.
The entire system is powered by a solar panel capable of producing a peak power of 50 W
which is stored in a pair of lead-acid batteries. The whole system is controlled by a single
board host computer which communicates with the sensor via a serial cable (RS485).

There are two operation modes: automatic and manual. In the automatic mode, the system
takes measurements every half hour at a fixed 'parking' position near the bottom. If there
is enough energy, the computer moves the oil-pressure cylinder and scans water depths,
starting from 25 cm below the surface until the bottom with steps of 25 cm. At each depth,
the computer takes 5 consecutive measurements and applies filtering to reject outliers and
compute a smooth velocity profile. The filtered data from all depths is sent to an email
account using a GPRS modem. From this account the data can be collected by the remote
server (system C). In the manual mode, a user can connect a laptop to the host computer
which provides a command-line user interface for controlling the system. Also, commands
may be sent by a mobile phone using SMS messages. The host computer, the pump, the
batteries and the control electronics are all stored in a special container under the ground
for safety purposes.

4.1.2. Depth profile measuring system (B)

The depth profile measuring system relies on the mechanical scanning of the entire width
of the river with an ultrasonic digital altimeter, which reads the depth of the river at an
adequate number of samples across the width of the river. The altimeter sensor is attached
to a small floating base which is hung from the metal wire that extends from one bank of
the river to the opposite. The motion of this wire is produced by a couple of winches.

The measurements are transmitted via Bluetooth to a host computer at the river bank and
are stored in a USB memory stick. The USB stick can be then inserted to the software
server (system C) in order to update the depth profile which is stored in the database.

Measurements of the river profile were taken several times and the profile was found to
be constant, i.e., it did not change over time. Hence, the scanning of the river profile could
be taken only once every 6 - 12 months, or in extraordinary cases, when there is suspicion
of sudden changes due to flooding.
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4.1.3. Discharge Computing System (C)

The discharge computing system consists of a server running appropriate software. The
server collects all water velocity and stage measurements in real-time from an email
account. The data is sent to this account by system (A) using the GPRS service. The data is
archived in a database using an SQL server. The server may also read a depth profile file
from a USB stick and insert it into the database. Every few minutes specific software on the
server combines all velocity, stage and depth profile measurements and also model
coefficients estimated via experimental validation, in order to compute an accurate
estimate of the river discharge.

The discharge Q (m3s) is computed using the following formula:

A

The quantity Vij is the mean water velocity of a cell Ay which is measured by the RDI sensor.
In our implementation, the cell's length is 1 m and its width is 0.5 m. Hence, for cell Air the
measurement depth is 0.25i and the distance from the sensor is j meters. The Fj

coefficients compensate for the part of the river depth which cannot be measured by the
sensor because of the irregular depth profile and have been calculated experimentally.

Finally, the stage and discharge of the river are displayed in real time on a dynamic web
page. From this web page, any authorized user can have access to the entire
measurements database. This is accomplished with an account and password
combination.
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Optimum plans for rearranging agro-ecosystems
in Strymonas river basin

Agriculture in Strymonas basin is characterized by the predominance of few crops, some
of which are considered traditional. The main irrigated crops are cotton, maize, lucerne,
sugar beet and rice, while non-irrigated crops include winter cereals and tobacco.
Agriculture is the main source of income and employment in the catchment and the
majority of local population is employed in the sector, either full-time or part-time.
However, excessive use of water resources and agrochemicals are common externalities
of agriculture.

The multifunctional character of agriculture in Strymonas basin points out the importance
of compromising conflicting policy targets: the achievement of acceptable income and
employment as opposed to the threats imposed on the environment. The introduction of an
environmental-friendly model of agriculture that will sustain income and employment
constitutes a major policy subject, given the issues arising in the new Common Agricultural
Policy (Reg. 1782/2003 and 1698/2005) as well as the linkages between agriculture and the
environment established by the Water Framework Directive (Directive 60/2000). In this
context, the analysis at this stage of the project aims at elaborating effective management
plans for Strymonas basin in order to safeguard benefits by minimizing the adverse effects
of intensive agriculture. The analysis focuses on specific policy targets, namely the
maximization of income in terms of gross margin, the minimization in nitrogen use, the
minimization of the value of pesticides and the minimization in the quantity of irrigation
water used.

The aforementioned policy objectives can be achieved either by introducing new farming
practices, or by introducing new crops, or by changing the cropping pattern alone, retaining
existing crops and current farming practices. The latter is a rather interesting issue, given
the pattern of Mediterranean agriculture, consisting of a relatively large number of crops.
An examination of possible effects of introducing alternative cropping patterns yields
important policy implications concerning decision making for agriculture on catchment
scale. The current study addresses this issue using a multi criteria analysis technique. It is
demonstrated that alternative cropping patterns vary substantially in terms of economic
and environmental performance.

The analysis is based on a farm management survey over a random sample of 250 local
farms. The survey was conducted during a 3 - year period (2004 - 2006), with in-person
interviews, using a questionnaire designed to account for all aspects of farming practices
in local farms. Data from this survey were analyzed in order to estimate technical and
economic indicators of farm management practices in Strymonas basin. The derived
indicators provide information concerning the yield and the prices of crops, labour
requirements and wages, the costs of hired machinery labour, the costs of seeds and
agrochemicals (fertilisers, herbicides, insecticides, and fungicides), fuel expenses, the
quantity of irrigation water and irrigation costs. Such indicators reflect the prevailing
farming practices for main crops and account for varying farming practices among
irrigation networks.
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These indicators are the basis for the implementation of the multi-objective programming
technique, employed to elaborate alternative management schemes for local agriculture.

The multi-objective programming method is an optimization technique which produces a
set of non inferior optimal solutions that achieve a set of conflicting goals, under a set of
constraints. The application of the technique entails four steps. First, one formulates a set
of optimization problems, one for each of the objectives under examination. Each problem
has uniform constraint matrix and uniform variables. The optimal value of each objective
function as well as the value of other functions under the same optimal solution yield a
square matrix (pay-off matrix), the diagonal of which indicates an optimal but infeasible
solution to the multi-objective problem. Second, following the results of the pay-off matrix,
one calculates the minimum and the maximum value of each function. Third, another set
of optimization problems is formulated, where one of the functions is set as the objective
function, the rest of the functions are added to the constraint matrix, which is held constant,
and each one of them is varied within the limits set by their minimum and maximum values
in the pay-off matrix. This procedure normally yields a large number of optimal non inferior
solutions. The fourth step is to choose among these solutions the ones that vary
substantially of the others, by means of a filtering technique.

The remaining solutions are all optimal, however, in order to define the bounds within
which a solution compromises the conflicting objectives one should produce the solutions
that lie at a minimum distance from the optimal infeasible solution. These bounds are
defined by solutions L-1 and L-infinity, where '1' and 'infinity' refer to the dimensions of the
coordinates.

Each one of the solutions to the multi-objective problem is an alternative management
scheme that achieves the conflicting policy goals linked to agricultural activity at various
degrees. The basic model for the multi objective analysis is analytically constructed over
twelve blocks of variables and constraints, one for each of twelve irrigation networks in the
region, in order to simulate farming conditions in the area and to capture site-specific
characteristics. This specification allows predictions about the effects of alternative
management techniques over the whole area as well as on each irrigation network.

The pay - off matrix was computed. In this matrix, the columns represent the values of the
objectives and the rows stand for the four optimal solutions estimated in the first step of
the analysis. According to the pay-off matrix, a reduction of 68.9 %can be achieved in the
use of nitrogen, of 59.3 %in the value of pesticides and of 16.4 %in the use of irrigation
water, while gross margin varies from 33.77 mil.€ to 67.58 mil.€.

The implementation of the multi objective programming technique yielded 144 non-inferior
solutions, which were reduced to 25 with the employment of the filtering technique. This
filtering encompasses the Ilimits in which the conflicting objective functions are
compromised. These limits are 39.97 mil.€ - 56.72 mil.€ (697.7 €/ha - 990.0 €/ha) for gross
margin, 422.5 mil.m3 - 434.4 mil.m3 (7,376.0 m3ha - 7,584.0 m3ha) for the quantity of
irrigation water, 5.29 mil. kg.N - 5.76 mil. kg.N (92.4 kg N/ha - 100.6 kg N/ha) for the quantity
of nitrogen used in fertilisers and 9.35 mil.€ - 11.33 mil.€ (163.2 €/ha - 197.8 €/ha) for the
value of pesticides.



All the computed solutions are optimal, i.e. the use of the available resources in each case
(nitrogen, pesticides, water) yields the maximum income in terms of gross margin. The
rest of the objectives were met at different levels. The choice of the best solution lies upon
the acceptance of local farmers, who are the key stakeholders. Discussions with
stakeholders should yield important policy suggestions to be considered in the ultimate
choice of the best management option. Such an option would guarantee a profitable
farming pattern with minimum adverse effects on local resources and the environment.

>
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Strymonas basin integrated surface water and
groundwater model

Hydrological processes governing the Strymonas river basin

Strymonas river and lake Kerkini (an artificial lake fed by Strymonas) are the main surface
water bodies in the basin which in turn support the natural enrichment of the basin with
groundwater Lake Kerkini was constructed during 1933 - 36 mainly for protection against
floods caused by Strymonas river. Soon afterwards, it was used as a reservoir for irrigation
water. During recent decades a unique wetland ecosystem has been developed in its
shores, which is protected by the Ramsar Convention and EU legislation.

Strymonas river outflows to Strymonikos gulf whose coastal ecosystems are very
important for fisheries, biodiversity and tourism. Agricultural activities, which constitute the
main threat to surface waters and groundwater in the basin, take place in its lower part
(elevation less than +100 m), which covers an area of 100.000 ha. The irrigation and
drainage of this area has been elaborated through a dense network of irrigation canals and
drainage ditches. The Land Reclamation Service of Serres - Greece is responsible for the
water resources management in the agricultural area through its administrative and
technical supervision of the General Land Reclamation Agency and of the 10 Local Land
Reclamation Agencies. These agencies are organizations of an agro cooperative nature
aiming at the management of land reclamation works and the distribution of irrigation
water.

During the period between autumn and spring the whole amount of Strymonas discharge
just after it crosses the Greece - Bulgarian border flows into lake Kerkini. The water level
in the lake is controlled by four gates that also control the downstream discharge to avoid
floods at the lowest area of the basin (Ahinos area) since the maximum conveyance of the
river nowadays has been reduced to 200 m3s. This has as a result the gradual increase of
the water level in the lake which causes undesirable alterations to the hydroperiod of its
ecosystem. Sedimentation is also another factor that causes a gradual increase of the
water level of the lake by reducing its volume capacity.

Downstream the lake, Strymonas river crosses the plain for 77 km and outflows into
Strimonikos gulf. The gulf is also the final receiver of all the surface runoff of the basin. The
surrounding mountainous area of the plain (areas with elevation higher than +100 m) drain
through a number of torrents, either in lake Kerkini or in Strymonas river. The western part
of the mountainous area downstream of lake Kerkini drains through a number of torrents
that outflow directly into Strymonas river. At the east, the main drainage canal Belitsa
receives almost all surface runoff from both the plain and mountainous areas and finally
outflows into Strymonas river. The rest of the east mountainous area drains through the
torrent Ag. loannis and small drainage ditches directly to Strymonas river. The north and
west mountainous area drains through a number of torrents direct either to Strymonas
river or lake Kerkini..

During the summer, at a distance of 11 km after Strymonas crosses the Greek - Bulgarian
borders, part of its discharge diverts through the 'Ypsilon 1 (Y1)' flow control structure into



lake Kerkini. Three more irrigation networks receive water directly from the lake through
the 'Ypsilon 2 (Y2)' and 'Ypsilon 3 (Y3)' flow control structures. Downstream the lake there
is no water flowing in Strymonas river up to its joint with Belitsa drainage ditch. Meanwhile,
the latter receives the drainage water from all the above irrigation networks (almost all the
networks located at the east of Strymonas river) and supplies with water three more
irrigation networks. The excess water of Belitsa outflows again into Strymonas river which
in turn is used from the remaining irrigation networks downstream lake Kerkini.

The plain of Serres is probably one of the richest ones in Greece in terms of surface water
availability. In many cases soil studies in the plain have shown that the crops could meet
their irrigation needs directly from the capillary zone. Due to the above together with the
early constructions of the lake Kerkini and the accompanied land reclamation works the
use of ground water constitutes only a small percentage compared to surface water use
in Strymonas basin. For the same reason, data related to the ground water are very limited.
Presently the agricultural area that meets its irrigation needs using ground water is located
in places where surface water irrigation schemes have not yet been constructed.

Modelling approach

Due to the interaction between surface water bodies, the underlying saturated zone and the
aquifers as well as the conjunctive use of surface water and groundwater in Strymonas
basin, an integrated hydrological modeling system MIKE SHE/MIKE 11 has been chosen for
the simulation of the hydrological functioning of the basin.

MIKE SHE is a fully distributed, physics-based, finite difference hydrological modelling
system coupled dynamically with MIKE 11 that contains an implicit, finite difference
computation of unsteady flows in rivers and estuaries. Using the modelling system the
following major water flow processes were simulated simultaneously in the basin
(catchment): runoff from the surrounding subcatchments, overland sheet flow and
depression storage, infiltration and storage in the unsaturated zone, dynamic exchange
between unsaturated zone-groundwater (recharge), dynamic exchange between aquifers
- rivers (seepage), groundwater flow, storage and potential heads, river/canal flow and
water levels, evapotranspiration losses, drainage effects, and effects from the allocation of
irrigation water. MIKE SHE/MIKE 11 consists of several components (modules) that
simulate all the above processes.

In the mountainous areas of the basin where human activities are very limited, a lumped
hydrological model is used. More specifically, the NAM model, which constitutes a module
of MIKE 11 was applied for the estimation of the surface runoff, as well as the ground water
recharge. All the surrounding subcatchments were delineated using GIS in order NAM to
be applied individually to each one of them. In the plain (elevation less than +100 m) of
Strymonas basin the full MIKE SHE/MIKE 11 was applied. Hence, the model area has been
discretized into a number of computational cells for the numerical solution of the governing
equations. The spatial scale of MIKE SHE (grid size) was chosen either to address regional
basin issues or to do local detailed studies focusing on certain areas.

>
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Elcaywyn

To eAANVIKO TPAPA TNG AeKAVNG TOU ZTPUHUOVA KOAUTITEL éKTOON 6.400 km2Kal uTtdyetal d1ol-
KNTiké otnv MNeplpépela Kevipikig Makedoviag. Ta KOpla emi@aveiokd udativa cuoTtidata,
oT0 TPAMA oautd, €ival 0 TTOTOPOC TTPUPOVAC Kal N tTexvnth Aipvn Kepkivn (n omoia tpo@odo-
Teital amod Tov ITpupdva), TIOU PE TN CEIPA TOUG GUUBAAAOUV OTOV QUOIKO EUTIAOUTIONO TwWV
UTIOYEIWVY LOGTWV. Katdvin Tng Kepkivng, o ZTpupovag diaoXilel TNV TedIdda TwV ZEPPWV Kal
EKBAAANEL OTOV ZTPUHOVIKO KOATTO.

Ol YEWPYIKEG dPOOTNPIOTNTEG AAUBAVOUV XWPO OTa XOUNASTEPA TUAMOTA TNG (TIEPIOXEG ME
vYopeTpo KATW amd 100 y), ta omoia KatalapPBdvouv éktaon Tepimou 1.000.000 oTpéppata.
H apdeuon kal n otpdyylon tng €KTOONG aUTAC €TTITEAOVVTAl HECW €VOC TIUKVOD SIKTOOL dlw-
pOywv, ev® n Slaxeiplon Twv OpPSEVTIKOV KOl OTPAYYICTIKOV JIKTOWV aoKeital omod 1n
AlebBuvon Eyyeiwv BeATIOOEwWV Zeppwdv, GUVETIIKOUPOUUEVN QMo Tov [evikd Opyaviopo
Eyyeiwv BeAtiwoewyv (TOEB) kal Ti¢ 12 Tomikég Opyavwoelg Eyyeiwv BeAtiwoewv (TOEB).

Ta KupldTEPA TIPORBAAHOTA TIOL €XOUV TIPOKUWEL GTNV TIEPIOXN OXETI(OVTAL PE TNV VQICTAUEVN

dlaxeiplon Tou apdevTIKOU VEPOU KOl TWV AyPOOIKOCUCTNHATWY Kal gival Ta akolouba:

o) Ol JeyAAEeQ aTtWAEIEG vEPOD KATA TN METAQOPA Kal S1avOour TOUL OTIO TA NHUITEAR 1) QVETIAPKWG
auvtnpnpéva, A0yw tou vPnAol KOOTOUG, diKTLa Apdevong.

B) H apdeuon Twv KATAVTN YEWPYIKWV £€3AQWV PE VEPO, TIPOEPXOHUEVO ATIO TIC OTPAYYIOTIKEG
TAQPOUC, YEYOVOC TIOU EYKUHPOVED TOV KivOUVO OAATWONG TOUG.

y) H ouvexng umofdbuion Tou 0IKOOUOTAMOTOC NG Kepkivng, Adyw tng HETABOAAG NG
VOPOTIEPIOBOL TNG, OTIO TNV CUVEXWG AUENVOUEVN aVAyKn yid amoBnkeuvon PeyaAlTEPWV
TIOOOTATWV VEPOU yia Apdeuon.

0) H peydAn TEPIEKTIKOTNTO TWV ETIQAVEIOK®WVY LOATWY 0€ BPeMTKA AAata, Kupiwg NO3-N
Kal PO4-P mpoepxOpeEVa aTIO TIC OTIOPPOEG YEWPYIKWV €£50QWY, TO OTIOI0 KATAARYOUV

OTOV ZTPUHOVIKO KOATIO, 08NYWVTOG TOV OTOV EVTPOPIOHO.
€) H eicodog, apketd avavin otov Z1pupdva, Baiaccoivol vepol, AOyw TN HElwPEVNG BepIvig
TOU TIOPOXNG, £&aITiog TwV apdeVTEWV.

AOon ota mapamave TPoBARpaTa Ba PTtopoloe va eTTEABEL povo péoa atd T ouvduvaopévn
dlaxeipion, og emMimedo AeKAVNC ATIOPPONG, TWV LAATIKAOV TIOPWV KOl TWV aYPOOIKOGUGTNHA-
Twv. O1 d108€01UeC TTOOOTNTEG VEPOU OTN AEKAVN KOI Ol OVAYKEG TWV OIKOCUOTNHATWY, N LEI-
otapevn dlaxeipion Tou apdeVTIKOL vePOU Kol 0 BaBuOC atodoTIKOTNTAC TNG, N olVBean TwWVv
KOAAIEPYEIWDV, Ol YEWPYIKEG TIPAKTIKEG TIOU €QAPUOOVTAL KAl Ol TIIECEIG TIOU 0oKOUVTal ATt
QUTEC OTOUC LOATIVOUG TIOPOULE KOl TO OIKOCLCTAUOTA, N OTACN KOl Ol TIPOCTOOKIEC TNG TOTIIKAC
Kolwviog, ormoteAolv BaoIkEG TIOPOAUETPOUC, Ol oTtoieg Ba Tpémel va digpeuvnBolv Kal va
TT00O0TIKOTIOINBO00V, OTO TIAQICIO TNG OAOKANPWHEVNG OVTIHETWTIIONG TWVY CUYKEKPIPHEVWV TIPO-
BANUATWY.

Mpog tTnv katevBuvon autr, 10 EAANVIKO Kévipo BIoTOTIWV - Yypotomwv, HE €TAipoug Tn
AlgvBuvon Eyyeiwv BeAtiwoewv tng NopapXlakng Autodloiknong Zeppwv, tnv Avamtulakn
Etaipia Zeppwv kal Tov Z0vdsapo Mpoataaciag & Avadeigng Meploxng Aipvng Kepkivng, uvAo-
TI0iNCE, OTO €AANVIKO TUAMA TNG AEKAVNG TOU ZTPLPOVA, TO €py0, SIAPKEIAG TECCAPWY ETWV
(ZemtépBprog 2003 - AlyouaTtog 2007), PE TITAO: «Alaxeiplon TV LAATIKWV TIOPWV OTN AEKAEVN
TOUL ZTPUMPOVA VIO TN PEIWON TWV ETUTITWOEWY ATIO TN YEWPYia PE TN Xprion oLyXpovwy PeBOdwv».



E131kdTEPOI OKOTIOI TOL €pyoU €ival va avadeifel TOV PONO VEWV TEXVOAOYIWV KAl ETIIGTNHOVIKGOV
HEBBOWV OTn PEAETN Kal ETHIALON TWV TIPOBANUAETWY TIOL TIpoavaPEPONKav, péoa aro:

> 1 Xpon c0yXpovwyv cUCTNPATWY LOPOAOYIKAG TTPOCOUOIWAONG YIO TNV TIOCOTIKH KOl TIOl0-
TIKA EKTIMNON TWV ETUTITWOEWY OTIO TNV ACKNGON TNE YEWPYIOG OTA ETIPAVEIOKE KOl LTIOYEIN
0data TNG AEKAVNG TOL ZTPLUOVA,

> NV avamntugén kol xprnon calyxpovwv epYOAEiwv TOpakoAolONGNC TWV TIOIOTIKWV Kal
TIOOOTIKQWV TIOPAPETPWY TWV USATWVY OTN AEKAVN TOU ZTPUPOVA KOl

> 1 xpron peBddwv BeAtioTomoinong yla TNy €€e0pean EVAAAOKTIK®OV TIPOTACEWVY YId TNV
QEIPOPIKN dlaXEIpIoN TWV LIATIKWOV TIOPWV KAl TWV AYPOOIKOGUOTNUATWV.

H vAotoinon tou épyoll a@opoloe éva aOVOAO SPACEWY, Ol OTIOIEC OTIOOKOTIOVaAV:

0) OTNV TTOCOTIKOTIOINGN TNEG OAANAETIIdPOONG HETALD TWV UBATIKAOV TIOPWY, TWV QUCIKOV
0IKOOUGTNUATWY KAl TWV 0YPOOIKOGUOTNHATWY TNG AeKAVNG TOU ZTpupdva,

B) ot emegepyacia Kol oTOV OXESINTUO SIOXEIPICTIKAOV TIPOTACEWV YIa TN PEiwaTN TV ETI-
TITWOEWV 0TOUG LOATIKOUG TIOPOUE KA TA OIKOGUOTAPATA OaTtd TNV LEICTAPEVN dlaxeipion
TWV AypPOOIKOCUGTNUATWY,

y) 0T d1dd00N TWV ATIOTEAECHUATWY TOU €PYOU O€ TOTIIKO, €0VIKO Kal d1eBvEég eTimedo.

YAoTtoiOnkav dpAcelg, ol 0Ttoieq €0ETAV WG OKOTIO TNV TIOCOTIKI ATIOTOTIWON TNG VQPIOTAUEVNC
KOTAOTOONG, OO0V APOPA OTO QUOIKO KOl YEWPYOOIKOVOUIKG TIEPIBAANOV OTN AEKAVN, KABWC
KOl TV aTIAITHOEWY TWV 0IKOCUOTNHATWY KAl TV TIPOGSOKINV TWV EUTIAEKOUEVWV KOIVWVIKWV
opadwv. o Tov oKoTO autd, XPNOIPOTIOINONKAY GUYXPOVO GUOTAUATO LSPOAOYIKNE TIPOCO-
Hoiwong, ouotipata emegepyaaiog Kal avadAuang S0pUQOPIKAOV EIKOVWY, KABWG Kal alyxpova
epyaleio KATOYPAQNC TIOCOTIK@WV Kal TIOIOTIKGOV TIOPOUETPWY TOU LAATIKOU Igoluyiou oTn
AekAvn TOU ZTpuPOVA. MAPAAANAQ, TIPAYHUOATOTIOIONKE OVAALON TWV OVAYKOV TWV EUTIAEKO-
HEVWV KOIVWVIKOV OPAdWY, eV dlevepynBnke, pe Tn HEBOSO TNG AOYIOTIKAG TtapakololBnang,
N TEXVIKN KOl 0IKOVOUIKH OVAAUCN TWV AyPOOIKOCUCTNUATWY OTN AEKAVN.

H digpelivnon Kol 0 oxXedIOOUOG BEATIOTWY SIAXEIPIOTIKWOV TIPOTACEWY YIO TNV OVIIPHETWTIION
TWV TPORANUATWY, £€YyIVE, AOUBAVOVTIOG ULTIOWN Ta OTIOTEAECUOTO TIOU TIPOEKLWAV OTIO TIG
TOPATIAVW dpdoelg. O oxedINoUOG TwV JIOXEIPIOTIKWOV TIPOTACEWY ETIITELXONKE PE HEBODOUG
BeAtiotomoinONG, 08 OCLUVSLACUOG PE TN XPAON TWV CUCTNUATWY USPOAOYIKAG TIPOCOUOIWANG
yla v a&loAdynon 1ng amoTeAECPATIKOTNTAG TOUG, €VW Ol TEAIKEC TIPOTACEI TIPOEKLYAV
Ootepa amod S1ABOVAELON HE TIC EUTIAEKOUEVEG KOIVWVIKEG OMADEG.

S1a Ke@AAalo TIOU aKOAoUBOUV TEplypd@ovTal 0 TPOTIOC LAOTIOINONG, Ta TIPORAAUOTA TIOUL
QVTIMETWTIOTNKAV, KABWE KAl T0 ATIOTEAECUOTA TWV KUPIOTEPWVY dPATEWY TOU €pyou:

> ZxedlooPOC KOl EYKATAOTACN JIKTUOU TtOpaKoA0VONGNC TTOCOTIKWVY KOl TIOIOTIKWV TIapa-
HETPWV TwV LAATWVY OTN AeKAVN TOU ZTPUMOVO.

> AVATITUEN UBPOAOYIKOU OPOIWPATOG TOU ZTPUHUAVA HE TO AOYIOPIKO MIKE SHE/11
AvOALON KOl EPUNVEIN BOPUPOPIKWV EIKOVWY YId TNV avayvaplon tng olvOean Twv KaA-
AEPYEIDV 0TN AeKAVN TOU ZTPLPOVA.

> Algpelivnon TNG dUVATOTNTAC EQAPHUOYNC TNAETIICKOTIIKOV HEBOSWVY HE TN XPON TOL AoyI-
opIKoU SHYLOC yia tnv ekTipnon tng otabung Touv vepou.

> Ixediaon, avamtuén Kol eyKOTAOTOON €VOG KOIVOTOMOU QUTOPATOU GUOTHPOTOC GLVEXOUG
HETPNONG TNG TIAPOXNG TOU TIOTOPOU ZTPUHOVA.

> Ixedlaopog Kal afloAoynon BEATIOTWV OXediwv avadldTagng TwV aypOOIKOGUOTNHATWY
otn AeKA@vn TOU ZTPLPOVA.
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AIKTUO TTapaKOAOUONGONC TTOCOTIKWY KAl TIOIOTIKWV
TIOPAPETPWY TWV LOATWVY TNG LOPOAOYIKNCG AEKAVNC
TOL ZTpupOVA

Elcaywyn

210 TIAQICI0 TNG OULYKEKPIUEVNG dpAong, OXESIAOTNKE KOl £yKATACTAONKE OTn Aekdvn TOL
Stpupdva, SIKTUO TIAPAKOAOVONONG TTOCOTIKWY KOl TIOIOTIKOV TIOPOUETPWY TWV LSATIKWOV TNG
TIOPWV.

ZKOTIOC TOU SIKTUOL ATOV N TIOpaKoAoLONGON: a) TNG LPICTAPEVNG dlaXEIPIoNG TOU APOEVTIKOD
VEPOU OTN AEKAVN, TWV EICEPXOUEVWVY KOl EEEPYXOUEVWVY TIAPOXWV OTA diKTLA, B) TOU E10EPXO-
HEVOL QOPTIOU BPETMTIKWY OAATWY OTIO TN BOuAyapia, y) Twv TIETEWV TIOL 00KOUVTAl OTA ETTI-
QAVEIOKA 0d0Ta TNG AEKAVNG OTIO TIG VQICTAPEVEC YEWPYIKEG TIPAKTIKEG ATIAVONG, KABWE Kal
8) n pvOuIon TOu VLGPOAOYIKOU OHOIVHATOG TNG AEKAVNG.

Katd tnv évapén vAomoinong tou €pyou, Ol TTOPAUETPOI TIOU HETPOUVTAV a@opoloav oTnv
TIOPOXH TOU ZTPUPOVA, OPECWC PETA TNV €i0000 TOU 0TV EANGDA, KOBMC Kal atn dlokvuavan
¢ otddung tng Kepkivng.

To diktuo armotelovvtav amoé 16 onueio ARYNG SElypdATwY veEPOU TIPOC avaiuon avd Toktd
XPOVIKA dlaotiuata, 12 kataypageiq otdbung vepol (otabunypdgol), éva TpdtuTo cLOTNHA
pETPNONG TNG TTOPOXNG, TO OTIoI0 €yKATAOTAONKE oTnNV €060 TOU ZTPUMOVA, KABWCE Kal 28
YEWTPNOEIG TWV OTI0IWV KATAYPAQOTAV N GTa0uUN.

EmumAéov, emIAéXOnkav 11 petewpoAoylkoi oTabpoi, evidg Kal eKTOC NG AeKAvVNG, yia TN ARWN
NUEPNTIWV TIHWV TWV TIOPAKOAOUVBOUHEVWY TIAPAUETPWV.

O oXedl0opPOC TOU SIKTUOL avVOAVETAl JIEE0DIKE OTIC ETTOPEVEG EVOTNTEG.

AikTuo TTapakoAoVONCNC TIOIOTIKWY TIOPAPETPWVY

To JIKTUO TWV TIOIOTIKAOV TIAPAPETPWY (ZXAMa 1.1.), mepdduPBave 16 otaBpol( delypdatoAn-
Wiag, oToug oTtoioug TapakoAouvBolVTaY oI TIHEG 11 TOPAPETPWY, PE CUXVOTNTA HETPHTEWV
K@BOe 10 nuépeg. ATIO TIG TTOPAUETPOUE TIOU TtApaKoAouvBolvTav, n Bepuokpacia (T), T0 pH, T0
d1aAupévo o&uyodvo (DO) Kal N NAEKTPIKN aywylgotnta (ECw) petpolviav eMITOTOU, YE QOPNTH
ouokeun. Tautoxpova, yia tn pétpnon twv NO3, NH4, PO4, Ca, Mg, K, Na, AapBdvovtav deiy-
pata vepol Kol avaAloviav aT1o epyaatrplo. To BOD petpolviav povo g oplopuévoug atabuoug,
HE oLUXVOTNTA HIO @OPA TO HAVO.



IxAUa 1.1. ©foeig TapakoAoUONaONG TIOIOTIKWY TIOPAPETPWY TWV ETTIYAVEINKDVY USATWY 0T AEKAVN
TOU ZTPUMOVO.

H XwpikA Katavopn Twv atafuwv delypatoAnyiog (Ixnpa 1.2.) emIAEXBnke pe Bdon 10 dikTuO
PONC TWV ETIQAVEIAK®V LdATWY, divovtag I18laitepn BoapVTINTA OT0 GOOTNUO JIAVOUNG KOl
OTPAYYIONG TOU VEPOU OTA OPOEUTIKA SiKTLA. ZUYKEKPIPEVA, EAEYXOTAV N TIOIOTNTO TOU VEPOU
oe onueio Tou TOTOPOU ZTPuLHGVA, TOU ToTaPol Ayyitn Kal TNG Aipvng Kepkivng, ota onueia
VOp0dATNONG TOU JIKTOOU SIOVOUNE TOL VEPOU APdELONG, KOBWG KAl 0TI KOPIEG OTPAYYIOTIKOUG
tdepou¢. Emiong, yia tnv emiAoyn tng 0€0n¢ 1wV oTaBuwy delypatoAnyiog oto dikTuo Topa-
KOAOUONGONC TWV TIOIOTIKAV TIAPAUETPWY, ARQONKE LTIOYN Kal N B€on Twv GTABUNYPAPWY TOU
GUOTAMOTOG TTAPOKOAOVONONG TWV TIOCOTIKWY TIOPAMETPWV.

H 6éon 1 Bpioketal otov ToTANd ZTPLUPOVA avavtn omd v LdpoAnYia Y1 Kal o€ amoécToon
mepimov 10 A amod 1a EAANvo - BouAyapikd clOvopa, OTE va TtapakoAouBeital n moidtnta
TOL VEPOU TIOU €ICEPXETAI OTO €AANVIKO TUAMO TNG LUSPOAOYIKAG AEKAVNCG TOU ZTPUMOVA.
Emiong, 6edopévou OTI n B€on autr €ival TTOAD kKovtd (Alydtepo amo 500 n) otv vdpoAnyia
Y1, divetal n duvatoTNTa EAEYXOU TNG TTOIOTNTOG TOU VEPOU, ME TO OTIoio apdevovTal Ta dikTua
Twv TOEB tn¢ HpdkAelog, TG AVTIKAG AlPLYACG KAl TOU ZIdNPOKACTPoU. O aTt0dEKTNG TWV
OTPAYYIOTIK®WV LAATWY TwV APdEVTIKOV JIKTOWV HPAKAEIOG Kol AUTIKAG Alwpuyag gival n
Td@pPOg avaysvnoewe, oty €£0d0 tn¢ ormoiag Bpioketal n 6éon 9.
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Eicodo¢ Ztpupova otnv EAAGSa

Ixnua 1.2.  Meploxég Sikaiodooiag Tou Mevikol Kal Twv TOTIKWV Opyaviopmv Eyyeinv BEATIOoEwWY,
FOEB ka1 TOEB avtigToixa, Tou Nopol Zeppav.

To €TTOHUEVO GNUEI0 EAEYXOUL TNC TTOIOTNTAC TOL VEPOU, TO OTI0I0 SeV ETINPEALETAI OTIO EVTOVES
YEWPYIKEG dPACTNPIOTNTEC TNC TIEDIADAC TWV ZEPPWV, €ival n BE€an 9, Ye TNV oTtoia eAEyXETAL
n movINTa TV LAATWY TWV TINYWV ToLu Ayiou lwdvvn. Me T 0éon 11 eAéyXeTal N TOIOTNTA
TOoUC Aiyo TIpIV TNV €£000 TOUC OTNV MTIEAITOO.

>t Béan 13, eAéyxeTal n moldTNTA Twv LOATWVY TOL Ayyitn, PE Ta oToia apdeleTal éva peydAo
TUHAMO TOu 50U apdeuTikol SIKTOOU Tou TOEB Anuntpac. Téooepa amd ta onueio delypoto-
Anuiag (Béoeig 2 - 5) Bpiokovtal ot Aipvn Kepkivn, Adyw ¢ €€QIPETIKNAG TNG oNUOCING WG
QUOIKO 0IKOOUOTNMO, OAG KOl NG OUPPBOAAE TNG OtV Tapoxy opdeuTikol vepPOL.
SUYKEKPIPEVA, N Aihvn atmtotelei TNV KOpla TNy VdPOJOTNONG TWV APSEVTIKAV SIKTVWV TIOU
Bpiokovtal ota Katavin NG Amd ta onueia autd, n 0éon 2 PBpioketal otnv €i00d0 TOU
STPUPOVA OTN Aidvn, M€ OKOTIO TOV €AEYXO TNG TIOIOTNTAC TOU VEPOU TIOL €I0PEEl OTN Aluvn,
EV®, TIAPOAANAQ, EAEYXETAL Kal N dla@OPOTIOiNGN TNE TOIOTNTAG TWV LAATWY TOU aTIo TN Béan 1
To eméuevo onueio eival n 6éon 3, 010 PEGO NG Aipvng. E&aitiag tng onuavItikOTNTA NG
0éon¢ autiAg, 600V a@opd OTo OIKooLOTNUA TNG Aipvng Kepkivng, e&etadetal kal 1o BOD5. H
0éon 4 Bpioketal eVTOC TN Aidvng, KoOvtd atnv udpoAnyia Y2, amd tnv omoia apdebovrtal Ta
miepimouv 141.000 otpéppata tov apdeuTikol dikTuou Tou TOEB Mpofatd. Avtiotoixa, n 6éon
5 Bpioketal kovid otnv udpoAnyia Y3, amd tnv omoia apdedovial 1o diktua twv TOEB
Anuntpitaiov, TOEB Niypitag, KaBwg kal 1o pIKpoteEpa apdeuTikd Siktua tou FOEB Zeppwv
otnv Teploxn TNG MavpoBaracaoag.



Emtiong onuavtiko TIQAVEIAKO LSATIVO cUOTNUA, OTO OTIOI0 £X0UV eyKOTOOTOOEI BETEIC EAEY-
XOU NG ToIOTNTAC TV LAATWY, €ival N oTPAyYYIoTIKA Td@pog MTéNToa (ZxApata 1.1, kal 1.2.).
H MTéhitoa €ival o ammod£KTNG Twv VOATWY OTPAYYIoNG OXEOOV OAGKANPNG TNG £KTAONE TIOU
KAaAAIEPYEITAL OVATOAIKA TNG KOI{TNG TOU TIOTAPOU ZTpupova (ZxApa 1.3.). MapdAAnAa, omoteAei
Kal TNy udpodoTNONG OPITHEVWY HIKPWY OPSEVTIKOV dIKTOwV Tou MOEB, KaBw¢ Kal Tou
SIktbou tou TOEB Néou ZkomoU (ZxAua 1.2). Ta onueia deiypatoAnyiag otnv tdepo
Mméitoa eival o1 B€oelg 6, 8 kat 10.

H 6éon 6 kabopiotnke, PE OKOTIO va TtapaKoAouBeital n moldtnTa Twv LAATWY TNG TAPPOU
MméNToag, T oroia emiBaplvovial omd éva peydAo TUAUA TOu apdeLTIKOL dIKTOOU
Z13NPOKACTPOL KOl EVOC MIKPOU TUAMATOC ottd 10 SiKTuo tn¢ HpdkAelag (ExAua 1.3.).

H 6éon 8 Bpioketal apéowE KOTAVTN Ao T CUUBOAN TNG TA@PoL MTEANITOAG PE TN OTPAYYI-
OTIKN TAQPO TUAPOTOC TOL apdeuTikoL SIKTOOU Tou TOEB Mpofatd. Agilel va onpelwBei oTl
e TN OTPAYYION TOU CULYKEKPIPMEVOU TuRPatog Tou TOEB TMpofBatd, oto omoio Tapatnpeital
EKTETAPEVN KOAAEPYElD pullol, kobBopiletal oe peydho BabBud n mapoxn tng tdepou
MTméNToagc.

H 6éon 10 Bpioketal otnv €€080 NG TA@POL MTIEAITOOC, Alyo TIpIV atd TN GUPBOAR TNG ME TIC
Tnyég tov Ayiou lwdvvn.

IxNUa 1.3.  Tepiox€g oTpayylong avd TEAIKO aTtodEKTN Ot AeKAVN TOU STPUHOVA.
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H 6éon 12 BpiokeTal 0TOV TIOTOMO ZTPUPOVA, TIPIV OTIO TN CUMPPBOAR TNG TA@PoL MTENITOOC,
£T01 WOTE VO ATIOPOVWOOULVY oI eTIdpAoEI( oTa UAOTE TOL ATIO TNV OTPAYYIoH TwV JIKTOWV ToU
TOEB Anuntpitgiou, Tou Bopelov TprApatog tov TOEB Niypitag kal Tou vOTIou TPHAPOTOG TOU
TOEB Mpofatd (ZxAuata 1.2. kar 1.3).

Katavtn tng 6éong 12 otov motapd ITpupova, kKabopiotnke n 6éon 15, otnv oroia €lopéouv
puTtavtikd @optia amd 1o VOTIo TUAPA Tou dIkTVoUL NG Niypitag, amd 10 dUTIKG TUAMPA TOL
apdeuTikol dIKTOoU ToLu TOEB Anuntpag kat amod ta diktua tou FOEB, mou Bpiokovtal eka-
TépwBev TNG 6XONG TOU ZTPUMOVO.

H 6éon 14 Bpioketal emi Tou Ayyitn Tpiv amtd T CUPBOAR TOU HE TOV ZTPLUOVA, ConpEio OTO
omoio TEPIAAPPBAVETAL TO PUTIOVTIKO @OPTIO Ao TN OTPAyylon Tou apdevTikol dIkTOOU, OTO
OVATOAIKO TURHa Tou TOEB AARuNTpOC.

Téhog, n Béon 16, Bpioketal atov TTpuPova, TEPITTou 2 km avdvin 10U ZTPUPOVIKOU KOATIOU,
0 OTtO{0¢ ATTOTEAEL TOV TEAIKO ATIOGEKTN OAWV TWV PUTTAVTIKWV QOPTIWV TIOU HETAPEPOVTAL OTN
AEKAVN TOU ZTpupOVA.

Aiktuo TTapakoAoVBNONC TTOCOTIKWV TIOPAUETPWV

1.2.1. AiKTUO TTOPaKOAOUONGCNC CTABUNG ETTIPAVEIOKWV LSATWV

To b&ikTuo TapaKkoAoVONONG NG OTABUNG TWV ETIPAVEIOKWOV ULOATWVY TN¢ AeKAvng Tou
Ztpupdva amoTeAEital amd 12 auTdpaToug Kataypa@eiq otabung (otabunypd@ol), ol BEaeIg
Twv oToiwv divovtal oto ZXnua 1.4.

ETunpooBeta, yia kdBe B€on 0NV oTtoi EyKATAOTABNKE ATABUNYPAQOC, TIpayUaTOTIOINBNKAV
UETPACEI TIAPOXNAC YIO dla@OPETIKA BABN pong kal mapdxbnkav ol KAPTOAEG oTABUNG -
TIAPOXNAG VIO TIG €V AOYyw B€oelg. Katd Tov TPOTIO aUTO, OTIO TIC KOTAYEYPOAUHPEVEC XPOVOOEIPES
oTadduNng, LTTOAOYIOTNKAV XPOVOCEIPEC TIAPOXWV VIO TIC OCUYKEKPIUEVEC BETEIG.

O1 xpovoaoelpég dedopévwy Xpnalgormolindnkav yia tm puouian Tou udPOAOYIKOU OHOIWHPOTOG
NG AekAvng ToU ZTPUPOVA, TO OTtoio avaTtuxOnke pe 10 abotnua MIKE SHE/MIKE 11.

O1 oT10Bunypda@ol pubpiocTnkav €101, WOTE VO KATAYPA@OULV TN OTAOPN TwWV LVOOTOPELPATWVY
ota omoia eixav eykatactabei k&GO TéEVTE AeTTTd.

O TPWTOC OTABUNYPAPOG EYKOTOOTABNKE OTN YEQUPO TNG Bupwvelag Tipiv amd Tnv €ic0d0 ToU
Ztpupova otn Aigvn Kepkivn kat katdvin tg vdpoAnyiog Y1 (Exiua 1.4.). O1 otabunypd@ol
2, 3, 4 ka1 5 gykatootaONKav, avTioTolXd, OTNV KEQOAR TwWV OPSEVTIKWV dIWwPLYwV, AUTIKA,
Kevtpikr, AvatoAlkn kal 2K, ol oTtoie¢ vdpodotolvral amd TNV vdpoAnyia Y1. Mg Tn oUyKeE-
KpIpévn d1dtaén twv otabunypd@wv, utoAoyilovial ol TIOpoxEéG vepol TIOU €10PEOUV OTN
Apvn Kol ol TTapoxEG Twv aPSEVTIKWV JIKTOWV TIOU €EUTINPETOVVTAI ATIO TIC OCUYKEKPIUEVEQ
dlwpuyeg. Ao Tn AuTikA Siwpuya apdevovtal Tiepimouv 40.000 otpéppata, amo TNV Kevipikn
Kal AvatoAikn mepimouv 60.000 atpéppata Kal arnod tnv 2K mepimov 70.000 otpéppaTta.

O 60¢ otaBunypd@og eykataoTdONKE KATAVTIN TNG LApOoANWYiag Y2, amd omou dloxeTevETAl
vePO OTO 20 OPOEVTIKO JIKTLO Zeppwv, €KTaong 141.000 otpeppdtwy, T0 oToio dlaxelpiletal
0 TOEB Mpofatd. 10 GUYKEKPIPEVO JIKTUO KOAAlEpyoLvTal Tiepimouv 35.000 otpéppata puliol,
pe 1iaitepa av&nuéveg avaykeg o€ vepo.



IxNUa 1.4. ©foelg eykoTdotaong oTobunypa@wv otn Aekdvn Tou ZTpupdva.

O 70¢ otaBpunypa@o¢ eykataotdOnke ot diwpuya 5K, n omoia tpo@odoTEei pe vepoO Ta apdEL-
TIK& diktua Tou TOEB Anpntpitagiov, Niypitag Kol OPIOCPEVWY HIKPWV APSEVTIKWOV JIKTUWVY TOU
FOEB. OI kaAAlgpyoUpeveg ekTAOEIG TIOU apdedovTal amo tn dlwpuya 5K avépxovtal Tepimou
oe 112.000 otpéppata.

O1 gtaBunypdagol 8, 9 kal 10 éxouv eykataotabei katd PARKOC TNG TA@pou MTEMTONG (ZXAMA
1.4). O 80¢ OTOBUNYPAPOG EYKATONOTAONKE QVAVIN TNG OUMBOANG TNG ME TNV TAPPO
AVOYEVNAOEWC, TIPOKEIUEVOUL VO KATOYPAWEL TIG apXIKEG EI0P0EC TNG MTéEMToag. O 90¢ oTa6-
UNYypPAa@OC eyKATaoTAONKE OTN YEQUPO HETAED TwV OIKIOPH®WY Avw Kal Kdtw Mntpolol, woTte
va KOTaypo@oUlv ol l0p0€G oTpdyylong amo 10 BOpelo TPAMA Tou dIKTUoU Mpofatd, OTO OTIoI0
KAaAAIEpyOUVTal, KUPIWG, PUJI KOl KAAOUTIOKI, VA OTO TPITO onueio eAEyxou NG TAPOXNG TNG
MTéNToag, otn yéQupa ZKOUTAPEWC EyKATaoTABNKE 0 100G OTABUNYPAPOG.

Mo Tov €AeyX0 TWV TIOPOXWV OTOV TOTOUO Ayyitn, o 1lo¢ otaBunypd@og eykatootadnke
KOVT& 010 013NpodpPouIKO oTtabud tng Ayyiotac.

TéNoC, 0 120G OTABUNYPAPOC EYKATONOTABNKE KOVTA OTIC EKBOAEG TOU TTOTOHOU ZTPUPOVA GTOV
ZTPUHOVIKO KOATIO, 0Tn B€0n OTIOU, OTN CUVEXEIN, EYKATOOTAONKE O TIPOTUTIOC OTABUOC PETPNONG
™N¢ Tapoxng, o omoiog avamtixlnke oto TAdiclo Tou €épyou LIFE STRYMON. Mg tovV OUYKE-
KpIHéVo otaBunypd@o, uTtoAoyioTnKav Ol TTAPOXEC €E0O0U TOU ZTPUMOVA, €W TNV XPOVIKA
TIEPi0d0 €yKATAOTAONG TOL TIPOTUTIOU CTAOUOU Kal, OTn CLVEXEIN, XPNOIMOTIOINONKAV KATA TN
SOKIPOaOTIKN Agitoupyia tou (Zxnua 1.4.).



1.2.2. AiKTUO TIOPAKOAOVUONGCNG OTABUNG TWV LTIOYEIWVY LOATWY

Mo Vv mapakoAo0BNon g dlakOPOvVong TNE OTABUNG TwV UTIOYEIWY LSATWVY OTNV LOPOAO
YIKA AgKdvn TOoL ZTpuPOVA, TIPOCIOPICTNKE EVA JIKTUO LPICTAPEVWY YEWTPATEWY, ATIOTEAOD
MEVO amo 28 YEWTPAOEIC, KATAVEUNUEVWY KATE TO dUVOTO OPOIOMOP@A GE OAOKANPN TNV
€kTaon g Aekdvng (ExAHa 1.5.). H cuxvétnta ARWng Twv PETIPAOEWY Ntav KaBe 15 nuépec,
ylo dldoTnUa dU0 ETQV.

Ei0050¢ ZTpupova mnv EANGSQ

IxAua 1.5,  AIKTUO YEWTPAOEWV yia TNV TtapakoAolBnaon g uTtdyelag oTtdOung otn Aekdvn Tou ZTpupdva.

1.2.3. AiKTUO TIOPOKOAOVUONCNG HETEWPOAOYIKWY TIOPAPETPLV

To dIKTUO TTAPOKOAOVONGNG PUETEWPOAOYIKWV TIOPAPETPWY TIEPIEAGUBAVE 10 BPOXOMETPIKOUG
Kal éVOov PETEWPOAOYIKO OTABUO, KOTAVEUNUEVWY €VTOG KOl EKTOC TNG AeKAvng (Zxnua 1.6.).
Ta dedopéva ta oroia AauBdvoviav agopoloav NUEPNOIEC TIMEG BPOXNE amd OAOUC TOUC
otafpoug, KOBW(G Kol NUEPNOIEG TIHEC Beppokpaaiag, tax0LINTAC avEPOUL, NAIOQAVEING Kal
OXETIKAC LYPACING, ATIO TOV PHETEWPOAOYIKO OTABUO TNG TIOANG TWV ZEPPWV.
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Mivakag 1.1.

AlA
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MEeTEWPOAOYIKOG KOl BPOXOUETPIKOI aTaBOi TNG LOPOAOYIKNG AEKAVNG

ToU XZTpUpdVa.

0éon

ZEppeg

Kdatw Opewvn
Avw Bpovtou
Néa Zixvn
ANioTpaTn
Andovoxwpl
Niypita
A1BOTOTIOC
Avw Mopdia
Z1dNpoKaCTPO
AxAadoxwpl

Fewypa@Iko

TIAATOC

41° 05'
41° 12"
41° 18’
41°02'
41° 04"
40° 50'
40° 55'
41°08'
41° 18’
41° 14
41°20°

Fewypa@Iko

Hkog

23°32'

23°36"

23°41"
23°50'
23° 58’
23°44'
23°30'
23° 13"
23°02'
23° 24"
23°33'

Yyopetpo

34
745
1.040
280
300
212
11
50
395
78
500

>

LIFE Strymon
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AvAaAlucon Kal epunveia d0pLPOPIKWVY EIKOVWV
ylo TNV avoyvwpion Twv KAAAIEPYEIOV OTn AEKAVN
TOL ZTpupOVA

Elcaywyn

O OKOTIOC TN XPHONG TNG TNAETIIGKOTINGNG OTO £€pYy0 A@OPOVUCE aTNV avAAucon Kol Epunveia
d0PUPOPIKWV EIKAVWV YIo TNV avayvaplon NG ocVVBeong TwV KOANEPYEIOV OTN AEKAVN TOL
Stpupdva.

H onuacia tng mAnpo@opiag autng ival 1d1aitepa peydAn, ato TAAiolo TnG opBoAoyIKN ¢ dla-
XEIPIONC TV LBATIKOV TIOPWVY CE HIat AEKAVN ATIOPPONG, dedoPEVOU OTI KaBOopPIlel TIC apdev-
TIKEG AVAYKEG O€ VEPO, TIG ATIOAAWIPEG TTOOOTNTEG OTIO TO LAATIVO CUCTAMATA YId TNV KAALWA
TOUG KOl, KOT' ETIEKTACH, TIC TIIECEIC TIOU OOKOUVTAl O€ OUTA KOl OTA OIKOGUOTAUATA TOUG.

EKTOC armo 1a mopandvw, 131aitepng onuaciog pmopei va Bewpndei kal n cUUBOAR TOLg OTNV
TIOCOTIKN) KOl XWPIKN EKTIUNON TWV TIECEWV TIOU A0KOUVTOL ATO TIG AMTIAVOEIG O€ €TTMEDO
AeKAVNG aTTOPPONRG, €QOCOV CUVSVOOTOUY PE TIANPOPOPIEC OXETIKEG PE TIC MTTAVTIKEG TIPAKTI-
KEG TIOU €@apPBAovTal amod Toug yewpyoULg.

SAUEPA, N TNAETIOKOTINGN €ival e B€0n va TIPOCPEPEL YPHYOPES, OIKOVOUIKEG KOl ATTOSO0TI-
KEG pEBOOOUC yia TOV TIPOGJIOPIoUO TNG CUVOEDNC TWV KAANEPYOUUEVWVY EKTATEWY, XPNOlI-
poTIolOVTAg d0PLEOPIKA dedopéva. ZTO TIANICIO TOU TTOPOVTOC £pyou, dlEPELVATAL, APEVOC N
OUYKEKPIUEVN dUVATOTNTO OTN AEKAVN TOU ZTPUHOVA KAl AQETEPOV, TO KATE TIOCO N TIANPOQO-
pio aut prmopei va cupBaAel otnv akpiBéotepn dlaxeiplon Tou apdeuTikol vepol pE
XpHon oLYXPovVwV CLOTNPATWY LEPOAOYIKAG TIPOCOMOIWAONG, OTIWG eival To MIKE SHE.

31 ouvéxela TePlypd@ovTal To SopLEOPIKA dedopéva Kal ol TtNyEG AQWNG TOuG, O TPATIOG £Tte-
Eepyaaiag Toug, KABWG Kal To TIPORAAHATA TIOU TIPOEKLYWAY, OAAG Kal O TPOTIOG OVTIUETWTIICHE TOUG.



ETuAoyn tng 1nyng oToIXEiwV TNAETIIOKOTINONG

2.1.1. KpItpla ETTIIAOYNG KATAAANANG TINYFC OTOIXEIWV TNAETUGKOTINGNG

Ta KOpla KPITAPIX yla TNV €TUIAOYH MIaG KOTAAANANG Tinyng AQWng otoixeiwv RS (Remote

Sensing) €ival 1o ak6iouvba:
H éktaon tng mepPloxng MEAETNG.
H eAdXI0Tn €KTOON AypOTEHUAXiOL TIOU TIPOKEITAL va TIPOCJIOPIOTEL. ZTNV TEPITTTWON TNG
AEKAVNG TOU ZTPUPOVA, OTIOU TA OYPOTEPAXIO, OTNY TIAEIOVOTNTA TOUC, €ivOIl OXETIKA HIKPA
(10 - 20 oTpéppaTa), N AVAAUCN TWV TNAETIICKOTIIKOV 3€S0UEVWY ETUISIOXONKE va gival
mM¢ T1ENG Twv 15 PETPWVY N MIKPOTEPN.

>  To mopoamavw dedopéva TpEmel va gival diabéoipa yio avdAuon oTIG TIPWTEG NUEPEC TOU
louvviouv KGBe €toug.

> H meploxn HEAETNG TIPETIEI va KOALQOED PE TOV PIKPOTEPO SUVATO OPIBUO TNAETIIOKOTIIKWV
€IKOVWV, KePSICovTag, e TOV TPOTIO AUTO, XPOVO TIPOETOIMACING, OAAG KOl OKpiBEla Twv
OTIOTEAECUATWY ATIO TNV TAEIVOUNGCT] TOUG.

> O xpbévog AQWNG METAED TWV OKNVWV KAALYNG TNG TIEPIOXNG MEAETNG (OTNV TepiTTwan
TIOL aUTH Ba KAAU@OED OTIO TIEPIOTOTEPEG TNG MIAC EIKOVEG) TIPETIEL VA Eival O EAGXIOTOC
duvatoc.

> O1 €IKOVeQ TIPETIEl va €ival TIOAUQACHOTIKEG, YIO TIO IKOVOTIOINTIKA OTIOTEAECUOTO OTNV
Taglvounaon.

> Hayopd €IKOVWV va KOAUTITETOL ATIO TOV 3100€CIM0 TIPOUTIOAOYIGHO.

2.1.2. EuAoyn TG KOTAAANANG TINYHC TNAETIGKOTIIKWY dESOUEVWV

210 TAQiCI0 TOL €pyou Kol AapBdvovtag LTIOWN Ta TIAPATIAVW KPITAPIA, ETUIAEXBNKE O dopu-

@6po¢ SPOT-5 w¢ Baolkn TNy TNAETIIOKOTIIKWV ded0UEVWY, 0 0Ttoiog, TapdTl dlaBETEl TO

idla yevika yvwpiopata pe toug ponyolpevoug dopu@opoug SPOT (SPOT 1 éw( 4), apou-

O1a{el OPIOUEVEG ONUOVTIKEG €EENIEEIC KOl LTIEPTEPE] WC TIPOC T aKOAoLOA:

1 KukAKKr TIOAIKA tpoXid alyxpovn pe Tov AAO.

2. Kdahuyn 60 x 60 km.

3. IkavoTnNTa TNG TIAEUPIKAG KOl TIAAylaG KAALWNG (+/- 277 OXETKA MPE TNV KATOKOPULUQO),
TWV QaopaTIK®OV {wvev Bl (mpdowo: 0.50-0.59 um), B2 (kdékkivo: 0.61-0.68 pm),
B3 (eyylg umépubpo: 0.79-0.89 pm), SWIR (1.58 p 1.75 pm) Kol TIOVYXPWHOTIKO
(0.49- 0.69 pm).

4. AvdAiuon 10 m OTO TTOAUQAOCHATIKO, 5 M OTO TTOVYXPWHOTIKG, Kol 2.5 m péow SeElypaTto-
AWiag pe TNV amokaAolpevn dladikacio «Superrnode.

5. Al0BETEl OTEPEOOKOTIIKO OPYyavo LWNANG avAALONG ylod OTEPEOCKOTIIO KOTA MWNKOC TNG
30pUQOPIKAG dladpopng (emitpémel Tn dnpiovpyia BeAtiotomoinuévou Digital Elevation
Model - DEM ).

6. AkpiBela tng 0éong: akpiBéotepn amd 50 m, Xwpig¢ TN XPAON TWv onueiwv emiyeiou
eAéyxou (GCPs).

AuvoTtéTNTa TOPAYWYNG EIKOVWVY TIAATOUG 120 km.
SUVOAIKN pvAun 90 Gbits xwpi¢ poyvnTIKEG Talvieg: Kavotnta dlaxeipiong péxpt 550
OKNVOV avd nuépa.

2.1
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Mpopnbela Kal TIPOETOIHATia dOPLPOPIKWY dESOUEVWV

2.2.1. MpopunBela d0PUPOPIKWVY EIKOVWV

Ol €IKOVEC, Ol 0TToieC ANPONKavV KATd TN dldpKEIN TWV €TV 2004 - 2007, KABWCE KOl T TEXVI-
K& yvwpiopatd toug divovtal atov Mivaka 2.1. TToLU aKOAOUBEI.

Mivokag 2.1.  TeXVIKA XOPAKTNPIOTIKA Twv EMTA {EVYWOV dOPLPOPIKWOV EIKOVWV TN AeKAVNG TOU ZTPUUOVA.

Huepounvia Qpa
Zebyog KNVl  Aopu@opog AVIXVeutr)g  AvaAuon ANYNG ANWNg
1 1 SPOT 4 HRVIR 2 10 m 23 AmtpiAiov 2004 09:44:54
1 2 SPOT 4 HRVIR 1 10 m 29 ATtpiAiov 2004 09:29:25
2 3 SPOT 4 HRVIR 1 10 m 25 Maiov 2004 09:29:34
2 4 SPOT 4 HRVIR 2 10 m 14 louviov 2004 09:45:09
3 5 SPOT 5 HRG 2 10 m 14 louAiov 2004 09:41 :40
3 6 SPOT 5 HRG 2 10m 25 AuvyoloTtou 2004 09:34:04
4 7 SPOT 5 HRG 2 10m 22 louviou 2005 09:43:44
4 8 SPOT 4 HRVIR 2 10 m 9 louAiou 2005 09:46:14
5 9 SPOT 5 HRG 2 10 m 7 louAiov 2006 09:34:14
5 10 SPOT 5 HRG 2 10 m 17 louviouv 2006 09:18:50
6 n SPOT 5 HRG 2 10 m 29 AmpiAiov 2007 09:40:25
6 12 SPOT 5 HRG 2 10m 20 Amtpidiou 2007  09:13:36
7 13 SPOT 4 HRG 2 10 m 11 louviouv 2007 09:44:29
7 14 SPOT 4 HRG 2 10 m 1 lovviov 2007 09:36:53

KaBe {ebyog amoTeAeital amd duo €IKOVEG: Mia yio T0 BOPEIO TUAMA TNG TLEPIOXAE KAl Mia yia
TO VOTIO. OAEC Ol €IKOVEG AR@ONKav TipoeTegepyacpéveg e eminedo 1A amod tn MaAAkn €tal-
pia SPOT Image France. Katd guvémeld, UTIEOTNOOV Hia EAGXIOTN paSIOUETPIKA d16pBwan, Ye
MV €@apuoyn &vog ypappIkoU TPOTOTIoOU, (OTE va AVTICTAOUIOTOOV Ta CQAAMOTO Kol Ol
OUGTNHOTIKEG OTIOKAICEIC TWV 0pYydvwy, T OTIoi0 TIPOKAAOUVTAL OTIO TIG dIN@OPEC OTNV ELAI-
oBnoia TV CTOIXEIWAWV AVIXVEUTWV TOU OPYAVOL TIOPAYWYAG TWV EIKOVWVY.

2.2.2. TposTolhacia TNAETIIOKOTIIKWY OES0UEVWV

‘O\e¢ o1 opamdvw elkdveg SPOT yaloava@épOnkav oto EAANVIKO Yewdaltikd clotnua ava-
@opdc EGSA'87, pe xpron tou Aoyicuikod ERDAS IMAGINE (Ekdoon 8.4.). Mo tn yaloava
@opd, xpnolgomolénkav onueio ava@opdg omd ToToypa@IKOUG XAPTEC KAipakag 1:50.000
¢ EANNVIKAG Mewypa@ikng YTnpeaiog Z1patol. Mio Ttpwtou Babuol TTOAUWVUUIKA guvdap-
NonN XPNOIMOTIONONKE yla TOUC HETAOXNHATIONOUE, AdYyw TNG KATOAANAOTNTOG QUTAG TNG
TIPOOEYYIONG GE OXETIKA ETTIEDEC TIEPIOXEC, OTIWC oLMPBaivel otn Aekdvn Tou ZTpupova. H
diypappikh (bilinear) mopeuBoAn emIAEXTNKE yio resampling Twv €IKOVWY, AOyw TNG LYNAOG-
TEPNG XWPIKNAC aKpiBelag Tou Tapéxel. Agiypa Tou amoteAéoPaTOq TNG TIOpaTIdvw eTtegepya-
oiog mapovaialetal oTig Eikdveg 2.1, Kal 2.2. Tou MapaptipaToC.



2.2.3. EZOTTAMIOUOC TIOL XPNOIUOTION0ONKE

EKTOC OO TIG d0PU@OPIKEC EIKOVEG, XPNOIMOTIOINONKE 0 OKOAOLOOG EEOTTAIOHOC:
> ZUYKPOTNMO NAEKTPOVIKOU ULToAoyloTh He Pentium/2.8, 1,5GB RAM, GUVOAIKN
Xwpntikotnta diokwv 300GB Kal Aeitovpyikd cvotnua Windows XP

ArcGis 9,0 Aoyiopiko GIS.

ArcPad V.6.0.1.

Erdas Imagine 8,4.

ArcView 3,2 pye Image Analysis Extention.

AOYIOHIKO g@appoywv ypageiov Office 2003 tng Microsoft.

Recon Trimple vmo@opntdC LTTOAOYIOTAG.

Zootua GPS Pertec.

4AMP yn@lakn @wtoypa@ikn unxavn (Olympus 770).

Kaoetdégwvo.

V V.V V V V V V V

ZUAAOYH QOCHOTIKWY LTIOYPAPWV

2.3.1. EmuokéYelg oto Tedio KOl GUANOYH POCUOTIKWY UTIOYPOQUV

Ol eTIIOKEYEIG OTO TIEDIO YIO GUAANOYH QOCUATIKOV UTIOYPAQ®Y ATIO KABE KOANEPYEIA TIPAY-
HOTOTIOI00VTAY KUPIWEG KOTA TN JIAPKEIN TWV TIPOTWY EBSOPEdwWY TOU KOAOKAIPIoL. EKTOC amd
olofjuepeg €E0PUNOEIC, Ol OTIOIEG YIVOVTOV OTIOKAEIOTIKA Yid GUAAOYH QACUATIKOV UTIOYPO-
@AV, TIPOYHATOTIOUVTAV KOl OPKETEG «UIKPEC EE0PUNTEIG», OE GUVOUAOUO HE AANEG €pya-
gieg Tov yivovTtav 0To TIAICIO EKTTOVNGONE TOU €PYOU YIO TN GUAAOYN ETTITIAEOV GTOIXEIWV GAKY

HE TNV €KTOON KOl KATOVOUR TWV KOAAIEPYEIWDV. TUVOAKA CUAAEXONKavV Tepimou 120 -
150 vTTOYPOPEG, ATIO SIOQPOPETIKE SeiypaTa KAAANEPYEIWV KAl yIo KABE £T0¢. H Béan OAwV Twv
UTIOYPAQP®V KATOYPA@NKE XPNOIUOTIOIOVTAC T0 oclotnua GPS, og cuvduaopd HE TO AOYIOHI-
KO ArcPad. ZuAAéxOnke, emiong, TARPeC apxeio tracklog amod 1o GPS yila kGBe e€6punaon Kal
HE XPOVIKO BApa 10 deuteporémtwv (Mapdptnua, Eikova 2.3.). Emiong, pe n Xprion Kooeto
@PWVOU, KATAYPA@NKOV AETITOPEPEIC TIEPIYPUPEC TWV UTIOYPOP®VY TIOU GUAAEYOVTOV.

EmimAéov, AN@Onke évag Peyarog aplOpdg @wToypa@i®dVv KATd Tn SIApKElD KABE eTtiokeWng
W TIPOOBETN TTIANPOYOPIA YIO TIC QACHATIKEG UTIOYPAPEG TWV KAANEpYEI®V. O Mivakag 2.2
OTOTEAE] dEIYHO TWV LTIOYPAP®Y TIOU CUAAEXBNKAV O€ pia EEOPUNGTN GUAAOYNC QOCHATIKOV
UTTOYPAQP®V KOTA TN dldpKEId TOU KOAOKOIPIOU Tou 2006 yia KaBe KAaANEPyELQ.

2.3
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Mivakag 2.2.  Ap1Bpog detypdtwv ova KaAAiEpyela omd pia e§6punaon to 2006.

KoAAEpyela Ap1Bp6G detypdTwv
ApaBoaitog 27
Karmvog 8
BapBaki 31
Mndikn 17
POTI 7
NeVKeC 6
ZaxapOTeLTAQ 18
Zito¢g 5
NTopdTEQ 3
EAIQVEG 5
Kapudiég 2
AHULYJOAIEC 5

2.3.2. ZuAhoyr Kal TIposTolpaaia BondnTIKwY ded0UEVWV

Ol d0pPULUPOPIKEG EIKOVEG KOI Ol QACUATIKEG LUTIOYPOA@EG eV €ival APKETEC YIO HIO ETTITUXA
Ta&ivoéunaon g €IKOVAC. YTIAPXEl TTAVIOTE N OVAYKN YO oplopéva eTIITIAéOV BonONTIKA OTOl-
Xeia, Ta oTroior PTTOPOUV Va XPNaolpgoToin®olv wg yeviko LTIORAOPO 1 yia oplopéveG EEEIDIKEL -
UéveQ dladIKATieg KATA TN SIAPKEID TNE CUANOYNG TWV QOCHUATIKOV UTIOYPOQ®V, TNG TIPOETOI-
Haoiag Twv d0PLPOPIKWV EIKOVWV Kal TG dladikaagiag tng ta&lvounong. Mia AETTTOMEPNAG
TIEPIYPAPN TwV BONONTIKOV QUTWV CGTOIXEIWV TIOL XPNOIUOTIOINONKAV OTO €py0 TTOPOULCIALE-
tat otov Mivaka 2.3.

Mivakag 2.3.  Bon®ntikd dedopéva yia eTUTUXA TOEIVOUNGCTN TwV dOPUPOPIKWDV EIKOVWV.

Agdopéva fnyn MNpogtolyacia Xpnon

Zdpwaon 16 xapTwv leviké vmoBabpo

ae 300 dpi Xaptng

Faloavagopd TIPOCOVATOAIGHOV
ToTmoypag@ikoi EAANVIKA Z0vBeon evoTmoinuévou  Wnolomoinon
XAPTEC MFewypa@Ikn uTtopBaBpou BonBntikwv otoixeiwv

KAipoka¢1:50.000 Yrmnpeoio ZTpatold  TNG TIEPIOXNG MEAETNG (xwpld, pedpoTa K.ATL)

Ynolokd EKBY MopeyBoin Al6pBwan

opoiwpa VOPOAOYIKWV Kal Feviko YTopabpo

avayAvg@ou (DEM) TOTIOYPOPIKWV OpBoyaioavagopd
oToIXEIWV

Mpoobeteq BATIKEC
Corine Landcover Apxeio EKBY TIANPOQOpIEC



H diadikacia ta&ivopunong

2.4.1. BAuota TIou 0KoAoUBBnKav

>

Wnelomoinon AenTOUEPECTEPWY 0PIV TNC TeEPLOXNC MEAETNG. E&aipean mepiox®v
Xwpi¢ KOAAEpPyElEg, Ol oTtoieq Ba pTTOpolOOV VO AAANOIOCOUV TO ATIOTEAECHOTA
¢ dladikaoiog Ta&lvopnong Kal EI00ywyr TIEPIOXWV PE KAANIEPYEIEG, Ol OTIOIEC OTIOKAEI-
aTNKav Katd tn SIAPKEIN TNG TIPOKATAPKTIKNG 0ploBETNANG TNG TIEPIOXNG MEAETNG.
E&aipeon KOTOIKNPEVWV KOl P KOAANIEPYOUUEVWV TEPIOXWV. E&aipeon Twv aoTIKOV
TIEPIOXWV KAl TWV TIEPIOXWV XWPIG KAANIEPYEIEG.

E&aipeon meplox®@v mouv KOAOTTOVTOL OTO VEPDO KOl VEQOOKEMWV TEPIOXWV. E&aipean
TWV TIEPIOXWV TIOU KOAOTITOVTOI OTtO To OOVVEQO KOl TIC OKIEG TOUG, KOBWC KOl Twv
TIEPIOXWV TIOU KOAOTITOVTOL PE VEPD, OTIwG N Aipvn Kepkivn Kal o Ztpupdvag.

E&aipeon opulovwv. Ot opulwveg umopolv e0KoAa va oploBetnBolv (Mapdptnua,
Eikova 2.4.), XpNOIUOTIOIOVTOG MO OTIAR, PN ETURAETIOHEVN, TOEIVOUNCN 1) HE dueon Wn@lo-
TI0iNON TWV 0piwV TOUG OTIO TN SOPUPOPIKN EIKOVA, OTIOL Ol EKTACEIC TOUG, OTAV Eival Kata
KAUGHEVOL pE VEPOD, eival EPQOOVEIG.

EmiBAendpevn ta&ivounan. O1 uTOAOITIEG KOAANIEPYEIEC EVTIOTIIOTNKAV HE TN XPHon tng
eMIBAETIOPEVNG TOEIVOPNONC.

2.4.2. ETUBAeTIOPEVN TA&IVOUNGN

H diadikaaia tng emIBAemoOpevng ta&ivounong akoAouBei ta Tapakatw Bruata:

1 Emoyn ¢ Katnyopiog Tou Tpokeltal va e&aipebei pwtn (evioTmtileTal eukoAdTEPA aTId

N o oM~ w

TIG LTIONOITIEG), ME BAon TIC SI0BECINEC QACUATIKEG LTIOYPUPEC KOl PE PEPIKEG OOKIPEG
taivopnong.

EktéAeon tng emIBAeTOPEVNG TAEIVOUNONG, BACIOUEVNG OTIC QACHATIKEG LTIOYPAPES TNG
OUYKEKPIPEVNG KOANIEPYELDG.

A&loAdynaon tng akpifelag tng mponyolpevng Taglvopnong.

Al0pBWOEIC KAl PUOUICEIC TWV LTIOYPAPWV KAl TNG BEoNG TOUC.

EmoavaAnyn amd 1o BApa 2, €wg 6tou emiteu)Oei n agloAdynaon pe tn YEYOADTEPN akpiBela.
MNapaywyn Tou SI0VUCHOTIKOU apXEIOU TWV TIOAVYDOV®WY TNG KAANEPYELNG TIOU EVIOTIICTNKAV.
Ag@aipeon amd 1 d0puEOPIKA €IKAVA TWV E€IKOVOOTOIXEIWV Ta OTIOIN AVTIOTOIXOUV OTNV
KOAANEPYEID TIOU EVTOTIIGTNKE.

EmoavaAnyn twv Tiponyolpevwy Bnudtwv (1 - 7) oTa UTIOAOITIO EIKOVOOTOIXEIN TNG E€IKOVAC,
yld TNV ovVOyvopIon Kol TV UTTOAOITIWV KOAAIEPYEIDV.

MeTd armod TNV OAOKARPWGN TNG TIOPATIAVW dIOSIKOTIOG, T EIKOVOOTOIXEIO TIOU OTIOUEVOUVY,
€V AVTITIPOTWTIELOUV KOO aTIO TIC KAAAEPYEIEG VIO TIG OTIOIEG TUANEXONKAV QACHATIKES
UTIOYPOQEC.

ATtoteAéopata - Zudntnon

Ta amoteAéopata (COVOEON KOl XWPIKA KATOVOUN TWV KOANEPYEIDV), Yid KABe €10¢, TOPA
XOnkKav og TpEIg HOPPEC:

>

QC OUYKEVTIPWTIKN TIANPOQ@OPIQ, O HOPQN TIVOKA, HE TIC KOAAMEPYEIEG, TNV €KTOON
TIOU KOAUTITOLV Kal TNV avtiotolxn a&loAoynan tng akpifelag ta&ivounong (Mivakag 2.4.).
Q¢ apxeia GIS, pe TNV akpIfr) XWPIK ava@opd yiad KaBe KOAAEPYELD.

Q¢ XAPTNG XWPIKAG KOTAVOUNG KOAAEpYElwV, (Mapdptnua, Eikova 2.5. a, B, ).

2.4

2.5
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Mivakag 2.4.  XWPIKA KOTAVOUNA TWV KOANEPYEIDV OTN AEKAVN Tou ZTpupdva To €10¢ 2006.

AZloAOYNoN NG OKpPiBelag

AlIA KoAAEpyela ‘Ektaon (ha) Taéivopnong (%9
1 Apapooitog 31.796 93
2 Karmvog 8.58 70
3 BapBaki 35.439 68
4 Mn3IKy 7.702 77
5 POl 4.228 100
6 NeVKEeC 6.575 96
7 ZaxapOTELTAQ 1.427 76
8 NTopdTEQ 2.488 55
9 ENIQVEG 2.853 65
10 APULYDOAIEG 10.366 60

Ta KUPIOTEPO CULUTIEPACUOTO OTIO TNV EQOPUOYN TWV QOOHUATIKOV UTIOYPOQ®V OTNY ETTIRAE
mopevn Taélvounaon, ol SUOKOAIEC TIOU TIpoEKLYAVY, KAB®C KAl 0 TPOTIOC HE TOV OTIOI0 AVTIME-
TWTOTNKAV TTOPATIOEVTAl OTN GUVEXEILD.

‘Ocov agopd atov eE0TIAICUG TIoL XpnolgoToimOnke GPS pe duvatdtnta Topaywyng apxeiowv
nuepoloyiov diadpopng (tracklog) kot amod éva KACETOPWVO EYypaAQNE TIPOYOPIKWV TIEPI-
YPOQWV KOTA TN SIAPKEIN TWV ETIOKEYEWVY OTO TIEDI0, ATIOdEIXONKE 1DINITEPA ATIOTEAECHATI-
KOG otn dladikagio KATaypa@ng, a&loAdynong Kol HETAQOPAG TWV UTIOYPAQP®WY aTo T0 TEdio
otov H/Y To mpoBAnua 10U TIPOoEKLYWE ATAV OTI, Yo OPIOHEVEG KAOANEPYEIEC dEV ATV dLVATO
Vo GUAAEXOOUV OPKETEC QUOMATIKEG UTIOYPOQPEG, WOTE N TAEIVOUNCT TOUG VO €ival OTIOTEAE-
opatik (Me vWNASG deiktn akpiBelag). Autd OLUVERN OTIC TIEPITITWOEIC TWV KAAAEPYEIDV Ol
oTtoieg dev ep@avifoviav ouxvd Kal ATav SUGKOAO va eVIOTIIOTOOV. TETOIEC, ATAV Ol TIEPITITW-
O€IC TNG KAPULDIAC, TNG TOTATOC, TWV AAXOVIKOV KAl TWV EAAIOVWY. To TIPORANA yIvoTav o0&l
TEPO OTOV T OVTIOTOIXO AYPOTEUAXIO OTIO TA OTIOIN GUAAEYOVTAV Ol UTIOYPOPEC EiXaV HIKPN
ékToon. Abon oto POPRANUa Ba pTopolOoE va eival N oXOAAOTIKY avalTnon TwWV GUYKEKPI-
HEVWV KOAANEPYEIDV KATA TNV GUANOYH TWV UTIOYPOQ®V, PE OVTIOTOIXEG BERAIN ETUTTWOEIS
oTOV aTAITOOPEVO XPOVO YyIa TNV UAOTIOINCN TN dpAONC. Z€ AVTIOTOIXEC TIEPITITWOEIG, €ival
(0w TPOTINOTEPO 01 KAAAIEPYEIEG OUTEC VO OTTOKAEIOVTOL EVIEADC aTIO TN dladIKagia TNG Ta&l-
vounong, dedopévng TNG TIEPIOPIOUEVN €KTOONG TIOU KOAOTITOUV KOI, KAT €TEKTOCN, TOU
HIKpOU pOAOU TOUC OTO LBATIKO 160L0YI0 OAOKANPNG TNG AEKAVNG.

‘Eva onuavIike TPOBANUA TIOU €VTOTIIOTNKE, TO oTtoio BERala dev OXETI(ETAI PE TN XPNOIUO-
molo0pevn peBodooyia, aAd HE Ta SopLPOPIKE dedopéva, gival 0TI 0 auvduaopdg duo oKn-
VOV (T.X. BOPEIO Kal vOTIO TUAHO TNG TIEPIOXAG HEAETNG) YIO TNV TTOPAYWYH HIOG €IKAOVAG yia
O0AGKANPN TNV TIEPlOXH, €ival TTPOKTIKA adlvaTog.



O kUplog Adyogq eival OTI ol duo OKNVEC AapBdvovtal, cuVABWG, PE HIO XPOVIKA LOoTéPnan
AMywv nuepwv, o€ pla Tepiodo ypriyopng al&nang Twv KOANEPYOUHEVWY QUTWY. Katd oguvé-
TIEID, €XOUV APKETA JIOQOPETIKEG TINEC EIKOVOOTOIXEIOL IO TIC IDIEC KOANEPYEIEC, YEYOVOC TO
0TI0i0 dgV ETUTPETIEL TN dNUIoVPYia EVOC HOVO Kal a&IOTIIOTOU HWOdiKoO Twv dU0 OKNVWY. Mia
A0on oto PORANUA Ba ATav, KATA TNV TTopayyeAia TWV dOPUPOPIKWV EIKOVWVY, VO TIPOPRAETTE
TOL KOL N MEYIOTN €THOLPNTA XPOVIKA LOTEPNON METAED dLO OKNVWV (TL.X. AUTA VA PNV LTIEP-
Baivel 11 3 nuépeg). Autd BEPala dev gival TTdvia duvaTd Kol PTIOPED VO ETTNPENCTEL OTIO TIG
d100€01IUeC ETIIAOYEC TIPOYPOAUMATIONOU TOU dopu@OPOU, TNEG KAALYNE TWV VEQWV, KOl TOU
TipounBeuTA NG €IKOVa( (Leica Geosystems, ®daopatikl Availvon 2002, Erdas).

MpopAnuata, €miong, TPOEKLYAV KOl GTOV JIAXWPITHO OPICHEVWY KOAAIEPYEIDV, OTIWG PETA-
&0 tou KamvoU, touv BapPakiod Kol TWv oXapOTeLTAwY. OLOIOCTIKA Ao 0To TIPOPRANUA Ba
umopovae va dwael n UTapEn Kol dEVTEPOU ETTIESOU JOPUPOPIKWYV EIKOVWV, UE XPOVIKN dla-
®opa TNG TéENG Twv 30 £€w¢ 40 nuepwvY, OTIOL, PECW TNG dladikaaiag avixveuong allayng, 6o
ntav duvath n aglomoinon Twv TMPOCHETWY AUTWV ETUTIEdWY TIANPOPOPIWV KOl N ETTEVLEN
KOAAUTEPOU JlaXwPIoPol Twv UTtd dlepelvnan KAGoEwY. H TIpooEyyion autr €TTIXEIPABNKE yia
TIG EIKOVEG TOU £TOUC 2006. AVCTUXWC OPWC, AOYw TOoU LYNAOLU TTIOCOGTOU VEPOKAALYNC TIOUL
TIapaTNPNOnKe TNV TEPiId0 eVIINQEPOVTOG, dEV NTAV EQIKTA N amdKINON Kal aglomoinan Kol
€VOC delTEPOUL LeVYOUG EIKOVWV.

H KoAANEpyEla TNG INAIKNAG OTIOTEAED YIa TIOAD E€101KN) TIEPITITWON WE TIPOG TNV AVOYVWPIoH NG
HUE TNAETIIOKOTIIKEG HEBOOOUC, €TIEIDN OV €xel ataBepn n axedov atabepr TIUA €IKOVOOTOI-
X€iou atnv idla TEPlOXA Kal atnv idla XPOVIKA oTypn. Autd cupfaivel emeldn gival duvatdv
(kat TIoA0 ouvnBiopévo), TNV idla XPOVIKN OTIydr), KATIOIO OyPOTEPAXIO HE PNSIKA va €Xouv
BepioTei (OTIOTE N AVAKAOGHN €IKOVOOTOIXEIOU Eival TTapoOpola PE auTr ToU yupvol e€dd@ouc),
EVW O0€ KATIoI GANO TO QUTO va gival o€ TIANPN 1 HEPIKN aVAETITUEN.

MpopAnuata, €miong, dlaxwpiopol, gival duvatd va TPOKUYOULV Kol HETAEL TwV BEpIoPEVOV
GITAPOXWPAPWY, TWV AKAAAEPYNTWVY TIEPIOXWV KAl TWV AYPOTEPAXiWY HE TIPOCPATA TUYKO-
Hiopévn pNndikn. Autd cupBaivel eTeIdn ol CUYKEKPIPEVOL TOTIOI €dO@OKAALYNG £XOLV TTOPA-
TIACIEC QACUATIKEG LTIOYPAPEG. Kol 0€ aUTA TNV TIEPIMTWON, WG POVN KOl TIPOKTIKA AVon
@aivetal va gival n xprion duo ) TEPICCOTEPWY ETUTTESWY dOPUPOPIKWY EIKOVWVY PE EQAPHO-
Yy TN¢ dIaXPOVIKAG avixveuong oAAaywv, OTwC TEPIYPAQNKE TIponyoupévwc. (Leica
Geosystems 2002, Erdas Imagine Tour Gide kol Leica Geosystems 2002, Erdas Imagine
Field Gide ).

TéNog, amd pebodoAoyikr amoyn, €ival oKOTIMO va amtavin®olv Kal va dlEukpivicBolv amno
TOV PEANOVTIKO gpeuvnth (TIpotol &ekivoel tn dladikaaoia tagivopnang oe avTiotolxa £pya)
0 OKOAOUBA EPWTAPOTA:
> Eival amapaitnt n yvaoon I XwWpIKAG KATaVopng OAwV TwV KOAMEPYEIDOV OTNV TIEPIOXH
HEAETNG;
Edv 6x1, Ttoleg aTo TIC KAaAAIEPYEIEG UTTOPOLY va e&alpedolv amd tnv ta&ivéunon;
Aivetal n duvoToTNTA dIOXWPIOHOU TNG TIEPIOXNG MEAETNG O {WVEG, OvVAAOyd HE TNV
ETIOIWKOPEVN aKpiBela TA&IVOUNGNG avd KAAAIEPYEID;

OETIKEG ATIAVTNACEIC OTA TIAPATIOVW EPWTNMOTA, Ba dlEVKOALVAVY, G€ PeYAAo Babuo, T d1adi-
Kooia tng tagivopnong, eve Ba BeATiwvav TOAD Kal TNV a&I0TIOTIO TWVY OTTOTEAETHATWV.
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E@appoyrn tou Aoylopikob SHYLOC otn Agkavn
TOL TToTaPOoU XTPULHOVA

Elcaywyn

Mo TNV OTIOTEAEGUATIKY EYKATAOTOON KOl TIOPAUETPOTIOINGN TOU USPOAOYIKOD OHOIWMHATOG
TIOU AVOTITUOOETAl OTN AEKAVN TOU ZTPUUOVA, €ival ATIAPAITNTOC O UTIOAOYIOUAC OPICUEVWV
TIOPAUETPWY TOU UJPOYPAPIKOU SIKTUOU TNG TIEPIOXNG.

O oKOTIOG TNG epyaciag avtng €ival va eEeTaaTel N duUVATOTNTA EQOPHPOYAG TNAETIIOKOTIIK®VY
HEBOBWVY yla TNV €KTiPNon tn¢ otdbung tou vepol ot oplopPEveEC BETEIC TOU APSEUTIKOU
SIKTOOU TNG AeKAVNG TOU TIOTAPOU ZTPUHOVA. M0 CUYKEKPIUEVA, SIOXPOVIKEG SOPUQPOPIKEG
€IKOVEG TIOU KAADTITOUV TNV €VPUTEPN TIEPIOXA TNG AEKAVNG, XPNOILOTIOONKAV yId TOV UTIO-
AOyIOp6 TOU TIAGTOUC TOU VEPOU TwV TAPPWV, OTIC BECEI( OTIOU UTIAPXOUV EYKATECTNHEVOL
otadunypda@ol. Ta TAATN TwV TAEPWV TIOL UTTOAOYICTNKOV aTO TNV avaAucon Twv dopu@opl-
KOV EIKOVWV, CUOXETIOTNKAV HE TIC KOTAYPAQEG TWV OTAOUNYPAQWY, KATE TNV idla XPOVIKN
OTIyUR HE TN ANWN TwV 30PUEQOPIKAOV EIKOVWV.

To AoyIOUIKO TIOL XPNOIPOTIOIONKE YIo TNV avAAUON TWV S0PUPOPIK®V EIKOVWV Kal TOV ULTIO-
Aoylopd Tou TIAGTOULC TOU veEPOU, gival To SHYLOC. H olvBeon 1wV 30pu@opIK®V SeS0PEVWV
pe Ta dedopéva Tou UdPOYPAPIKOU SIKTUOU KOl N €QAPUOYH KATAAANAWVY aAyopibpwv oto
SHYLOC 081ynoe oTnV €KTiunon tou TTAGTOUG KOl ToU eURad0ol TOou VEPOU OE GUYKEKPIPEVES
S10TOPEG TOU apPdEVTIKOU SIKTUOL TNG AEKAVNG TOU ZTPUUOVO.

ATIO TIG YPOUMIKEG OUCGXETIOEIC TWV EKTIHOHEVWVY TIAATWV HE TIG YETPOVUUEVECG OTAOUEG, €&¢e-
TAOTNKE N KATAAANAGTNTO S10QOPpwWV PHEBOIWY OTOV UTIOAOYIOUO TWV TIHWV TNG OTABUNE Tou
vepoU o€ oTtoladnmote 6€on TnN¢ TAPPOU, PE OKOTIO TNV EI0AYWYH TWV TIHWOV AUTWV OT0 AOYI-
OMIKO UOPOAOYIKAG TIPOCOUOIWAONG YIO TNV TIAPAPETPOTIOINGN TOU USPOAOYIKOU OHOIWHATOG.
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MeBod0C

H pébodog mepIAduPBave TNV €yKATACTOON CLUCTAPATOG TTAPOAKOAOVONONG TTOCOTIKWVY TIOPAME-
TPWV 0€ CUYKEKPIPEVEG SIOTOUEG TOU apdeVTIKOU JIKTUOU NG AeKAvNG, TN ARWN Kal emegep-
yooio Twv d0pu@OopIK®WVY dedoPEVWY, TNV EQapUoyn ailyopiBuwv UTTOAOYIOPOU TOU TIAGTOU(
0L VEPOU TWV TAEPWV 010 SHYLOC, TNV €KTignon tn¢g otddung tou vepol Twv TAQpwv, N
OUOXETION TWV EKTIMOVPEVWV TIHWV TNG OTAOPNG ME TIC METPOVMEVEG TIMEG TNG OTABUNG,
KOBWE Kal TN CUOXETION TWV EKTIHOUEVWVY TIH®V TOU TIAATOUC TOU VEPOU HE TIC HETPOVUEVES
TINEG TNG OTABUNG.

3.1.1. EykatdoTaon cLoTAUATOC TIOPAKOAOUONONG TIOCOTIKWV TIOPAHETPLV

Mo TNV OTIOTEAEGHATIKN SlaXEIPION TWV ETIIQPAVEIOK®OV KOl UTTOYEIWY USATWY KOl TNV TTOPOUE-
TpoTOIiNGN TOU CUCTAUOTOC TPOCOUOIWONG TOU TOTAMOU ZTPUUOVA, E€YKATONOTAONKE OTNV
meplox oLOTNPA TTOPAKOAOUBONONG TTOCOTIKAOV TIAPAPETPWY (XaAkidng K.d. 2004), 10 oToio
amoteAeital and 12 otabunypd@ouc. O1 otabunypd@ol TopEXouv auveXwg dedopuéva otdb-
NG vepol yia 12 d1aTopéG TOU apdeuTIKOU JIKTUOU NG AEKAVNG TOU TIOTOMOU ZTPUHOVA
(Mapdptnua, Eikéva 3.1.).

3.1.2. AN kai eTte€epyaaia Twv 0PLPOPIKWVY OESOUEVWV

H emIAoyl TwV KATAAANAWVY dOPUQPOPIKWV EIKOVWV BACICTNKE OTN XWPIKA TOLG avaAuaon, otn
duvatotnta KAALWNG OAOKANPNG TNG TIEPIOXAG HEAETNG KAl OTNV IKAVATNTA SIAKPIONG TWV
VOATIVWV ETTIQAVEIDY OTIO TIC £dA@IKEG. O dopLEOPOC TIOU IKAVOTIOIOVGE TIEPIGCOTEPO TIG
TIOPATIAVW aVAYKECG €ival 0 TaAMKOG dopu@dpog SPOT (Satellite Pour I' Observation de ta
Terre), 0 0Ttoio¢ Kal ETIAEXONKE yIo TN ARYN TWV €IKOVWV. 'EVa €TUTIAEOV TIAEOVEKTNUA TOU
dopu@opou SPOT eival n duvatodTNTA TIPOYPOAUHATIONOU ARWNG €IKOVWVY KOTd TtapayyeAia.
Katd autév Tov TpoOTIo, ANQONKAV 0 CUYKEKPIPEVEC XPOVIKEC TIEPIOSOUC, 14 GUVOAIKA TIOAU
QOOUATIKEG €IKOVEC SPOT TIOU KOAOTITOUV OAOKANPN TNV Tieploxn HeAEtng (Mivakag 3.1. kal
Eikéva 3.2. Tou NMoapaptApotog). H ANWn Ttpaypatomolidnke Tnv avolén Kal 1o KaAoKaipl Twv
€10V 2004, 2005, 2006 kal 2007, TIPOKEIPEVOU va €£00@ANICTEL N KABAPOTNTA TWV EIKOVWV KAl
va amo@evxBei n apovasia cOVVEQWVY KAl TIAYOU O€ AUTEG. ZUYKEKPIPEVA, OyOPAOTNKAV 7 OET
€lKOVWY, kabéva amd ta oToia TEPIAAPBAVEL JUO OKNVEC TIOU KOAOTITOUV TO BOPEIOAVATOAIKO
KOl TO VOTIOBUTIKG TUAMO TNG AEKAVNC.

O1 30pLPOPIKEG EIKOVECG RTAV 10N SI0pBWUEVEG PADIOPETPIKA (eTtiTtedo emelepyaaiag: 1A). O1
VEWUETPIKEG JIOPBDTEIG TIOU £PAPUOCTNKAV OTIC EIKOVEG TEPIAGUBAVAV TN yewoava@opd
TOUG, WG TIPOC TO J1EBVEC YEWDAITIKO cUOTNUO ava@opdg ouvieTayuévwy WGS 84 (Word
Geodetic System 1984).



Mivakag 3.1.  TeXVIKA XOPAKTINPIOTIKA Kal akPIBEIC NUEPOUNVIEC Kal WPEG ANYNE TwV S0PUPOPIKOV

EIKOVWV.

ZeOyog  ZKnvA

1 1
1 2
2 3
2 4
3 5
3 6
4 7
4 8
5 9
5 10
6 n
6 12
7 13
7 14

3.1.3. E@apuoyn aAyopibuwy uTtoAoyiopol Tou TIAATOUC TOU VEPOU

AopUPOPOCG  AVIXVEUTHG

SPOT 4
SPOT 4
SPOT 4
SPOT 4
SPOT 5
SPOT 5
SPOT 5
SPOT 4
SPOT 5
SPOT 5
SPOT 5
SPOT 5
SPOT 4
SPOT 4

HRVIR 2
HRVIR 1
HRVIR 1
HRVIR 2
HRG 2
HRG 2
HRG 2
HRVIR 2
HRG 2
HRG 2
HRG 2
HRG 2
HRVIR 2
HRVIR 1

Twv dloTopwv oto SHYLOC

MNa TNV e@apuoyr Twv alyopiBuwyv LVTTOAOYIOHOU TOU TIAGTOUC TOU VEPOU TWV JIATOUWY OTO
SHYLOC, xpnoigomolinkav ol ToAVQOCHATIKEG €IKOVEG SPOT twv et®v 2004, 2005, 2006
Kal 2007 (o€ apxeia TOTTOL bitmap), T0 dIOVUGUATIKO apXEio TIOU TTPOEKLYE aATIO TNV Yn@lo-
1toinon Tou LAPOYPAPIKOD SIKTOOU TN AEKAVNC (oe apxeio TOTOU shapefile), kKaBWE Kal Ta
31aVUOUATIKG apxeia TIou oploBeTOUV TIC JIATOUEG TWV TAPPWY OTIOU £YKATACTABNKAV GTOO-
unypdoeol (og apxeia tomouv DXF) (Mapdptnua, Eikova 3.3.).

AT TIC TTOAVQACHOATIKEG EIKOVEG SPOT, XpNOIMOTIOINONKE POVO TO TETAPTO QUOHATIKO KOAVA-
Al (Short Wave Infrared), A0yw Tng IKAvOTNTAC TOL va SI0KPiVEl TIG LAATIVEG ATIO TIC €dAPI-
KEC eTIQAVEIEC, EEITIOG TNG TIOAD SINQOPETIKAC AVAKAAONG TNG NAEKTPOPAYVNTIKNAC AKTIVO-

AvdAuon

10 m
10 m
10 m
10 m
10 m
10m
10m
10 m
10 m
10 m
10 m
10 m
10 m
10 m

Huepopnvia
ANYNng

23 ATipiAiov 2004
29 AmpiAiov 2004
25 Mdi'ov 2004
14 louviouv 2004
14 lovAiov 2004
25 AuyoUaoTou 2004
22 louviou 2005
9 louAiouv 2005

17 louviou 2006
7 louvAiou 2006
20 ATtpihiov 2007
29 Ampihiov 2007
1 lovviou 2007

11 louviou 2007

BoAiag mov gp@avilel To vepd amod 10 €3a@OC O€ AUTH TN EOCHATIKA {wvn.

Qpa
ANyng

09:44:54
09:29:25
09:29:34
09:45:09
09:41:40
09:34:04
09:43:44
09:46:14
09:18:50
09:34:14
09:13:36
09:40:25
09:36:53
09:44:29



H TR ava@opdg tg avakAaong TNG NAEKTPOUAYVNTIKAG OKTIVOBOAiag Tou kabBapol vepol
(pure water reference value, W) ntav otabepry ava eikova. AvtiBeta, n Tuun ava@opdg g
avAKAOGNG TNG NAEKTPOUAYVNTIKNAG akKTIvoBoAiag tou edd@oug (land reference value, Li),
UTTOAOYIOTNKE OTIO TO AOYIOUIKO yia KABE €lkOva Kal kABe plo amd tg dlaTopég EEXwpPlotd,
Xpnoigotoloviag 8 pebddoug uTtoAoyIoHOU:

moving average 5x5

moving average 3x3

fixed average inside boundary

maximum average inside boundary

fixed average in 1 nearest pixel

maximum average in 1 nearest pixel

fixed average in 2 nearest pixels

© NG s DN

maximum average in 2 nearest pixels

O Adyog Tou XpNnoIyoTIoIenKav Kal ol 8 H€B0d0I LTTOAOYIOHOU TNG TIPNG Ava@oPAg Tou €04 -
@OUug ATV yIo va €EETOOTEI N KATAAANAOTNTA TNG €QOPHOYAG KABE HEBOSOL OTIC CUOXETIOEIG
TWV TIHOV NG 0TABung Tou TipoékuPav amd 10 SHYLOC pe T PETPOUPEVEG. AEdOPEVWVY
OUTWV TWV TIHWOV ava@opdac, 0 aAyoplOuog Tou SHYLOC e@apuOCGTNKE Yo TNV avayvapion
TWV €IKOVOOTOIXEIWY TwV d0PLPOPIKWY EIKOVWY, T oToia @épouv vepod (ditch carrying
pixels) kal yla TNV €€aywyr twv oTolXEiwv ToU TTAATOUG TOL VEPOU HECW TOU UTTOAOYIOHOU TOU
deiktn DI (Ditch Index). O deiktng DI vmoAoyiletal oto SHYLOC pe Bdon tnv €Ti 101G €KATO
TIEPIEKTIKOTNTA O VEPO TOU KABE elkovooTolxeiov. H umépBean Tou yewypa@ikoL apxeiou
ToU LOpoypa@IKOU BIKTUOU OTn JOPULYOPIKH EIKOVO XPNOIMOTIOIEITAL yIa TNV ETUIAOYH TWV
€IKOVOOTOIXEIWV TIOU TTEPIEXOLV VEPO (ZXNMa 3.1.).

ri,1 ri, 2 rizs
ri,4 ri,5 rib6
riz rig ri ri,

ri,100 ri,un ril2

ri,1® ri, 14 ri,15 ril16

IxnHa 3.1. ZXNUPOTIKA avoTapdoTaon EIKOVOOTOIXEIWY TIOU PEPOLV VEPO (ME YOAALI0 XpWHO)
Kal TIou dlaoyi{ovTal OO TO YEWYPUPIKO OPXEID TOU USPOYPAPIKOU JIKTOOU
(ouvexng, HTAE ypauun).
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H eTti TOI¢ €EKATO TIEPIEKTIKOTNTO CE€ VEPO TOU KABE €IKOVOOTOIXEIOL TTAPOUVCIAJETAI KAl OTNV
0006vn TOU AOYIOUIKOU, P& KOTAAANAO XPWHOTIOPO TWV EIKOVOOTOIXEIWV TIOU TIEPIEXOVTAI GTNV
oploBetnuévn meploxn yupw amod tov kabe otabunypdeo (Mapaptnua, Ekdva 3.4.). Oco To
okoUpa amoxpwaon Tou UTIAE eP@avilel Eva €IKOVOOTOIXEio oTnv 0006vn, 1000 peyaAlTEPN
gival n TEPIEKTIKOTNTA TOU O€ vePA. Ta TIOPTOKAAI EIKOVOOTOIXEID AVTIOTOIXOUV O PNOEVIKN
TePIEKTIKOTNTA vepoL (Mapaptnua, Ekova 3.3.).

TN OUVEXEID, TO AOYIOHIKO UTIOAOYILEl TO GUVOAIKO HUAKOC TNG TAQPOUL TIou TtepIAapBaveTal
gg MO OpPIoUEVN TIEPIOXN YUPpwWw oo K&Be otabunypd@o. TOte, T0 TAATOC TOU VEPOU TNG
Ta@pov (ot PETPA) LTTOAOYILETAl SIAIPWVTAC TO EURADOV TNG LSATIVNG ETHIPAVEING OAWVY TWV
€IKOVOOTOIXEiwV TIOU TIEpIAapBdvovTal otnv oploBetnuévn Teploxn yOpw amod Kabe otabun
ypA@o, PE TO YAKOG TNG TAPPOU.

3.1.4. E@appoyr] oAyopiBuwv UTToAOYICHOU TOU TIAATOUC TOU VEPOU
TWV dIOTOPWY OTO SHYLOC

H o1dOun touv vePOUL TWV SIOTOPWY EKTINABNKE aTto TIG TIHEG TOU TIAGTOUG TOU VEPOU TIOU LTIO-
Aoyiotnkav amo 1o 5HY_00, AapyBdvovtag vmoyn 6Tl Ol TIEPIOCOTEPOl aTABUNypda@ol gival
EYKATECTNUEVOL OE TAQPPOUC TIOU €XOLV TPATIECOEIBEG OXAMO KOl OTI Ol KAIOEIG KOl TO PAKOCG
¢ Baong toug o pétpa gival yvwotd (Mivakag 3.2.). To ZxApa 3.2. TTOPOUCIAZEl pla TAQPPO
Tpameloeldo0¢ dINTOPNE TIOL €ival LTTOBETIKA YEUATN HE VEPO Kal TNG oTtoiag n KAion, n YIkph
Baon kol n pgeyaAn Bdaon (TTAGTOC vePOU TIOU eKTIMATAL aTtd To SHYLOC) €ival yvwoTd.

Nivakag 3.2.  KAIOEIG TwV TIAEUPIKWV TOIXWHATWV Kal JIoTACEIG TG KATW BAONG Twv TPATIE(OEIdWV
GUUTIAYWV TAPPWVY OTIOV €ival EYKATESTNPEVOL Ol aTaBUNYypd@ol 2 éwg 7.

Ap1BPOG oTobunypag@ou KAion (g) Bdon (0)
2 1 15
3 1.49 0.6
4 1.55 0.6
5 15 2
6 2 23.6
7 1.53 4.8

IXAMa 3.2,  IXNUOTIKA avaTopdotoon Ta@pou TpaTteloeldolg SIaTONG.
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Ol otaBunypda@ol 2, 3, 4, 5, 6 Kal 7 gival eykoteotnUévol o€ Tpameloeldol oXAPATOC CUNTIA-
yeiq td@poug, PE yvwoTn yewpetpia (kAion kal Bacelg). 'ETal, To TTAATN TOL VEPOU TIOU TIPOE
Kuyav omd v epappoyr] tou SHYLOC og auTéQ TIG TAQPOUG, UTIOPETAV Va XPNOIPoTIoInBoOv
ylo TNV €KTiPNON NG 0TAOUNG Tou veEPOoL TwVv dlatopwv. AvtiBeta, ol otabunypdgeor 9, 10, 11
Kol 12 givol eyKATETTNUEVOL 08 XWHATIVEG TAQPOUC TIoU dev dIaBETOUV OTaBEPEC DIATOUEG.

‘Etol, n e@appoyn touv SHYLOC o€ auTég TIC TAQPOLG dEV XPNOIMOTIOINONKE yia TNV €KTiUNon

¢ oTddung ToL vEPOL TwWV dlatopwv. Emiong, 10 SHYLOC dev e@apudotnke KaBdAou oOTIq
TAQPOUC OTIOU gival EYKATETTNUEVOL 01 OTaBUNypd@ol 1 Kal 8, KaBw¢ o aTabunypdog 1 gival
EYKATECTNUEVOG O opBoywvia TAPPO, eV O OTABUNYPA®OC 8 dev aVIXVEVLTNKE OTIO TOUG
d0pu@EHOPOLC.

3.1.5. ZuoXETIoN TWV EKTIMOVUEVWV TIMWV TOU TIAATOUC Kal TN GTABUNG
TOU VEPOU ME TIG PETPOVHEVEG TIMEC TNE OTABUNG

Ol TIyéC TG OTABUNG TOou vepol TOU TIpoéKLWav ord 1o 8HYI_00 CUuGXETIGTNKAV HE TIC
METPOVHEVEC TINEG TNCG OTABUNG. AUTO GUVTEAETE OTN CUYKPION TNG OTIOTEAECHATIKOTNTAC TNG
KaBe YEBOOOU UTIOAOYIOHOU TNG TIMAG OVAKAOGNG TOU €3AQOUG. TN CUVEXELD, TO TIANTN TOU
vePOU TIOL LTIOAOYyioTNKAV amé 10 SHYLOC cuoxetiotnkav PE TIG TIMEC TNG OTAOUNG TIOU
METPAONKOV aTtd TOLE GTABUNYPAPOLG.

ATIOTEAECUOTO

Ol CUOXETIOEIC TWV TIHOV TNG 0TABUNG TOL VEPOU TIoU TIPOoEKLY AV aTtO T0 SHYLOC g TIG TINEG
¢ oTAbung 1oL PETPRONKAV Ao TOUG OTABUNYPAPOUG SV OKOAOULBOUV KATIOI KOVOVIKO-
ta. Ol ATTOKAICEIG TWV TIMWV gival aveédptnteg amd tn PEB0S0 LTTOAOYIGHOU TNG AVAKAOGNC
oL €dd@oug. MNa Topddelyua, 10 ZxAPa 3.3. ATEIKOVILEl TNV ATIOKAION TWV TIHWV TNG OTA6-
MNEg NG S1aTOPAG 2 Tou TIpoékuYav amo 10 SHYLOC pe ti¢ 8 pebodoug vmoAloyiopol NG
TIMAG avakAaong Tou €dA@OLG, ME TNV TIUA TNG OTABUNG TIOL PETPNONKE Ao TOV oTAdunypa
@0. Hemavw €IKOVO a@opd otnv nuepopnvia ARYng g 9Ing eikovag SPOT (17 louviou 2006),
EVW N KATW €IKOVO OTNV nuUepopnvia ARYnN¢ TG 7n¢ €lkovag SPOT (22 louviou 2005).

9n Eikova SPOT (17/6/2006) - Awatoun 2

10
D4

9 D8
Z1606un D
dlatopng 2
D=0,51

D2
0

MéBodot1 uTmoAoylopol avAakAaong €d3A@OUC



7n Eikova SPOT (22/6/2005) - Alatoun 2

Mé€Bodol utoAoylopol avakAaong edA@OUC

IxAMa 3.3.  OITIYEG TNG OTABUNG TNG dIATOPNG 2 TIou TIpogKuYav omd 10 SHYLOC pe 8 pedddoug
UTIOAOYIOPOU TNG aVAKAOONG TOU £3G@QOUG. H SIAOTIKTN PTIAE Ypapur cupBoAilel
oT1a0un oV PETPRONKE KOTA TNV NUEPOUNVia AQWNE TG 9ng (emdvw) Kal 7ng (KATw)
elkovag SPOT.

Ol yéBodol LTToOAOYIOHOU TNG AVAKAOGNC TOU £3A@OUC TIOUL £3WOAV PEYAADTEPEG ATIOKAICEIC
METAEL NG oTAOUNG TOL veEPOUL TIOU eKTIMAONKE amtd 10 SHYLOC Kal TNG PETPOVUHEVNG RTAV N
maximum value inside boundary, n maximum value in 1 nearest pixel Kol n maximum
value in 2 nearest pixels. MeploodTEPO aATOTEAETHATIKEG aTIOdEiXBNKAV 01 péBodol moving
average 3x3 window kal fixed average in 1 nearest pixel. MapdAa avtd, o€ HEPIKEC TIEPITITW-
ogelg (TLx. dlotopég 3 kal 6) kapia amod TI¢ peBOdoug LTIOAOYIGHOU £dA@OULG dev aTIOdEIXON-
KE OTIOTEAECHOTIKA. Z€ PEPIKEG, MAAIOTA, N HEBODOC TIOU XpNOIYOTIOIRONKE (Moving average
3x3 window) €dwaoe apvntikh TR otddung. O Mivakag 3.3., mapoualdlel Ti¢ peOddou¢ vTo-
Aoylopol NG avakAaong tou £dA@oug TIou BpEOnKav va gival ol TTAE0V KATAAANAEG yia TOV
UTTOAOYIOHO TWV TIHWV TNG OTAOUNG Tou veEPOU yia TIC SI0TOHEG 2 €WC 7, OTIO TNV £QAPUOYR
T0L SHYLOC otnv 9n €ikéva SPOT. To gOPPBOAO * XPNOIYOTIOIEITAL YIO VO ETTIGNUAVEL TIC TUO
KATAAANAEG PEBOBOLCE, €V T KEVA KEAIX, TIC HEOBOOOUC TIOL Oev €dWOAV IKAVOTIOINTIKEC
OUCXETIOEIC.

MNivakag 3.3. ATIOTEAEOHOTIKOTNTA PEBOSWV LTIOAOYIOHOU TNG AVAKANONG TOU £3G@OUG YO TOV
UTTIOAOYIOUO TNG OTABUNG TOL VEPOU OTIC JIATOUEG 2 €W 7, OTIO TNV EQAPUOYN TOU
SHYLOC otnv 9n €ikéva SPOT.

9n EIKONA SPOT

Mé£B0do1 uTtoAoylopol avakAaong eda@oug

Moving Moving Fixed Maximum Fixed Maximum Fixed Maximum
average average average value verage value average  value

) 5x5 3x3 inside inside inlnear in lnear in2near in2 near
Alotopn window window boundary boundary pixely pixel pixel pixels
*
3
*
4
* * *
5
6
* *
7
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Ol YPOUUIKEG OUOXETIOEIG METAED TWV TIMWV TOL TIAGTOLG TOU VEPOU TIOU TIPOEKUYE OTIO TO
SHYLOC «kat TN¢ HETPOVHEVNG OTABUNG NTAV PETPIEG VIO TIG TIEPICCOTEPEG OTIO TIG OIOTOUEG.
Qoto0o0, a&ilel va onuelwBeil 6T, ol HEBOBOI TIOU £€3WOAV TIG KAAUTEPEC ALAXETIAEIL RTAV dla-
QOPETIKEG yIa KAEBe Slatopn. Ta ZxAuata 3.4. €wg 3.9. deiXxvouv TIG KOADTEPEC YPAMPMIKEG
auaxeTiaglg Touv TIPoéKLYAY aTtd TNV €QapUoyn Tou SHYLOC otig €lkdveg 1, 2, 5 Kal 7 Tou
SPOT yia T11¢ dl0topég 2, 3, 4, 5, 6 kal 7.

o4 ) ’ ’ ’ ’ [
2 4 6 8 10 12 14

MeTproelg oTaBpung vepol amod otabunypagoug (M)

IxAHUa 3.4,  ZT1eVvOTEPN YPOUUIKA CUOXETION TIOU TIPOEKLYE amd TNV £Qapuoyn Tou SHYLOC
OTIq €1IKOVEG 1, 2, 5 kal 7 Tou SPOT yia tn dlotoun 2.

Alotopn 3 y = 0,2319x + 0.6199
MéBodo¢ “Fixed average inside boundary” R2= 0.8348

Pl

MeTproelq oTaBUNG vePoL amd oTaBunypagpoug (U)

IXNMa 3.5. ZTEVOTEPN YPOUMIKN) OUCXETION TIOU TIPOEKUYE OTIO TNV EQOPHOYH Tou SHYLOC
OTIq €IKOVEG 1, 2, 5 kat 7 Tou SPOT yia tn diotoun 3.

Alatopn) 4
. ) ) y = 0,0514x + 0,8963
MéBodog “Moving average 5x5 window” R2= 04777

Ta

Metprioelg oTaBpng vepol amod otabunypd@oug (u)

IXNMa 3.6.  ZTEVOTEPN YPOUMIKN) OUOXETION TIOU TIPOEKUYE OTIO TNV EQAPHOYH Tou SHYLOC
OTIQ €IKOVEG 1, 2, 5 kat 7 Tou SPOT yia tn diotoun 4.



IXAMa 3.7.  ZTEVOTEPN YPOAUUIKA GUOXETION TIOU TIPOEKLYE amd TNV €Qapuoyn Tou SHYLOC
oTIg €1IKOVEG 1 2, 5 kat 7 tou SPOT yia ) dlatopn 5.

IXAMUa 3.8. ZTevOTEPN YPAMMIKY CUOXETION TIOU TIPOEKUYE amtd TNV €@apUoyr Tou SHYLOC
OTIG €IKOVEG 1, 2, 5 kal 7 Tou SPOT yia ) diatoun 6.

IxAMa 3.9. Z1evdtepn YPOAUPIKE CLUOXETION TIOU TIPOEKUYE aTd TNV EQAPUOYH Tou SHYLOC
OTIC €IKOVEG 1, 2, 5 kal 7 Tou SPOT yia tn dlotoun 7.
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Zuutepdopota

E@appocOnkav did@opeg HEB0SOI LTTOAOYIGHOD TNG TIWAC OVAKAOCONG TOU €8A@QOULC, WOTE VA
eTUIAEXOEL N O KATAAANAN yla TNV €€aywyrn TWV TUO IKAVOTIOINTIKGOV YPOAUUIK®OV CUOXETIOE
wv. Mapéia autd, Kapia péB0dog dev a&lohoyndnke w¢ n TAEOV KATAAANAR, a@ol ol TEPIo-
g0TEPEC TIAPAYOYaV aSUVAUEG YPAUMIKEG CUOXETIOEIC.

Autd TBavotata gUVOEETAl HE TO €i00C TWV EIKOVOGTOIXEIWV TIOU TIEPIBAAAOLV TOLG OTABUN
ypd@oug Kal avtiaTolxolv ot yOpw BAAcTnon. H mtukvy BAACTNON TIOU ETTIKPOATEI GTNV TIEPIO-
XN EVOEXETAI VO KOTAAOUBAVEL TUAUA TNG TAPPOUL KAl VO 03YNOE 0€ EGQOAPEVO UTIOAOYIOUO
ToL deiktn DI amd 1o SHYLOC. ETumAéov, KATIOIH @UAAOBOAO dEVTpA, OTIWG Yo TIAPAdEIyUA Ol
AEVKEG TIOU, O€ OPICUEVEG TIEPITTWOELG, KAADTITOUV THAPATA TNG TAQPOU, EVIEXETAI va aTé-
TPEYAV TNV avixveuan Tou vepol amo 1o SHYLOC. ET0l, T ATIOTEAECHATA TNC TIEPIEKTIKOTN-
TOC TWV EIKOVOOTOIXEIWV TWV TAPPWVY G€ VEPO KOI TOL TIAATOUC TOU VEPOU, O€ OPKETEC TIEPI-
TITWOEIC OEV ATAV PEANICTIKA. To KUPIO PEIOVEKTNPA ToL SHYLOC eival 0TI dev TTOPEXEL KATTIOI0
epyaAeio, wOTE Vo TTPOAAUBAVOVTAL KOL VA OVTIHETWTTI{OVTAL TO TIAPOTIAVEW TIPOBAAHATA.

‘Eva OKOPN ONPOVTIKO HEIOVEKTNUA NG €QOpPOYAG Tou SHYLOC eival 0TI Ta amoteAéopata

¢ emnpeddovTal amo TNy akpifela NG Yn@loToinong Tou udpoypa@ikol SIKTOoU. AUTO, OE
TIOAAEG TIEPITITOOEI(, OdAYNOE O €0QAAYEVN EKTIUNON TWV EIKOVOGTOIXEIWV TIOL €QEPOAV
vePO. To TepIBAANOV epyaaiag ToL AoYIOHIKOU aTtodeixBnke adOVOHUO VO OVTIUETWTIIOEl TETOI-
ou €idoug c@dApata. Aegdopévng TN¢ ATOUCIOG OUTOPOTOTIOINUEVNG HEBOdOUL dlopPOwang
AVAAOYWV TIEPITITWOEWY, N dladikagia 310pBwaong TWV CPAAPATWV AUTWOV TIPAYHOTOTIOINONKE
ge KOO €IKOVOOTOIXEIO EEXWPIOTA KAl ATV IBINITEPWC XPOvVoROpa.

Agdopévou, emiong, 0TI N KAALWN KATIOIWY 0TABUNYPA@wV omd TI¢ SOPUPOPIKEG EIKOVEG SV
TIOPEIXE IKAVOTIOINTIKO aplBUo S10XPOVIKWV ded0UEVWY, Ol YPAUUIKEC GUOXETIOEI( dEV RTAV
aflémioteg. MNa opddelypa, emeldn n KAOe eikdva KAAUTTE, €ite T0 BA, €ite 10 NA TpApa tng
Aekdvng, KATIOlOI oTaBUNYpd@Ol EVTOTIIOTNKAV HOVO 0€ 6 ammo TI¢ 14 €lKOVeEG, €V KATIOIO
GANol g 10 AOyw TNG aAANAETIIKAALYNG TNG BA pe T NA eikdva. Ol aduvapieg Tou AoyIoI-
KoU Ba pttopoloav va eAaxloToTtoinfolv otV 1I8avIKy TEpIMTwaon 1ouv To SHYLOC 6a uTo-
polOE va eQAUPUOCTEL 0 PEYAAVTEPO OPIBUO dOPUPOPIKWOV EIKOVWVY, WOTE VO IKAVOTIOIEITAL N
e€aywyn TOANATIAGV SI0XPOVIKOV deS0UEVWYV Yyia KABE TAQPO. Katd CUVETIEIN, TA ATIOTEAE-
gpoTa TG Tapoloag eQpapuoynRg Tou SHYLOC dev duvatal va XpnaoigoToinfolv yia TNy mapa-
UeTpOTIOINGN TOU LAPOAOYIKOD OHOIDHUATOG.
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AvaTituén TPoTOTTOL GLGTAMOTOC HETPNONG
TN¢ TTOPOXNg vepol OTOV ZTpLuPOVa

Elcaywyn

TKOTIOG TNG dpdang «AVvATITUEN TIPOTOTIOU CUCTAHOTOG PETPNONG TIAPOXAg vepol OTIC EKBO-
AéC TOL ZTpUpbVO» ATV N oxediacon, avdamTuén Kal eyKatdotacon evog KAIVOTOUOU OUTOHOTOU
OULOTAMOTOC CLVEXOUC PETPNONG TN TIAPOXAC TOL TIoTaPol Ztpupdva.

H avaykaldtnta eykatdotaong evog TET0I0U CUCTAPOTOG TIPOEKLWE, KUPIWG, amod TNV Tovie-
A} 0X€d0V aTouaia LUTIOdOUWY PETPNONG TNG TTAPOXNE TOU ToTapol oTn Aekdvn Tou, PETE TN
Auvn Kepkivn. Avavin tng Kepkivng, n mopoxr tou motapol PeTpATal pe PYUNIOKO, og Béan
OpPECWC PETA OTIO TNV €i0000 TOU 0TV EANGdO. St Béon autr, Bpioketal poviya tomobeTn-
HEVO OIWPOVHPEVO CUPUOTOCXOIVO, AVOPTNHEVO O€ SUO 10XUPOUG HETAAAIKOUC S0KOUC, Ol
oTtoiol Bpiokovtal TaKTwPévol oTig 6X0eq TOU TIOTOMOV, EKATEPWOEV TNG KOiTNG ToL. H TAVU
or) TOL €ival CUVEXNC Kal ETIITUYXAVETAI HECW KUBOAIBOL amd oKUPODEPD, BAPOUC HEPIKDV
HETPIKOV TOVWVY. MAvw 010 cuppatdaxoivo, avaptdrtal, KaBe @opd ToU TIPAOKEITAL VO TIPAYHO-
T0T0INBO0UY PETPNOEIG, HUAIOKOC HEYAAWY dlooTACEWY Kal BAPOUC.

H @épouvoa umodopn Tov PUAICKOU dev ATav duvatd va KOTOOKELOOTEl o€ B€on KOVId atnv
€KBOAR TOL ZTpUPOVA, Adyw TNG actabolg eLONG Tou UTedA®OULG, N oTtoia dev UTIOPE va
e£0o@alioel TNV TAVLUON TOU CUPUOTOOXOIVOU. EKTOC OTIO TIG TIOPATIOVW dUCKOAIEG, N LIOBE-
NoN NG CUYKEKPIPEVNG HEBAdOL dev Ba €3Ive GUVEXEIC PETPNOEIC TNG TIOPOXAC, EVW Ba
amaito00E Kal TNV TTOPOUCia avOPOTIIVOU TIPOCWTIIKOU KOTA TN JIEVEPYEIN TWV HETPHTEWV.

SNV TpooTidBeld eTIALONG TWV TIOPATIAVW TIPORBANHATWY, ETIIVONONKE Kol OXESIACTNKE OTIO
NV apxn éva Kalvotopo oLOTNUO ouveXoUC HETPNONG TNG TIAPOXNG KAl OTIOOTOAAG TwV dedo-
HEVWV O€ TIPAYUOTIKO XPOVO, evepyelakd autovopo. To oloTnua €ival Kaivotopo, d10TI guv-
dudalel Texvoloyieg alXUAG OTOUG TOPEIC TNG METPNONG TN XWPIKAG KATAVOURG TG TaXVTNTAG
Kal Tou BaBoug Touv vepoU eVIAG TOTAUOUL, TNG WN@IOKAC emeiepyaaiag onpdtwy, Tng Hnxa
TPOVIKAG Kivnaong, TwV TNAETIIKOIVWVIOV Kol TNAEEAEYXOU, KOBWE Kal TeXVOAoyia AOYyIOHIKOU
TIPAYHOTIKOO XpOVou.

To épyo avatébnke amo 1o EKBY otov Topéa Eyyesiwv BeAtwoswv, Edagoloyiag kal
FewpyIKAG MNXavIKAG TNG FEWTOVIKAG ZX0ANG Tou AMNO, UTIO TNV ETIOTNUOVIKY €VBLVN TOU
Emikoupou kaBnynt k. Ztalpou Bouyiolka.



Y@iotdpevn teXvoAoyia PETPNONEG LOPOUVAIKWV TIOPAPETPWVY
N Kivnong Tou veEPOU O€ PUOIKOUG aVOIXTOUG aywyou(

ATIO TN dle€aywyn e€KTeEVOUG BIBAIOYPAQIKACG €peuvacg O€ EVIUTIEC KOI NAEKTPOVIKEC TINYEG,
EVTOTIIOTNKAV Ol KUPIOTEPEC TEXVOAOYiEq PETPNONG TaXVTINTOG POAG Kal KATavoung Padoug
VEPOU, KAaBWC Kal 01 eTIKPATESTEPOI HEBODOI UTTOAOYIGHOU TNG TIOPOXNAG O€ dlATOMN AVOIXTOU
@UOIKOU aywyou.

4.1.1. Texvoloyia péTpnong tng TaxLTNTOG PONC Tov VEPOU ag dlatoun
@LOIKOU avoIXToU aywyol

> Omnukoi oaioBntipe¢. H pébodog amaitei SI00TOPAE KATAAANAWVY 0OUCIOV/OCWHATISIWY
(tracers), ta oroia €ival €udIAKPITA OTNV ETIPAVEIN TOL vEPOU. H TaxVTNTa TWV CWHATIdIWY
HETPIETAI HEOW YWNPIOKNG KAPEPAC KOl EI0IKWV aAyopiBuwv emegepyaaiag S1000XIKWOV EIKO-
vwv (Particle Image Velocimetry-PIV). H texvoAoyia autr Tteplopiletal og HETPNON ETIQAVEI-
aKAC Tax0TNTOC, VW PBPIOKETAI OKOUN GE €PELVNTIKO OTAJIO.

>  AKOUCTIKOI a100NTApeC. Zm oUuyKeKpIuévn WEBOBO, évag LUTIEPNXNTIKOG WETATPOTIEAC
(transducer), o oTtoio¢ BpiokeTal HECO OTO VEPO, TTAPAYEl €va GUVIOUO TIOAPO YVWO T GUXVO-
NTag, 0 oToiog SI10dIdETAl KATA PAKOC TNC 0KOLOTIKAC déopung. O e&epxOuEVOC TTOAPOG ava-
KAGTAl TIPOC OAEG TIC KATELOUVVOEIC ATIO T CWHATISI TIOL AlWPOVUVTAL OTO VEPO. 'Eva pépog
OTIO TNV AVOKAWMEVN EVEPYEIN ETIIOTPEQPEL THIOW, KOTA PNAKOC TNG 6€0ung 81dd00Ng TOU TIOA-
po0 oTov pEeTATPOTIED. TO ONO TIOU ETICTPEPEL £XEI UTIOOTEl PETATOTIIAGN CUXVOTNTAC OVAAO-
yn ¢ Tax0INTO¢ TWV 0WHaTIdiwv TIou TIPOKAAoUV TNV avdkiaon (ZxAua 4.1.). Avth n aAAa-
yf ouxvotntag (petatormion Doppler) eival avaioyn mpog tnv TMPOROAR g taxVINTOg TOU
vePOU eTAvw oTov G&ova d14d0ang TNG OKOUCTIKNAG dETUNG.

AVOKAQPEVOG
TIOAUOG

IxAua 4.1. Ameikovion @avopévou Doppler.

4.1
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EmumAéov TNG PETOBOAAG GUXVOTNTAG, HETPATAl KOl 0 Xpdvog Tou «Ta&ldelel» 10 oRua. lNa
onuelaky pétpnon oe emibupunty omdotoon, 10 ocVOTNUa emefepydleTal YOVO TO CAHA TIOU
ETIIOTPEPEl OE OUYKEKPIPEVN XPOVIKN OTIyWr, n OToio aVvTIOTOIXEl 0TV ATOCTOCN AUTH.
DUOIKA, 0 OPOC «ONMPEIOKA» Eival KAOTAXPNOTIKOE, MO KOl AUTO TIOL ETIICTPEPEL O AloONTAPAC
eival n péon taxLINTa €voC PIKPOU OYyKOoL VeEPOU.

Edv yivel eTegepyaoio TV ETIOTPEPOPEVWVY TNUATWY €VTOC EVOG XPOVIKOU Ttapablpou, gival
duvaTtdg 0 LTTOAOYIGHOC TNG Katavoung (TPo@iA), TNG TaX0TNTOG KATA PAKOG TNG S1adpOUnCG
Tov onuatog (Acoustic Doppler Current Profiler - ADCP). Mpokeluévou va petpnbei n ouvi-
0100 TNE TaX0TNTAC TOU VEPOU KABeTa otn d€aun XpnotdoTtololvtal atnv TPd&n duo dETHEC
UTtd PIKPN ywvia PETa&L TOUG. AvAAoyd HE TOV apIBUO UTIEPNXNTIKOV dECUWV TIOU XPNOIUO-
mololvtal, €ival duvatog 0 UTIOAOYIOMOC TOU TPICAIACTATOU, R dUCSIACTATOL JIAVUGHATOC
taxVtntag (Mapdptnua, Pwrtoypagia 4.1.).

Ol TUTTIKEG OUXVOTNTEG OAPATOG KUpaivovTal amod 300 éw¢ 1200 KHz, eve 10 g@AAPa gival TG
1a&Ng Tov +0,5%. Eival duvatn n pétpnon TaXVTATWY amod 0 €éwg +6 m/s pe SIOKPITIKN avAAv-
on pétpnong 0,1 cm/s. H gAdxiotn Kol PYEyloTn amooToon pETpnong eEaptdtal amo 10 UNKog
KOPOTOG TNG d€0UNG KAl Kupaivetal amtd 1 m yia tnv eAdxiotn (VWNAARG cuxvatntag alodnth-
pag) €wg kal 300 m yia N PEYIOTN (XOUNARG ouXvoeTnTaC aloONTAPAC).

>  Awontipec ADCP kaBetng déoung. H pétpnon yivetal amd okA@QoOg eTiQaveiag Kal
HETPIETAL N KATAVOUN TN TaXVTNTAG OTtd TNV ETIQAVEIN €W TOV TIUBPEva (ExApa 4.2.). Edv 10
OKAQOC dlooyioel TOV TIOTOUO, €ival duvaTh n PETPNON TNG KATAVOUAG TN Tax0TnTag o€ pia
0AGKANpPN Slatopn Tou Totapol. H tautoxpovn Xprion GPS kablotd duvatd Tov UTIOAOYIOHO
Tapoxng, apéowg HPETA TNV OAoKARpwaon NG PETpnong. Mapdpolog alobntipag pmopei va
ToT00eTNBEl pOvIYa ge oTtaBepn BEon atov Bubd, €101 WOTE va PETPAEL TNV KOTOKOPL@N KATO-
voun tax0uIntag.

IxAUa 4.2. MéEtpnon TG Katavoung Tox0TNTog Tou VEPOU amo TNV ETIQAVEIN
£W¢ TOV TILBPEVA PE TKAPOC ETTIPAVEING.



>  AwoBntnpe¢ ADCP opilovTiag déaunc. O aioBntripag TomoBeTeital povigya atnv 0x0n tng

Koitng Kal pge duo SE0pECG PETPAEL TNV 0PIOVTIO KOTAVOUNR TaxXVTNTOG O€ CLYKEKPIPNEVO BAaBOg
(Zxnua 4.3). Zmv TpAyHOTIKOTNTA, KABe Sé0un HETPAEl T OLVIOTWOO TNG TAXVTNTAG KOTA
UAKOC NG déopung. Emedn, duwg, ol déopeg gival umo ywvia, gival duvatodg 0 UTTOAOYIOHAG
¢ duadldotatng TaxLTNTAG.

Ixnua 4.3. Zkapignua okouoTikoU aiodntmpa ADCP opiZovtiag
T0Tt00€TNONG BE0UNG O€ POVIUN B€an o€ Koitn PEUOTOG.

210 IxAMa 4.4., eaivetal n oplovTia dECHUN TIOU EKTIEUTIEL O AIOONTAPOC. TNV TIPAYUATIKOTN-
10 N déopn €ival évag OTEPEDC KWVOG UE TIOAD PIKPO Gvolypa ywviag (TUTTIKEG TIUEG 1-3 poipeq).

IXNUa 4.4. OpiZovtia ekTtePTIOMEVN S0UN aKouaTIKoL aioBntripa ADCP

AKOUN KOl N PIKPA OUTH ywvia €XEl WC OTIOTEAECHA, Ta KEAIG TIOU Bpiokovtal JOKPIA OTtd TV
KEPAAN EKTTOMUTIAC va gival peyaAltepa omd ekeiva Tou Bpiokovial Kovtd tng. Mo mapdadely-
Mo, JE ywvia kwvou 1,5 poipeg, ota 40 m ammoOoTOCN, TO AVTIOTOIX0 KEALD £xel YOG In KAl n
TaxVTINTA TIOU PETPE 0 aloBNTAPAC €ival N Péon TaxVTNTA ToU KEAIOU.
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4.1.2. Texvoloyia pétpnong tou BaBoug porig Tou vePoL o€ SIATON
(PUOIKOU avoIXToL aywyoUl

> Ymepnxntikoi a1oBntipec. H pétpnon tou Baboug otnpiletal atn PETPNON TOU XPOVIKOD
3100 TAPOATOG METOEL TNG OTIOOTOANG EVOG LTIEPNXNTIKOU TIAAMOU aTIO TNV ETIQAVEIN TOU VEPOU
KOTAKOPLUEO OTOV TTUBPEVA Kal TNG ARWNG TG aviavakAaong tou TaApgol. H pébodog petpdel
10 BABOC o€ éva onueio Kal, CLUVETIWCE, ATIOITEl CAPWON TOU TIOTAPOU, TIPOKEIUEVOL va PETPAOEL
N OUVOAIKA JdloTopr. H TEXvoloyia twv alodntipwv avtv (Mapdptnua, dwtoypagia 4.2.)
gival avamtuypévn, evw 10 KOOTOG Toug dev gival 1d1aitepa vPnAG. H dIaKPITIKY TOUG avaAuan
eival tng T1déng Tou 1 cm 1 pikpdTEPN, EV® N akpiBela TouAdxiotov 0,5 %

>  MIKPOKUUOTIKOI 0108NTAPEC. SN ouykekpipgévn pEB0dO pétpnong tou PBdBoug, éva
obotnua Kivntol Radar @épel TopTd eupeiag dE0PNG, O OTIOIOG EKTIEUTIEI KAl CUAAEYEL orjuaTa
OXETIKA XaPNAAG ouxvotntag, TNG Taéng Twv 100 MHz. H taxVuinta d1ddoong evag NAEKTPO
poyvnTikoU TtoApol €€apTatal amo TNV dINAEKTPIKY ataBepd Tou péoou ato oroio diadidetal.
1oV TTUBPEVA, TO NAEKTPOPAYVNTIKO KOPA TEPVAEL OTIO TO VEPO OTO £€dA@OC, OTIOU KAl dIEID-
d0el eAa@pw¢ (Ground Penetrating Radar - GPR). Ta duo dI0QOPETIKA ULAIKA oxnpati{ouv
£€va 0PIOKO OTPWUA, N OTIOCTACH TOU OTI0IOL PTIOPEi va eVTOTIIOTEl HETW KATAAANANG eTte&ep-
yaoiog onpatog. To mapamndvew Radar dnpiovpyei uPnARg avadlvaong Katatopn tou Tubuéva,
HETPWVTAC TOV XPOVO €VOC NAEKTPOUAYVNTIKOU TIOAPOU PETAEL TOU TIOUTIOU, TOU OVOKAQGTIKOU
opiou Kol Tou d¢KTn. H péBodog Bpioketal OKOUN O€ TEIPAPATIKO OTASI0, VW TO KOOGTOG NG
gival, TTPog 10 TIOPOV, ATIAYOPEVTIKD.

4.1.3. Mé£60odol uTtoAoyIopoD TNG TIOPOXHC O dIATOUr PUCIKOU
avolxTol aywyou

Avdloya pe TI¢ duvatdTNTEG PETPNONG TN TaXVLTINTAG Kol Tou BAaBoug pong tou vepol, oTnv
Koitn €vog @ualkol avoixtol aywyol XpnoidoTtoloUVIal TIOIKIAOL TPOTIOl LTTOAOYIOHOU NG
TIaPOXNG:

YTnoloylopog tTng mapoxng ME xpnon tng e&icwong ouvéXelng. ZTnV TEPITITWON aAUTH,
n oAlkf) Tapoxn Tou pelPATOC UTTOAOYIeTal pe TNV e€icwan ouvéxelag (MamapixanA 2001):

(4.1)

omou: Q eival n oAikn Tapox oe m3sec, vi gival n péon Tax0TNTA pPorg oe m/sec ge KAbe
dlatopn i, Tou €xel MAATOG bi Kal BaONn pong yi-1 kal yi ota dkpa TNg o€ m.

H péon tax0Inta pong eKTIHATAL OO ONUEINKA METPNON HE MUAIOKO, 0€ KATAAANAO onueia
¢ LddTvng dIOTOUAG. O ETIKPATESTEPOG, ONUEPA, TPOTIOC €ival autdg HUE TOV OTIOI0 UTTONO-
yiZetal n péon tax0INTA WG 10 NUIABPOIoUA TWV TAXUTATWY TIOU PETPWVTAL o€ BAON TIOL aVTI-
atolxolv oto 0,2 kal 0,8 TOL OAIKOU, EV®, TALTOXPOVA, TIPOCdIoPileTal KAl To TIAGTOG TNG dla-
TOPAG OTNV OTIoi0 AVTIOTOIXEl N LTTOAOYIZOEVN TaXVTNTA. AKOAOULOE( oE guXvOTNTO N PETPN-
on tn¢ tax0INTog oto 0,6 Tou 0AIkoU BdBoug. H Ttapoxr Touv uTtoAoYieTal He aUTOUC TOUG dUo
1pOTOLG, €QOCOV Ol UETPACEIS YiVOUV HE TNV aTaAITOVPEVN TIPOooxH, Tapoucidlouvv PECO
g@AAPA PETPNONG TIOU deV EETEPVA TO = 5 %



YmoAoylopdg Tn¢ mapoxng amd UETPAOEI( Tpoepxouevec amd aicBntipe¢ ADCP
OewpnTikd, 0 akpIBrC LTTOAOYIOPOG TG TTOPOXNG VEPOL Q (M3s), amaltel yvwon g YEWHE-
1piag piog dlatopng emi@dvelag A (M2 TOU TIOTAPOU KOl GUVEXH KOTAVOUN O OAOKANPN TNV
eTIQPAVEIN TNG SIOTOUAG TNG CULVIOTWOOC TNEG TaXVTNTAG ToL vePoL VX(y,z) (m/s), Tou eival
K&BeTN oTNn SlaTop. H ouVEXAG KATOVOUN UTIOpEi va TTpooeyyloBei péow delypatoAnyiog o€
TEMEPACPEVO aplBpd onueiwv, T oToia dnuloupyolv évav «kavapBo» (IZxAua 4.5.). v 1da-
VIKR TIEPITITWON, 0 KAVOBOG aUTAG €ival OMOIOPOPQOC, KOAUTITEL OAN T SI0TOMN Kol OTO KEAI
(i,j), n taxotnta Vi ov petpdtal gival n péon taxvtnta Tou KEAIOU. Edv 10 eUPaddv Tov KEAI-
o0 (i,j) eivar Aij, T0Te n eKTiunon TNG GUVOAIKAG Ttapoxng divetal amd tnv e€icwaon:

IxXnua 4.5. KdavaBog uTtoAoylopo0 NG TapOoXNG OO HETPAOEIG TNG TAXVUTNTOG PONG, TIPOEPXOUEVEC OTIO
algbnpa ADCP

O LTTOAOYIOUOG TNG TTOPOXNG, BATEl PETPNONG TNEG KATAVEUNUEVNG TaX0TNTOC, Eival EQIKTOC HE
alobntipe¢ ADCP kaBetng déoung pe peydAn akpifela (Morlock 1996, Simpson 2001,
Mueller 2003).

OTav dev gival EQIKTA N Kataveunuévn o€ KavaBo petpnon tng taxluintag, TOTE aUTH HETPA-
Tal gg pia gévo ypappn Tou KavdaBou Kal, OTn GUVEXEIDN, O LTIOAOYIOUOC TNG TIAPOXNAC YiveTal
pe xpAon tng peBddov «index velocity method» (Rantz et. al. 1982, Sloat and Gain 1995).
TOopgwva pe T PEB0SO autr, amod TIg PETPHAOEIG TaXVTNTAG OT0  KEAIA HIOGUOVO YPAPUNAC TOU
Kavéapou, vTtoAoyiletal pia péon Tax0INTA Vadcp KOl Ao auth vTtoAoyileTal pia péon taxo0-
mta Va yla oAGKANpN 1 dl0toun A, Héow NG oxéong:

o6mou H givatl n otdbun tou vepol.
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H oxéon 4.3 vmoloyiletal pe Tov €€\ TPOTIO: TAUTOXPOVA TNG PETPNONG PE TOV QloBNTAPA
ADCP yivetal pétpnon-ektiynon tng otddung H Kal tng MPAYyHOTIKAG TIApoXAg Q pe GAAeC
peBodoug (mX. ouoxétion oTadung - SlaTopnAg - TOpoXnGg, Métpnon pe ADCP KABetng
déopng). H mapoxn Q 1oovtal ye Q = AV a Kal, S1AIpOVIAG TNV TIOPOXH HE TN dIOTOUR, LTIO-
Aoyiletal n péon taxvInTa dlOTOUNRC. 'ETol, AapBavovtag Kal Ti¢ duo tax0Integ Va,Vadep Kal
EKTEADVTAC TIC HETPAOEIG AUTEC VIO JINQOPETIKEG OTABUEG Kal TIapoxEG Bpiokoupe Tn axéon
TI0V TI oLVOEel (regression analysis). H oxéon auti pmopei va gival ypaupikg f o Tmepi-
TIAOKN, €I0IKE O€ TIEPITTWOEIG TIOTOUWY PE EVPEWC KUHPAIVOUEVN OTABUN, TUPRW®SEN pon Kal
EMIOTPOQEG vePOUL (backflow).

YTMoAoyIopOg TNG MOPOXAC HE TN XPAON KOPTUA®Y OTABPNG - TapoXNC. Edv dev umdapxel
duvatoTNTa PETPNONG TNG TaXVTNTAG PONG, O LTTOAOYIOUAC TNG TTOPOXNG O€ YO SlATOUN TIOTO-
poU, yivetal géow TNG PETPNONG TNG 0TABUNG TOL vePOU Kal TN XPHoNng TNG oXEGNG TIOL CUV-
8€€l TNV TOPOXA ME TN OTdOUN otV €v Aoyw diatopr) (MamapixanA 2001). H pétpnon tng
oTAOUNG PE OTABUAUETPA 1) OTABUNYPAPOUC Eival PIO OXETIKA OTIAR dladIKaTia. STn CUVEXELD,
aTaltEiTal 0 KaBopPIoPOC TNG oXE€ang n oToia Ba Sivel TNV TAPoXN OTIO T YETPOOUEVN OTAO-
un Tou ToTOPOUL. H oxéon eival duvatd va TipoKVOWYEl OTO TI KAUTIOAEG OTABUNG-Ttapoxng. O
BaBuog amAOTNTAG TNG OXEONG AUTAG €EAPTATAL OTIO TO TUAUO €AEyXou 1) dlaTopn eAéyyou
(control) Tou Totapol. Mg ToV 0pO QUTO, OVOUALOUME MIa SIOKEKPIUEVN SIATOMN TOU TIOTAPOL
N éva tpApa g SladpopnRg Tou, oTnV TEPloXh HETPNONG TNG OTABUNG, TIOU XapokInpiletal
amd éva oplopévo ouvduaopd oxNHaATog, KAiong, dlatoung Kal tpaxlInTag. MTopei va gival
MOVIPO, OTav ol TtponyoUpEVEC TIOPAUETPOL gival oTaBepég, N YN HOVIPOo. Otav oto TuAuA
eAéyXou: a) LTIAPXOUV OTOBEPEG TUVONKEG PO Kal B) dev dnulovpyeital vTtepLYWON NG
otdBung, AOyw OTévwong TG Koitng KaTtavin 1 ocLUPBOANG Tou Bewpoupévou TUAMPATOG TOU
TIOTOMOU pe GANO LOATOPEVHO KATAVIN TOU OTaBUol PETPrOoEwY, N Tapoxn e€aptdtal pévo
omd ) oT1dbun Kal n oxéon otabung - Tapoxng €ival amin Kal povoohpavin. OtTav OpwWE ol
mponyolueveg duo cuvOnkeg dev e€acg@alilovtal, n Tapoxn eaptdtal kat amd tnv KAion g
YPOUMNG EVEPYEIOG TIOL ATIOTEAED pla eTITTAéOV PeTaBAnTA. ‘Etol, yia tnv idla évdeién tou
oTaOUNUETPOL LTIAPXOUVY SUO dla@opPETIKEG Ttapoxég QL Kal Q2. H mapoxn QL avTioToIxEl o€
KOVOVIKEG TUVONAKEG PoNG, evd N Tapoxn Q2 oe cuvOnRkeg LTEPLYWWONC TG OTABUNG, €&al
Tiag KATIOIOU €UTTOdIOL KOTAVIN TOU onueiov pPETpnong InNg otddung A

Av KOl N TIPWIN eviOTwaon gival OTl, amAn, YovoohHpavin oxéon otddung - mapoxng dev PTo-
pei va vTdpxel OTNV TIPAYUOTIKOTNTA, HE KOATAAANAN €KAOYH TOL UJPOUETPIKOL GTOBHOL Kal
TOUL TUAPOTOG EAEYXOU, T CQAAPATA KOTA TOV UTIOAOYIOHO TNG TIOPOXAG OTIO WO OTTAR oxéon
a1aopung - mapoxng eival tdoo pikpd TOL PTIoPoUV va ayvoolvTal.

‘OTav N KAON TNG YPOUMNAG EVEPYEIOG OTNV TIEPIOXH TOU LSPOUETPIKOL GTOBWUOL gival TTAVTOTE
n ida yia v idla otddun, 161€ N oX€on oTAOUNG - TTOPOXNG TIPOCSIoPIleTal TEIPAUATIKA HE
UETPAOEIC TNG OTABUNG KAl TNG TIAPOXAG OTOV USPOHETPIKO OTOOUO Kal gival ouvhnBw( ekOe-
TIKA. H KaumOAn oTtd0png - Tapoxng MTopPEl va TTOPOoUCIAlEl TIOAUTIAOKOTEPO GXNHA, OTAV N
dlatoun gival ouvBeTn Kal dTav VTIAPXE! HETABOAA TOU TUAMATOCG EAEYXOL HETAEL XOUNA®VY KOl
VYNAQV TIOPOXWV. AKOUN KOl O HI0 TIPOCSIOPIoUEVN OXEon OTABUNG - TTOPOXAG, KATw amo
OUVOAKEG POVIUNG dlATOUNG EAEYXOU, ETTIBAAAETAL VA YiVOVTal TLEPIOBIKEC PETPAOEIC KAl ETIA-
AnNBeboelg TNG KAPTIOANG, AOYW dUVATMOV TIPOOXWOEWV 1 SlaBpWoewy NG dlatoung. Eival
autovonto 4Tl n d1adIKaoio aUTA TIPETIEL VO ETTOVAANUPBAVETAL TIOAD TIEPIOCTOTEPO KATW OTIO
OUVOAKEG PN HOVIUNG JIOTOPNG EAEYXOU.



H ekBeTIKp oXéON TOUTIEPIYPAPEL TNV KOUTIOAN OTABUNG - TTOPOXNAG €ival TNG HOPYAC:
Q = aHb (4.4)

omou: Q= mapoxnioe m3Isec TOU AVTIOTOIXEl 0€ aTAOUN H, H = OYog Tng otddung oe m Kal
a, b gival otaBepéc.

TNV mepimTwon 1o n Tapoxn dev gival pndevikr, 6tav H = 0, n tponyolpevn axéon TIPETEl
Vo GUUTIEPIAGREL Kal Tov 0po HO Tou avtiotolxei oto OWog otddbung, Omou n Tapoxn eival
MUNOBEVIKN, OTIOTE TIAIPVEL TN HOPON:

Q = a(H - HO)b (4.5)

O vTmoAoylopog tou HO pmopei va yivel pe dokIMEG. ZxedlaleTal, dnAadr, o€ AoyaplOuIKo
xapTi n diagopd H-HO, oe oxéon pe TNV mapox Q. H Ty tou HO, 1ou divel gubeia ypappn
eival n embuunth TA.

AT 10 {e0yn TV (QO) Kal yvwpilovtag 1o HO, uttodoyiovtal ol otabepég a Kal b, pe pedo-
dou¢ BéATiotng Tpooapuoyng (best fitting analysis). Tétola eival n pébodog Twv ehaxiotwv
TETPAYOVWY, KOO, €Tiong, Kal PHEBOJOL PN YPAUMIK®OV EAAXIOTWV TETPAYDOVWVY, AOYW Un
YPOUMIKOTNTAG TNG e€iowang (4.4).

EmiAoyn tng 6€ong eykataotacng Tou TIPOTUTIOU
OLOTAPATOC PETPNONG TTAPOXNG OTOV ZTPUPOVA

Ta kpitApla yla tnv €mAoyn tn¢ 0€ong eyKatdoTaong Tov TPOTOTIOU CUCTANPATOG HETPNONG

TIOPOXNG OTOV ZTPUUOVA NTAV Ta aKOAouba:

o) n 6éon va Bpioketal, KoTd T0 duvaTd, TTANCIOV TNG EKBOARG TOU TIOTANOV, WOTE N PETPOL
JEVN TTOPOXN va €ival AVTITIPOCWTIEVTIKA OAOKANPNG TNG AEKAVNG OTIOPPONC,

B) n pon Tou vepolL va pnv emnpealetal amd TNV €icodo 10V Balaaavol vepoU, AAAOIDVOVTAG
JE TOV TPOTIO AUTO TIG HETPAOEIG,

Y) N Koitn TOU TOTOMOU va gival, KATA TO dUVOTOV, OUOIOHOP®N KOTA HNAKOG TNG SIOTOUNAG
p€tpnaong tng mapoxng Kai

5) ol TaxVINTEG PONC TOU VEPOU Va gival OXETIKA PIKPEG, WOTE VO EAAXIOTOTIOIEITAL N TTIBAVO-
NTA KATOOTPOYNC TWV 0pYyAvVwY PETPNONG.

Me Baon ta Tapamdvw, n B€0n £yKATAaTaoNG TOU TIPOTOTIOV CUCTAPATOC PETPNONG TNG TOPO-
XN¢ (Longitude:484983, Latitude:4518336-EGSA87), utmtodeixOnke amd tn AlgbBuvon Eyyeiwv
BeAtiwoewv Zeppwv (AEB Zeppwv) Kol Bpioketal TAnciov Tou olkiokou tou AvtAlootaciou
EpmAoutiopol tou Afupouv Opgavol (Mapdptnua, ®Pwrtoypagia 4.3.). Mpv amd tnv opioTIKA
eTIAOYN NG 6éang, SlEPELVVONKAV TPEIG OKOUN €VOAANAKTIKEG BEoelq. H Tipwtn Bplokdotav
gTNV Kalvoupyla YEQUPO TOL ZTPLPOVA, Kovid otn Baiacoa (Mapdptnua, Pwioypagia 4.4.0),
OTIOU N VEICTAPEVN JOMIKN KOl NAEKTPOAOYIKN UTIOd0UN €uvoolaav TNV TOTI0OETNON TOU
oUOTAPATOG. QOTOC0, CUUPWVA HE TTOAAIOTEPEC HETPHOEIG TNG AEB Zeppcdv, n por) Tou vepol
otn Béon auti @aivetal 011 emnpedletal WIaitepa amd tnv €ico0do Tov Balacaivol vepol, UE
OTIOTEAECUO Ol UOPOAOYIKEG OUVONKEG va PNV TIPOC@EPOVTAL VIO OKPIBEIC peTprioelg. H de0-
1epn Béon Tmou dlepeuviBnke Bplokdtav oty TOAAIA YEQUPO TOU ZTpupdva (MoapapTnua,
dwroypagia 4.4.8).
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H ouykekpiyévn Béan amoppipOnke, e€altiog TNG PN €LVVOIKAC dlAPNOPPWONG TNG 0XONG TOL
TIOTOPOU, TNG OTOPENG HIKPWV vNoidwv otV Koitn Ttou, KaBw( Kal TNG OTapPENG Twv dOKWV
oTAPIENG NG YEQPUPAC, Ol OTIOIEC TIOPAPOPP®VOUV TN QUGIKA por Tou Totapol. H Tpitn,
TN0G, €VOANOKTIK B€on BPIOKOTAV OTIC €YKOTAOTAOEI( EVOC UQICTAPEVOU OVIAIOOTACIOU,
mepimouv 500 n  KATAvIn TNG OPICTIKAG B€ong eykatdotaong tou TpotuTou (Mopdptnua,
dwrtoypagieg 4.5.0 kal B.). Zm 6éon auth, TTOPOTI LTIAPXE JOUIKN KOl NAEKTPOAOYIKA UTTOd0-
un, 10 BABOC TOL VEPOU KOTA PAKOG TNG SI0TOUAC TOL TTOTOMOU ATV I31AITEPA HIKPO (EWG KOl
10 éva TPITO TIEPITTOU TOU CUVOAIKOU PRKOUG TNG JIOTOMNC), YEyovdg o oTtoio Ba kabiotoloe
TI¢ petpnoelg ye ADCP mipoBANUATIKEG.

H katatoun ¢ S10TOPAG TNG KOITNG TOU TIOTAPOU OTNV OPIOTIKN B£0n €yKATAOTAONG TOU TIPO-
1010V diveTal oTo TXAMA 4.6. To TTAATOG TOU TIOTAUOU OTn B€an auth €ival 47 n, evw 10 HEYI-
oto BaBog Tou vepol pmopei va @tdoel Ta 3,2 n.

0.00 10.00 20.00 30.00 40.00 50.00

IxAUa 4.6.  Alotoun NG Koitng Tou ZTPuPOvVa otn B€on £yKATAGTOONG TOU TIPOTUTIOU GUCTAHATOC,
METPNANG TNG TIAPOXNC.

ETiAoyn TEXVOAOYIWV PETPHCEWV

H tautoxpovn PETPNON TNG KATAVOUNE TNG Tax0TnNTag Kal Tou BaBoug tng pong touv vepol Kal,
0TN GUVEXEID, O LTTOAOYIOPOC TNG TIOPOXNAC, €ival duvaTo va eTITELX Ol Ye peydAn akpipela,
ue I xprion aiodntipwv ADCP k&Betng déopung. MapoAa autd, ol OKOTIOi TOU £€pyou aTtaITOOV
™M POVIUN eyKaTAoTOon €vO¢ CUCTAHATOC WETPNONG TNE TTAPOXNE TOU TIOTOHOU, TO OTtoio Ba
dlevepyei PETPNOEIC a€ ouvexn BdAon, Xwpi¢ va gival amapaitntn n avlpwTivn Tapouaia.
SUVETIWC, N €TUIAOYA TNC OAPWAONE TOL TIOTAPOU PE GKAPOG, TO OTIoio Ba peTa@EPEl aloONTA-
pa ADCP kaBetng déopng, dev KpiBnke emIAEEIUN.



Mia A0on 6a Atav n péviun t1omoBETnon evog aiodntipa ADCP atnv 6x6n Tou Totopou, Kal,
01N OUVEXEID, O UTTOAOYIOMOC TNG TTOPOXNE VO Yivetal pe XprAon ¢ uebddou «index velocity
method». To TPOPRANUA TNG TIPOCEYYIONG OUTAC €ival 0TI N péon TaXVINTA Vadcp TIOL UTIO-
Aoyiletal og éva pdvo BaBog dev UTIopE va SWOEl IKAVOTIOINTIKA €KTiunon tng péang taxo-
NTOG 0AOKANPNG TNG JIOTOPNAC Va. Z€ AUTH TNV TEPITITWON, T0 CEAAYO OTNV EKTIUNON NG
TIAPOXNAC UTTopEi va gival TG Té@é€ng tov 10 %(Morlock et. al 2002).

H A0on Tou TeAIKG ULI0BeTAONKE, a@opoloe TN XpHon &vog aiobntipa ADCP opiovTiag
déoung, 0 omoiog, wat600, PTopei va KivnBei autopata, Xwpi¢ avBpwTtivn TapéuBacn, ot
SI0QOPETIKA BAON, WOTe va dnuiovpyei évav duadldoTato KAVABO KEAIWV, EVTOC TWV OTIOIWY
Ba petpatal n tax0Inta. O1 peTproelg TaxOTnTag Ymopoly va yivovtal autduata, o€ KaBnue-
piv) Baaon, 1 660 ouLXVA ETITPETIOLY Ol TIEPIOPIOUOI 0T JIaBETIUN EVEPYEID TOU CUGTHMATOC.
KatdAANAO AOYIGUIKO XPNOIPOTIOIE TIC HETPAOEIG aTTO OA TO BABN, TIPOKEIUEVOL VA UTIOAO-
yioel pe 600 10 duvaToV PeYOADTEPN OKPIREIO TNV TIPOAYMOTIKA TTOPOXK TOL vepoUl. EmimAéov,
n amotlTWaon Tou TIUBUEVA TNG KOITNG KATtd PMAKOG TNG dIOTOUNAG HETPNONG TNG TaX0TNTOG UTIo-
pei va yivetal o€ TOKTA XPOVIKA SIOCTAMATA, 1 OTIOTE LTTAPXEl EVOEIEN AANAYAG TNG YEWME-
Tpi0g TOU, PE QUTOUOTN ETIIQAVEIOKK) CAPWON TOU TIOTOHUOU, XPNOIMOTIOIVTIAG UTIEPNXNTIKO
BuBoueTpo.

Meplypa@r Tou TIPOTUTIOL CUCTHHATOC PETPNONG TIOPOXNAG

To TPOTUTIO CLUOTNHA PETPNONG TIAPOXAC OTIOTEAEITAL ATIO TPEIG ETIUEPOUG OVIOTNTEC:

A) Movipya tomtofetnuévo oe ouykekpluévn B€on, LTTORPULXIO PNXOTPOVIKG GUOTNUA PETPNONG
¢ KATaveUnUévNg TaxVTNTAG TOV VEPOU, O€ pia S1aTOur TOu TOTapOoU.

B) Autopato cOotnua pétpnong tou BABoLG Tou TIOTAPOU G€ OAOKANPN TN dlATOUN TOU, GTNV
idla Béon pétpnong pe 1o cbotnua A

N Z0otua vTtoAoylopol TNG TIAPOXNAC TOU TIOTAUOU, BACIOUEVO OTIC HETPATEIC OTIO TO GUCTHUATO
A Kol B Kol o€ éva ETTIIOTNHOVIKA OTIOSEKTO HOVTEAO.

4.4.1. Ootnua A - METpnon NG KAataveunuévng Tax0TNTag PONG TOL VEPOU

To oboTnpa Bagifetal atn xpnon evog aiobntipa ADCP pe duo opIlOvTieG SE0PEC ONUATWY
(Mapaptnua, dwrtoypagia 4.6.). O ailcBnTRpag BpiokeTal TOTOOETNPEVOC O pia KOTOKOPLEN
00KO, HOVIHWG KATW aTtd TNV ETIQPAVEIN TOU VEPOU Kal PTIOPED va KivnBei oe Sl0QOPETIKA
Badn (kotd pRKog tnNg dokov), HEoW €VOG CLUOTAPATOC Kivnong EAeyXOUEVOL OTIO HIKpOUTIO-
AOYIOTH HE TO KATAAANAO Aoyiopiko (Mapdptnua, dwtoypagia 4.7.). Ol HeETPACEIC TaXVTNTOC
Kol oTdOung AappBdvovial autdpata TOUAGXIOTOV Hia @opa nuepnoiwg (i Kal 1o ouxvd, eav
gival emIBLYNTO KOl EQOCOV UTIAPXEL SIOBETIUN EVEPYEIN), EVW TIOPEXETAL N dLVATOTNTA KATA
BoUAnON KIVACEWV Kal YETPAOEWY, €iTE OTIO TOTIIKO XEIPIOTH, €iTe PEOw TNAE-eAEyXoU (£QOTOV
uTtapXel dlaBéaiun evépyela). O1 PeTpnaocelg petadidovtal atov H/Y ToU CUCTAPATOC UTIOAOYI-
opou Tapoxn¢ (cbompa M), péow tou SIKTVOL KIVNTAG TNAEQwWViog GSM. To NAEKTPOVIKO
olboTNUa EAEYXOU TNG Kivnong, HETAS0ONG TwV PETPOEWV Kal dlaxeipiong tng evépyelag Ppi-
OKETOI 00QAAWG TOTTOBETNUEVO OE KIBWTIO EI8IKWV TIPOJIAYPAPWY aoPAAElnG. H evépyela yia
N A&lIToupyia TOU CULUOTAPOTOG TTapéXETal amo &va NAIOKG TdveA (Mapdptnua, dwrtoypaia
4.8.) GUYKEKPIPEVNG 1I0XVOC, TO OTtoio £X€l TOT0BETNOEI TNV 0pOPN TOL KIBwWTiOU pE TPOTIO
WOTE VO PNV €ival opatd Kol EVKOAA TIPOOTIEAACIYO. TNV TIEPITITWON TIOU O TIOTAPOC €ival
TIAYyWPEVOG, N OTIOINdATIOTE Kivnon TOU aloBNTAPa aKUPWVETAL auTOPATA OTtd TO CUCTNHPA YId
AOyoug ao@AAElng.

4.4
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4.4.2. z0otnua B - Métpnon tng Katavoung tou Bdadoug vepou

To ovotnua BuBopétpnong Baciletal ot PNXOVIKA ETQEAVEINKT 0OPWAON TOU TIOTAPOU KaTd
MAKOG TNG dlaTopng METPNONG TNG TaxX0TNTAg TNG POAG OTIO €va auToypa@iko BuBduetpo. To
BuBoueTpo BPIOKETAI TOTIOOETNUEVO OE pia HIKPK, EAA@PIA KAl TIAWTH KATOOKELH («OKAQOG»),
n ormoia €ival og B€on va Sl0TPEXEI EYKAPTIN TNV KOITN TOU ToTtapoU pe tn Bonbela ocupuato-
gxolvou. H kivnon oto cuppatdéoxolvo Ttapdyetal héow tpoxoAiag (Mapdptnua, dwtoypagia
4.9.). O1 HETPAOEIC aTTOBNKEVOVTAL O POPNTO CUCTNHA YNPIAKNG KOTAYypa@ng, amo 10 0Toio,
MEOW OEIPIOKNAG BUpAC eTIKOIVWVIAG, €ival duvaTth n avaktnon twv dedopévwy. To cloTnua
BuBopétpnong Bpioketal eyKOTECTNUEVO POVIMO 0TV 6XONn TOL TIOTAPOU, €V O AIOBNTAPAG
BuBopéTpnoNng KOl TO KOTAYPOAPIKO €ival @opNnTd yia AOYoug ac@aAieiog. H Bubopétpnaon pmo-
pei va mpaypatomoindei and évav Povo XeIPIoTh.

4.4.3. z0oTtnua I - YITOAOYIGUOC TIOPOXHC

To o0otnua uTtoAoylopol TIOPOXAG aTIoTEAEITAl amd évav H/Y e@odlacuévo pe aclpPATO
modem (GSM) Kal KATAAANAO AOYIGUIKO ETTIKOIVWVIOG, eTteéepyaaiag Kal apxeloBétnang
5edoPéVWY, TO OTIOI0 eKTEAEITAl o€ TOPABLPIKG TepIBAANOV. O H/Y AauBdavel kKaBnuepiva ta
dedopéva tax0TNTOC aUTOPATA, PHECW TOU JIKTVUOU GSM armd 10 CUOTNHA PETPNONG TAXVTNTAG
(Z0ompa A). Emiong, AapBdavel, amod 10 kataypa@ikd tov ocuotiuatog Bubopétpnaong, To Tpo-
@iA BaBoug Tou TOTOPOU OTn CLYKEKPIPEVN B€on PETPNONG TWV TOXUTATWY, KABE @Oopd TIOU
véeg PETPNOEIC eival dlaBETIPEC. ZTn OUVEXEID, XpnoldoTiolei Ta dedopéva BaBoug Kal Taxv-
TATWVY, TIPOKEINEVOUL VA UTIOAOYIOEl TNV TIOPOXH VEPOU TOU TIOTAUOU. TO AOYIOHIKO XPNCIUOTIOI-
el TV idla katatoun BaBoug, €wg O0ToL TOu d00¢i pia KavoLpyla Katatour. OAa Ta dedoué-
va amoBnkebovTal o€ apxeia yio TEPAITEPW XPNON Kal avaAucn. EKTOC amod ta Topamndvw, n
UTTOAOYI{OUEVN TTAPOXH TOL ZTPUPGVA dIaTIBETAI OE TIPAYUOTIKO Xpovo oto dladiktuo (Eikéva 4.1.).

Mapoxii Tov ToTap0d ETpUpGVa

AVGYAU®O KOTNG TOU TOTAHOD TPUGVA

Ewova 4.1. Metddoaon tng uttohoyl{dpevng Topoxnig Tou ZTpupdva o
TIPAYMATIKO XPOVO OTO dladIKTUO.



4.4.4. ATIOTEAECUOTA UETPHIOEWV

Ol TEIPOPATIKEG YETPATEIC TIOU TIPAYHOTOTIOIRONKAV KOTA TN JIGPKEIN EYKATACTAONG TOU TIPO-
TOTI0L, €3€I€aV TIOAD IKOVOTIOINTIKH CUP@WVIA PETOED TWV PETPACEWVY TOU TIPOTUTIOU KOl TOU
HUAIOKOU. TO ATIOTEAECUOTO TWV UETPOEWY O JIAPOPETIKA BAON @aivovtal ota ZxAuata 4.7.
€w¢ 4.9. oL akoAovBoUlv. 1o TxAUa 4.10., divovtal ol dlaPOoPEC (WG TTOCOOTO ETU TIC EKATO)
OTIG METPNHEVEG TAXVTNTEG TN PONE TOL VEPOU, OTIWG OUTEC TIPOEKLYAV OTIO TIG dLO HEBODOULG.

Babog pétpnong 25 cm

SXAMa 4.7. METPNOEIC TNG TaXVUTNTAC PONG TOU VEPOU OTOV STPUMOVA g€ BABog 25 cm, e Tov aadntpa
ADCP Kal pg HUAIOKO.

Bd&Bog pétpnong 50 cm

IxnAua 4.8. MeTproeIg TN TaxOTNTOC PONE TOU vePOU OTov STpupdva ae BaBog 50 cm, pe Tov cgbntipa
ADCP Kal Pg HUNOKO.
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Ixnua 4.9.

IxAua 4.10.

BdBog pétpnaong 75 oyn
A D C P o Muiiokog

5 10 15 20 25 30 35 40
Amootaon amod Ty 6X6n. m

MeTtproeiq TG Tax0TNTag Pong Tou vepou otov ZTpupdva o Babog 75 cm, Pe Tov aiobntipa
ADCP kol pe HUNOKO.

5 10 15 20 25 30 35 40
Amocotacn amo v 6x6n. m

Al0@OpA TOXUTATWVY PONG TOU VEPOU OTOV ZTPUHOVA, EKQPOCUEVN ETTI TIC EKATO, OTIWC OUTEG
TIPOoEKLYaV amd PETPRoelg pe aiadntipa ADCP kal JUAioKO.
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BéATiIoTO ox€dla avadlataéng
TWV OyPOOIKOOLOTNUATWY OTN AEKAVN TOU ZTPUMOVO

Elcaywyn

H yewpyia otnv mepioxn Tng AeKAVNE ToU TIoTapol STpupdva XapaKInpileTal amo v MIKPA-
TNON TIEPIOPICPEVOL OXETIKA aplBpol KAASWV Tapaywyng. Mpokeital yia TI¢ TTopad0oIakEg
otnV Teploxn KOAAEpyeleg BapBakiov, apaBoaitov, pndikAg, Kamvol, pullol, TeOTAWY, TIOTI-
OTIKOU OITOpIol KOl BIOPNXOVIKAG VIOUATOC, Ol 0TIoieq KataAauBdvouv 10 95 % Tepimou tng
OUVOAIKAG €KTAONG TWV aPdEVTIKAOV SIKTOWV NG Tieploxng. H didpBpwaon auth twv KAGdwv
oTnV TIEPIOXN 0@ eileTal o€ peydAo BaBud otnv aoknBeioca TOAITIKA. H pooceatn avauopew-
on ¢ Koiwvng Aypotikng MoAitikng (KAM), pe toug Kavoviopoug 1782/2003 kot 864/2004,
TIPORBAETIEL TN HEPIKA ATIOOECUEVDT TWV ETIISOTACEWVY OTIO TIC TIEPICCOTEPEG KAAAIEPYEIEG KO
TNV KOBIEPWON CUOTAUATOC AUECWY EVIOXVOEWV, UE BAon TIg ouUVIEdEPEVEG PE TOUG KAGDOUG
TAPAYWYNG TISOTAOEIG TIOU €AaPe KEBe ekUeTAAAELON Yo TNV TpleTia 2000 - 2002.

H e@appoyn TNG vEag TIOAITIKNAG €XEl WG OTIOTEAECHUA TNV OUCIOCTIKY UETAROAN TWV OXECEWV
QVTAYWVIOTIKOTNTAG HETAED TWV KAASWV TOpaywyng, ol oTtoieg eixav koBopioel o€ TONO
peyaAo Babuo ) didpbpwaon Twv KAAdwV atnv Tepioxr. O1véeg auvOnRKe TIOL JIOPHOPPWVO-
VIOl LTTAYoPEVOLY TNV AVAYKN EVOWHATWONRC TOUC OTO TIOPAYWYIKA TIPOTUTIA KO ETUITPETIOULV
TIPORAEYEIC Yo TN VEX dlApBpwaon Twv KAGdwV TG Teploxng. Eival mpogavég 6Tt n véa auth
d1apOpwan cuveTTAYETAl HETABOAEG OTO PEYEON TOU TOMEN, OTA €I00JAUATA TWV ATIOGXOAOV-
HEVWV KOl 0TI CUVOAIKEG ATIAITACEIG TOU TOPED OE TIOPAYWYIKOUG OUVIEAECTEG.

H eTIKPATNON TWV TTPOAVOQEPBEVTWY KAASWVY gival ATOTEAECHA HIAG HOKPOXPOVNG dladIKa-
oiog TTPOCOPUOYAG TNG TOPAYWYIKAG KOTeLBLYVONG aTNV TiEPIoXH. AUTO ONUAIVEL OTI Ol KOA-
Mépyeleg autég TPoaoIdIAdouy OTIC €d0QOKAIMATIKEG OCUVOARKEG TNG AeKAVNG TOou ZTpupdva,
OMA Kal 0Tl €xouv dnuloupynBei ol amapaitnte VTIOdOUEG, O MIKPO i peyaAlTepo Babuo.
Emtiong, £€x0UV ETIIKPOTATE YEWPYIKEG TIPOKTIKEG, Ol OTtoieq deV €ival EOKOAO va PETARANBOUV
BpoaxumpoBeapa. Ol ETMIKPATOVOEC YEWPYIKEG TIPAKTIKEG CLUVOETOUV MIa EVIATIKN YEWPYia, e
XpAon apdeuTIKoL vePOU, MITTOCHATWY, YEWPYIKOV QOPUAKWVY KAl GAAWY EI0pomV. H yewpyia
oTNV KOIAAdO TOU TIOTOHOU ZTpupova aToTeAEl évav amd Toug BacikoUg TapAyovieg TIieang
TOU TOTIIKOU OIKOGUGTHHOTOC.

H petaBoAn Tou oxediov KOANEPYEING TNG TIEPIOXNC B0 €XEl WG ATIOTEAECUA TN UETAROAN TOU
EMITIESOL XPAONG EICPOWV. AANOYEC OTN XPNON EI0POWV PTIOPEI va TIPOEPXOVTAL ATIO TNV UTIO-
KOTAOTAGCT TWV UQIOTAPEVWY KOAAIEPYEI®V ATIO GAAEC, SIOQOPETIKWV ATIAITHOEWY OE ApSEL-
TIKO VEPO, MTTACHATA KOl YEWPYIKE QAPHAKA, N OTIO TN PETABOAN TWV YEWPYIKOV TIPAKTIKOV
OTIC VQIOTAPEVEG KOANIEPYEIEG, N KOL ATIO TN S10TAPNCN TWV 31V YEWPYIKWOV TIPOKTIKQOV, HE
NV avadldpbpwaon TV VPICTANEVWVY KAAdWV TIApaywyns. & KaBe Tepimtwon, Gueon ouvé-
TEIA PIOG METABOANG TOU ETUTESOU XPAONG TWV EIGPOWV €ival n YETABOON O€ S1AQOPETIKO
eTinedo Tieong 010 0IKOCUOTNUA, 18IaiTEPA GTOUE LSATIKOUE TTOPOUG TNG TIEPIOXNAC.



>& MeoOYEIOKEG XWPEC, OTIWG N EANGDA, OTIOU ETIIKPATOUV SIAQPOPEG TIOPAYWYIKEG KATELOUV-
OEIG KOl OXETIKA HMEYAAOG aplBuog KAGdwV Tapaywyng, eival evdlagépovoa n diepedvnon
TWV dLVATOTATWY ETIITEVENG TIEPIBAANOVTIKOV BEATIWOOEWY, PHOVO pE PETAPBOAR NG S1ApBpw-
ang TV KAGdwv mapaywyng. Mia té€tola digpedvnon uttayopeletal amo 10 BeopIKd TTAaiolo
TI0U JIETTEL TN SlaXEIpIoN TwV LOATIKWY TIOPWV (Odnyia 60/2000, KAVOVICHOI yIo TNV TIPOCTA-
gio oTIavVIWV EI0WV TIOVAIWVY, TIEPIOXEG TOU AIKTUOU DYZH 2000 K.ATL).

H diaxeipion Twv uvdaTIKWY TIOpwV ae eTITMEdO LOIPOYEWAOYIKAG AEKAVNG, OTO TIAQICIO TNG
Odnyiag 60/2000, mpolmobETEl TN dlEpelivnon TwV SUVATOTATWY HPEIWONG TWV TIETEWV TIOU
aoKOUVTAl 0TOUG LAATIKOUG TIOPOUG, KUPIWG amo TNV doknon NG yewpyiag. Avtiotolxa, oto
mAaiolo Touv épyou LIFE STRYMON, diepguv@vTal ol duvaTtoTNTEG PEIWONG TNG KATAVAAWGNG
vePOU, OAAG Kal 01 dUVATOTNTEC MEIWONG TWV OYPOXNHIKWV EICPOWV TNG YEWPYiag, OTwg ETTI-
SIOKETAL amd TNV TEPIBAAAOVTIKA S1doTaon TNG aypoTIKAG TIOAITIKAG. H peiwon twv €l0powv
aUTWV (UVBATIKWV KOl AYyPOXNHIKOV) CUVETTAYETAl AVTIOTOIXN MEIWON TWV YEWPYIKWV €1l000N-
pétwv. ‘Etol, n digpedivnon Twv SUVATOTATWY HEIWONG TWV ATIAITOVPEVWY UOATIKWOV TIOPWVY Kal
TWV AypOXNHIKWV OTNV UOPOYEWAOYIKA AEKAVN TOU ZTPUUOVO JIAPOPPWVETAL OE TIPORBANUA
TIOMOTIAQV KOl OVTIKPOUOHUEVWY OVTIKEIHEVIKWV KPITNPIWV.

210 TAaiclo tou épyou LIFE STRYMON, Slapop@mVveTal Kal ETIAUETAL TO TIOPATIAV®W TIPOPBAN-
pa yla TNV udpoyswAoyiky AeKAvn Tou ZTpupova. MpPOKEITal yio YPOPPIKG TIPOBANUO ETTIAO-
YAG oLuVALAOHOL KAASWV TOPAYWYNG KOl UQIOTAUEVWY CUVIEAECTWV, MPE TNV €TIAUON TOU
oTtoiov, o€ TPWTN EACN, €TIAEyovTal Ol APICTOl CUVOVACHOI TWV CGUVTEAECTWY YIo KABE €vav
OVTIKEIUEVIKO OKOTIO EEXWPIOTA, EVW, o€ de0TEPN QPAON, ETUIAEYOVTAl EQIKTEC CUMPBIBACTIKEG
AUCEIQ VIO TOUG OVTIKPOUOUEVOUG AVTIKEIMEVIKOVG OKOTIOUG. ZTNV TEAIKR @ACn Tn¢ £miAuong,
HE TNV EQapPUOYR compromise programming, €TIAEyovtal dUO CUVOUOGHOI TIOU TTEPIKAEIOLV
TIG APIOTEG EQIKTEG ETIIAOYEG TUVSUACHWV.

H Bewpia tng emiduong tov mapamdvw TPoPARuatog avamtdooetal oto Ke@daAaio 5.1., evw
oto Ke@dAalo 5.2. yivetal eKTiUNon Twv EMITMTIOOEWY OTO AKOBAPIOTO KEPSOC KaAl, KATA TUVE-
TIEIO, OTO YEWPYIKO €1003NUA, OTAV PHETABAAAETAI N S1APOPWAON TWV KAAAIEPYEIOV OTNV TIEPIO-
XN, V& 31aTnPoUVTal Ol YEWPYIKEG TIPOKTIKEG.

210 Ke@daAalo 5.3., eKTIHATOI TO EVPOC KOTA TO OTIOIO €ival duvaTOV va PEIWBEI N XpnalyoTol-
o0pEVN TTOOOTNTA aPSEVTIKOU VEPOU, N eQAPUOLOPEVN TTOOOTNTA alWTOU Kal n agia Twv xpn-
CIMOTIOIOUPEVWV YEWPYIKWOV QAPPAKWY, HE TNV avadldpbpwaon twv KOPIwV UQICTAPEVWY
KAGd WV TTOPAywWYNG KAl TWV i810V YEWPYIKWVY TIPOKTIKWY. To OTTOTEAECPATA TIOU TTOPOUCIdlo-
vtal Baacifovtal aTnv €Qappoyr TNG HEBOSOL TIPOYPOAUHATIOUOU TIOAAATIAQV OTOXWV.

AkoAoUBwC, 010 Ke@aAalo 5.4. mapouaialovtal eVAANOKTIKA oX€01a KAAAEPYEIONG VIO OAO-
KANPn tnv TEPIOXA, T OTtoia KaTopTi(ovial Pe €@ApPUOYyR TG HEBOOOU TIPOYPAPHOATIONOV
TIOAATIAQV OTOXwvV. Me KabBéva amd ta ox€dla KAAAEPYEING ETITUYXAVETAl PETABOAR TOU
aKoBdpIoTou KEPDOUGE, TNG XPNOIMOTIOI00UEVNG TTOCOTNTAC apdEVTIKOU vePOU, TG EQAPHUOLO-
HEVNG TIOCOTNTOG adWTOU KOl TNG a&iag Twv XPNOIMOTIOI0VPEVWY OYPOXNHIKWOV O dIa@OPETI-
KO Babuo.

TéNog, oto Ke@aAalo 5.5. emixelpeital pio gOVIOUn avAAUOT TWV EUTIAEKOPEVWY KOIVWVIKOV
OpAdWY KOl 0 OXEDIONOPOC TWV CUPUETOXIKWV J1adIKacIwV yio Tn dlaxeipion Twv USATIKWY
TOpwWV 01N AeKAVN TOL TIOTOPOU ZTPUPOVA, €V TA TEAIKA CLUTIEPAOHOTA TIOPOABETOVTAL OTO
Keg@aAaio 5.6.



72173

MeB0BSOAOYIKO TIAQICIO €KTTOVNONG JIOXEIPIOTIKWV OXESIWV

Mo TNV avdAuon tng KTTOVNONG TwV SIOXEIPIOTIKOV OXediwV aTn Aekdvn Tou ZTpUPOVa, aglo
Tolo0vTal dedopéva TwVv dpAoewv Tou €pyou LIFE STRYMON. Zuykekplpgéva, a&lotololvtal
T0 TIEPIYPOAPIKA dedopéva yia Ta Baoikd PeyEdN Tng yewpyiag tng meploxng (apduog apdeu-
TIKQOV SIKTOWV, KAANIEPYOUPEVEC EKTATEIC, OPIEVOUEVEC EKTATEIG K.G.) KOl TO TEXVIKOOIKOVO
MK dedopéva, TO OTIoio UTTOAOYIOTNKOV OTIO T dEDOUEVA TIOU CUAAEXONKOV PE TIPWTOYEVN
épeuva. Ol TEXVIKOOIKOVOMIKOI JEIKTEG OTIOTEAOUV OTIOPAITNTEG EI0POEC YIO TNV EKTTOVNON
UTTOOEIYUATWY TIPOGOHOIWAONG TWV YEWPYIKWOV TIPAKTIKOV OTNV UOPOAOYIKN AEKAVN TOU
Stpupdva. MAEAOTA, N TPIETAG SIAPKEIN TNG £pEuvag eEa0@AAIoE €va OVTITIPOOWTIEVTIKO dEiy-
MO TIOU CUYKEPALEl EVOEXOPEVEC TIAPEKKAITEIC ATIO TIG CUVABEIC YEWPYIKEC TIPOKTIKEG, AOYyw
OUOHEVAV KAIPIKAOV GUVONK®V i AAAWVY EEWYEVOV TIAPAYOVTWV.

H Tpooopoiwon Twv YEWPYIK®V TIPAKTIKOV TNV TePIoXn Baciletal atnv EKTIOVNON €VOC UTIO-
deiypatog pabnuatikold TTPOYPOAUUATIONOU. AOUIKEG HOVADEC TOU UTTOJEIYHATOCG OTTOTEAOLV TO
12 amo 1a 13 apdeuTIKA SiKTLA TN TIEPIOXNE, KABWC AVTIKEIMEVIKOI Adyol dev eTETPEYaV TN
GUANOYH O&IOTIIOTWV TIPWTOYEVAOVY JeSOPEVWY aTIO EKPETAAAEVTEIG TOU APOEUTIKOU SIKTOOU
Ay. lwdavvn.

To UTIOdElyPa €ival YPOUMIKO OTNV OPXIKK TOU YOP@N KOl TLEPIAAMPBAVEL

>  AVTIKEIUEVIKA OUVAPTNGN. H OVTIKEIMEVIKA ouvdptnon TepAauBavel ta peyédn Tou
KoBopifouv, oe K@bBe TEPITTWON, TOUC OPOUG AVIAYWVICTIKOTNTAG TWV KAGOWVY KOl OTIOTE-
AoOv KpItrplo oOyKPIoNG PETAgL TOUG, ME OKOTIO TOV TIPOCAIOPICHO TOU oLVSLACHOU TwV
S100€01HWV CUVIEAECTWV TIOPAYWYAG TIOU TN MEYIoTOTIOlEl. 'ETOl, yld TO GUYKEKPIUEVO
TPOBANUA, JIOPOPPWVOVTAl TECOEPIC OVTIKEIMEVIKEC OULVAPTACEI], Ol OTIoieq &XOuV
n Hopon:

OTIou g €ival T0 KaTtd TEPITTWON KPITAPI0 GOYKPIONG TOU KAGOOUL j (EKTOONG Xj OTPEUHA-
TWV), TIPOKEIMEVOL yioh M KAGSOUC Ttapaywyng, evo 10 Z gival 10 péyebog Tou peyIoTo-
TIOlEiTOl N EAOXIOTOTIOIE(TAL. H TIPWIN OVTIKEIYEVIKY) CUVAPTNON OQOPA OTO OKABAPIOTO
KEPOOC, TOU OTIOIOUL ETIISIWKETAL N PEYIOTOTIOINON, EVW Ol UTIOAOITIEG TPEI AQOPOLV OTNV
e@appolopevn moadTNTa alWToU, TNV a&io TwV XPNOIMOTIOIOUPEVWY YEWPYIKOV QapUd-
Kwv ({1avioKtova, EVIOPOKTOVA, PHUKNTOKTOVA, QUTOPPUBUIOTIKEG OUCIEC) KOl TNV TI00O
TNTO TOU XPNOIYOTIOIOVUPUEVOU aPOEVTIKOU veEPOU, TWV OTOIWV, AVTIOTOIXA, ETIIBIWKETAl N
eAAXI0TOTIOINGN. ZNUEIOVETAL OTl, OTO OKABAPIOTO KEPSOC d€V TLUVUTIOAOYI{OVTAIl Ol €100~
dNUATIKEG eVIOXVOEIG 08 KAADOUC Ttapaywyng, o0TE N eviaia ava eKPETAANELON Evioxuon.

>  MeTaBAnTtéq. Tig KOpIEG METABANTEG TOU UTIOSEYyHATOG ATTOTEAOVV 01 KAGSO!l TIAPAYWYNG
IOV KOTAAOUBAVOUV TIG EKTAOEIG KABE apSdeVTIKOU JIKTUOU. H eTtiAuon Tou TPOBAAUATOC
TTapEXEl TNV €KTAON KABE KAGAdOUL Ot KABE éva apdEeVTIKO BiKTULO.



Mivako¢ TwV TEPIOPIOPWV. Me TOV TIVOKX TwV TEPIOPICUMOV TIPOCOHOIMVOVTAL Ol
TEXVIKEG OLVONRKEC Og KABE diKTLO. H pOBNUATIKY €KQPOAON TWV TIEPIOPICUWV EAaXIOTOU
gival g popeng:

EVM TWV TIEPIOPICPWOV HEYIOTOV

Omouv aij gival ol ATIAITACEIC TOU KAGDOU j OTOV GUVTEAECTH TOPAYWYNAC i, TOU OTIOIOL N

d108éaiun moootnta Eival A.

O mivakog TEPIOPICUWV dlakpivetal og 12 pépn, €va yia KaOe diktvo, pe TEPIOPITHOUC:
Edd@oug. Mpokeltal yia TN PEYIOTN dIaBETIuN €KTaOon o€ KABE apdeVLTIKO SiKTLO, TN MEYI
ot dloBéoiun apdevoueVn €KTaon o€ KABE apdeuTIKO diKTLO, TIEPIOPIGHOUG EAaXioTOU
YO TOUG KAGOOUC TIOPAYWYNE TIOU LTIOKEIVTOL O BECTUIKOUG i €DAQOKAIMATIKOUG TIEPIO-
PIOPOUC N TIEPIOPICHOUG AUEIPIOTIOPAC KOl TIEPIOPICHOUC PEYIOTOU yia KAAANIEPYEIEC TIOU
dev avtaywvilovtal AANEC.

Epyaciag. MpoKeITal yia TI¢ amaItAoEI TwV KAGdWY TIapaywyng o€ avlp®Tivn epyaacia,
KOTé prva.

Keg@aAaiov.

TEXVIKOOIKOVOUIKOT GUVTEAETTEC. Ol TEXVIKOOIKOVOUIKOI S€IKTEG TIOL XPNCIJoTIoI0UVTal
OT0 UTTIOJEIYHO OQOPOUV OTNV OTIO300N TWV KAASWY TIOPAywyng, OTNV EUTIOPIKA TIPR TWV
TIPOIOVIWY, OTIC OTIAITACEI, TWV KAASWVY Og avBpwTvn epyacia, otnv KoataBaAAdpevn
auoIBA Yo pIoBwPEVn UNXOVIKN epyaaia, otnv a&ia TwV KALVGIHWY yIo TO IBI0KTNTA PUNXo-
vApata, otV aéia Twv oTépwv, otnv aia Twv MTTAoPATWY Kal TNV TIocoTNTa al®ToU TIoU
eQappoletal, oty aéio TWV YEWPYIKOV QOPUAKWY (EVIOPOKTOVA, HUKNToKTOva, {I{avio

KTOVO, QUTOPPUOUIOTIKEG OUCIEC), aTNV aTAITOVPEVN TTOCOTNTA OPJEVTIKOU VEPOU, OTa
KatoBailopeva otoug TOEB apdeutikd T€AN, KOBWC Kal oTIC dATIAVES TIOU OXETI{OVTAl HE
v apdevan (KaOOIPA, NAEKTPIOPOG K.A.).

CpapPIKOG TPOYPAPUOTIONOG. H péB0S0G TOU YPOMPMIKOU TIPOYPOUUOTIONOU OTIOTEAEI
uéBodo aplotomoinong, HE TNV OTIoi0 ETIISIWKETAL N ETITELEN EVOC AVTIKEIMEVIKOV GKOTIOU
(QVTIKEIMEVIKNAG aUVAEPTNONG), OTOV LTIEAPXOLY JIAEOPOL EVOANAKTIKOI TPOTIOl ETTITEVENC
TOU, UTIO PO OPAdA TIEPIOPIOUMY. H eTTiTELEN TOU AVTIKEIMEVIKOD OKOTIOU a@OpPd OTn HEYI-
otoTmoinon f otV eAaxloToToinon evog peyéboug.
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H aAyeBpIkn €k@paon Tou TIPORANHOTOG YPOUUIKOO Tipoypappatiopgol gival n akoloudn:

max (min)

E 2

aijxj < ai 2

(3)

ornou:

Xj gival 0 aplOpog TwV QUOIKOV POVAdWV (OTPEPMATWY) TOU KAGSOU Tapaywyng j, g ival n
TIPN TOL PeEYEBOUC TNG OVTIKEIYEVIKAG CUVAPTNONG TIOU CUVEICPEPEL O KAADOE TTOPAYWYAQ j
ot10 oUVOAO, Z gival n PEYIOTN TIMA TNG AVTIKEIMEVIKAG OLUVAPTNONG, ajj OVTITIPOOWTIEVEL TIC
OTIOITACEI PIAG QUOIKNACG PMOVAdAC (OTPEUPOTOC) TOU KAADOU TIAPOYWYNC j OTOV CUVTEAEDTH
TapaAywWynq i, Tou oTtoiov N PEYIoTN SlaBéoiun TocoTNTa €ival A.

H availuon oakoAouBei Tn péB0d0 TOU TIPOYPOUUATIONOU TIOANOTIAGV OTOXWV, N OToid TEPI-
ypdoetal amd tov Cohon (1978). Mapadeiypota £@OpPOYynRG ATOTEAODV Ol EPYOTIEC TWV
Romero and Rehman (1989), Psychoudakis et ai. (2002) kai Piech and Rehman (1993).
Mpoékeital yio péO0S0 e TNV OTIOIN ETTIDIWKETAL O TIPOCSIOPITHOC TWV OXEDIWV KAAAIEPYEINC
TIOU ETTITUYXAVEl TOV CUPBIBACHO TWV TECCAPWY OVTIKPOUOHUEVWY OTOXWV: TN HEYIOTOTIOINGN
TOU OIKOVOUIKOU aTtoteAéopOTOg (OKOBAPIoTO KEPSOG), TNV €AAXIOTOTIOINCN TNG TIOOOTNTAC
al®Tou, TNV EAaXIoTOTIOINON TNG A&i0g TWV YEWPYIKWV QOPPAKWY KAl TNV EAAXIOTOTIOINGN TOU
apdeVTIKOD VEPOU. TN OLVEXEID, TTOPOUCIALETOL O AAYOPIOUOG EQappOoyn¢ TG peBddov, alu-
@wva pe Tov Cohon:

Koataokeudletal o Tivakag aplotwv Aboswv (pay-off matrix). H kataokeury tou Tivaka api-
OTWV AOOEWV TIPOKOTITEL ATIO TNV ETHIALON TWV TIPORANUATWY EAAXIOTOTIOINGNG TNG TTOCOTNTOC
alwTou, TNE a&iog TWV YEWPYIKOV @APUAKWY KAl TNG TTogOTNTAC TOU apdEVTIKOD VEPOU KOl
deylotomoinong tov akaBdplotouv KépSoug. Exnuatiovtal, €101, T€00Epa TIPORARUATA OpPIOTO-
moinong, P& AVTIKEIMEVIKA OUVAPTNON TO KABE TPOPANUA KOl TOV D10 TIIVOKO TIEPIOPICHWV,
OTIWC TIEPIYPAPNKOV TIOPATIAVW. Ta TIpOavVO@EPBEVTA PEYEBN TWV KAASWV TIOPAYWYAC dla@o-
poTttololvTal PETOED apdELTIKWV JIKTVWV, WOTE Vo axnuati¢etal pla opdda (block) meplopl-
OM®V YO TOUC KAGdOoUG KGBe apdeuTikoO SIKTOOU Kal va Sl00@aAi{eTal N OTIOUCI0 AVTOYWVI-
opol PETOED KOAMEPYEIOV O€ SlAQOPETIKA diktua. Metd Tnv emiluon kabevdg omod Ta Tpo-
BAAuata aplotoTtoinong, LTTOAOYIZeTal N a&ia TWV LTIOAOITIWV TPIWV OVTIKEIMEVIKWV GUVOPTH-
oewv, PE BAON TO APIOTO OXESI0 TIAPAYWYNE TIOL EKTIHATAL ZTNV TIPOKEIUEVN TIEPITITWON, Ol
T1€00€PIC ADOEIG KOl Ol OVTIOTOIXEG TIMEG TWV OVTIKEIUEVIKWV CLUVAPTACGEWVY TIIVOKOTIOIOUVTAL,
oxnpatiovtag évav 4x4 Tivaka, PHE YPOPHEG TOUG TITAOUC TWV AVCEWV KAl OTAAEG TIG OVTIKEI-
HeVIKEC auvapTtoelg. Eival Ttpo@avég o1 Ta aTolXeio TNG dloywVviou TOL GUYKEKPIYEVOUL TTiva-
Ko (Tivakag aplotwv AVoEwV) amoteAo0V TNV 1IdAVIKN AVGN, N OToid, waTdoo, gival avEQIKTN.



JUVTAOOETal TO UTIOdEIYHO TIPOYPOMUATIONOU TIOAAOTIAWY OTOXWV, OTIOU OVTIKEIPE-
VIKA) guvdptnon €ival pia (omoladnmote) omod TI¢ TE00EPIC TIpoava@epBeioeg ouvaptAoElg, e
THVOKO TIEPIOPICHWV 810 PE T TIPONYOVUEVA TIPOPRANAATO OPICTOTIOINGNG, OTIOU Ol UTIOAOITIEG
TPEIG OVTIKEIPEVIKEG OLUVAPTATEIC TIBEVTAI WG TIEPIOPICHOI.

ATmd Tov Tivoka dploTwv A0oEwv, UTToAOYi{eTal TO €0POC METABOANG KABE pIag OTIO TIG TPEIG
OVTIKEIMEVIKEC OUVOAPTACEIC TIOU TIBEVTOI WG TIEPIOPIOUOI PETAED Twv TEGTAPWY ADCEWV.
Mpokeltal yia TN dla@opd MPeTafL TNG E€AAXIOTNG KOl TNG MEYIOTNG TIUAG TOUG.
TN ouvEXElD, ETUIADETOI TPEIC POPEG TO TIPOPBANMA TIou TIPOKOTITEl OTO BApa (2). KaBe @opd,
HETABAAAETOL N pio OTIO TIG TPEIG OVTIKEIUEVIKEG TUVOPTACEIG TIOU TIBEVTOI WC TIEPIOPIOHOI,
010 EUPOC TIOU UTTOAOYIOTNKE OTIO TOV TIiVaKA GPICTWVY AVCEWVY. M€ TOV TPOTIO OUTO, EKTIHATOL
o oglpd Aplotwv AVCEWV, OTIC OTIOIEG dIN@OPOTIOIEITAL N TIPN TWV TECOAPWV AVTIKEIPEVIKWOV
OKOTIGV.

To emoOpevo BAPa €ival n ekTiynon Aplotwv AVCEWV TI0LU CLPBIBAJOVV TOUC AVTIKPOUOHUEVOUG
OVTIKEIPEVIKOUC oKOTIoUG. H ektipnon auth Bagiletal otn péB0Sd0 TPOYPAPHATIONOU TIOANO-
TIAQV OTOXWV. MEWUETPIKE, pio TETOIO APIOTN ADCN €ival aUTH TIOU ATIEXEL TNV EAAXIOTN OTIO-
atacn omo TNV 1BavIKAR (TTou kaBopiletal amd TN dlaywvIo TOU TIVOKA GPIoTWV AVCEWV).
Avaloya pe TIG S1a0TACEIC TOU CUCTANOTOG CUVTETAYPEVWY TIOU Ba eTTIAEYEl, HETABBAAAETAL KO
0 T0Tt0¢ KaBopiopol Tou TPOPRAAUATOC apIcToTIoinoNG. ATIOSEIKVUETAL, OUWG, OTI OAEG OI GUY-
BiBaoTikEG AOOEIG TtepIAapBavovTal PETaED Twv A0oEwV yia pla (1) kal aTelpeg S100TAOEIG.
O1 duo auTég A0oEIC gupPBoAilovTal pe L1 Kal Loo.

Me tnv emiduon Tou TIPOBARHOTOC, KOBioTaTal dUVATOC O UTIOAOYIOHOC TWV AVIATIOdO0TIKWV
aélov (trade-offs) peTa&d TWV KPITNPIWVY ETIIAOYAC TWV KAASWV OTO TIAXICIO TNG avVAALONG.
J0pgwva pe tou¢ Romero and Rehman (1978), ol avtamodoTikéq agie¢ peTagy duo KpItn-
piwv ek@PAouv TNV TTOGATNTA TOU €EVOG KPITNPIOL TIOU TIPETIEL VO BUCINGTE, WOTE VO ETIITEL-
Xx0¢ei av&non tou GANOL Kpitnpiou KOTA pio povada.

Ta ammoTeAéopOTO TWV S1080XIKWV QACEWY TNG €TMIALONG TOL TIPOBAAPATOC TIPOYPAUHATIONOD

TIOAOTIAGV OTOXWV TIAPOoUCIdovTal oTa Tpia Tapadotéa Tou YToépyou 3 Me TiTAO:

> EkTtignon tou k6OTOUC euKalpiag amd Tn peiwan NG XPHong Tou VEPOL Kal TWV aypoxn-
HIKGOV arto TN yewpyia otn Aekdvn Tou ZTpupdva.

> A&loAdynon tng duvatoTnTag Heiwang NG XPriong vepoUL Kal aypoxXNHIK®VY amod TNy eQap-
HoyR aypoTiePIBAANOVTIKOV HETPWVY OTN AEKAVN TOU ZTPUHOVA.

> EKTOvnon BEATIOTWV SIOXEIPIOTIKOV OXEDIWV TNG QUTIKAG TIOPAYWYAC OTn AEKAVN TOU
ZTpupoOVa.
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ATIOTEAECPOTO EKTIMNONC TOL KOOTOUC EVUKOIpiag aTo
N MEiwon tNg Xprong tTou veEPOU KOl TWV AYPOXNMIKWV
aTto TN yewpyia otn Aekdvn TO0U ZTPUPOVO

Mivakag dplotwv A0CEWVY

Ztov Mivaka 5.1. mapouadiddetal o Tivakag ApIoTwv AVGEwY. MPOKEITAL yIo TA OTIOTEAECUATA
EQOPUOYAG HOOBNUATIKOU TIPOYPOAUMATIOPOU, PE TOV {510 TIVAKA TIEPIOPIOU®Y £5AQOLG, EPYa-
giag Kol PETABANTOU Ke@OAQIOU Kal JIOQOPETIK KABE @QOPA QVTIKEIMEVIKN cuvdptnon. Mo
K&Be AOon, mapoucialovial T060 N APIoTN TIMA TNG OVTIKEIUEVIKAG oguvaptnong Tou TibeTal,
600 KOl Ol TIHEG TWV AAAWV AVTIKEIMEVIKOV OLVOPTAGEWY. Ta otolxeia Tng dlaywviou TOUL
Mivaka 5.1. (Tou €ival évag 4x4 Tivakag) ammoTeAolV TNV 1IBAVIKH, aVEQIKTN wotdco, Alan yla
TNV TIEPIOXH, KE TNV OTIOI0 PEYICTOTIOIEITAI TO OKABAPIGTO KEPSOC KAl EAAXIOTOTIOIOUVTAL N XPN-
glyoTioloVEVN TIOOOTNTA OalWTOU, N 0&i0 TWV YEWPYIKOV QAPHAKWY KOl N TI00OTNTO TOU
apdevTIKOL vepoU. ‘ETal, To PEYIOTO aKaBAploTo kKEPSOC eival 67,58 ek.€ (117,99 €/01p.), N eAd-
X1o0tn ToodtnTa alwtou 4,05 ek. povadeg (7,07 Kg.N/otp.), n eAdxiotn a&ia yewpylKOV @apud-
KwVv 5,18 ek.€ (9,04 €/01p.) KOl N €AAXIOTN TTOOOTNTA veEPoU 374,3 ek. m3 (653,37 m3otp.). H
AOon 1, TTou pEYICTOTIOIEITOl TO AKOBAPIOTO KEPDOC, QVTITIPOCWTIEVEI TOV CUVALACHO TWV
GUVTEAECTWOV TNE TIAPAYWYNE IOV Ba ETIIKPATACEL GTNV TIEPIOXN HE TNV EQApUOYN TG vEag KA
Kal €ivol GUYKPICIUN PE TOV UQICTAPEVO CUVOLACHUS TWV GUVTEAECTMOV.

AT Tov Mivaka 5.1. @aiveTal n ouolooTIKA €Tidpacn TNE HEIWONC TWV EI0POWY OTO ETIITUYXA-
VOUEVO 0KaBAPIoTO KEPSOG, 0TO OUVOAO TNG TEPIOXNG. 'ETOl, otn Abon 2, 8TTou EAOXIOTOTIOIE -
Tal n mMooodINTa adWTou, 10 aKaBApIoTo KEPDOC Slapope®veTal ota 47,32 eK.€, amod 67,58 ek.€
(veiwaon 20,26 €k.€ 1 30,0 %9. ) Abon 3, n ehaxloTomoinon tnNg a&iag TV XPNOIUOTIOI0UHEVWY
YEWPYIKOV QOPUAKWY GUVETIAYETAL TN MEiwON Tou akabdplotou Képdoug amod 67,58 eKk.€ ot
38,20 ek.€ (ueiwon 29,38 ek.€ N 43,5 %). AKOUO PEYAADTEPN €ival N PEiWON TOU ETUITVUYXOAVOUE-
VOU OIKOVOUIKOU OTIOTEAECHATOC OTNV TIEPITTWON NG AOONG 4, OTOL N €AaXIOTOTIOINGN TOU
XPNOIUOTIOIOVUEVOL OPSEVTIKOU VEPOU ETTIQEPEI PEiWON TOL aKABAPIOTOL KEPSOUG aTo 67,58
eK.€ ge 33,77 €k.€ (ueiwon 33,81 %n 50,0 %).

Me Bdon Tov Tivaka dpiotwv A0oEwv, €ival duVaTO va UTIOAOYIOTOUV Ol OVTOTIOdOTIKEG agieg
(trade-offs), peta&l 0L AKABAPIOTOL KEPSOUC KOl TWV TPIWV EICPOWVY. 'ETAl, N TIUA NG avia-
modoTIKAG agiag peTaéd Tou akaBApIoToL KEPDOUC KAl TOU apdeuTikol vepou eival 4,58 €/10
ma3, 1oV d€iXVel 0TI N peiwon TNG KATavAAwang vepol katd 10 m3odnyei og peiwon 1oV aKa-
Bdplotou kKEPBSOULC KATA 4,58 €. Me avTioTolXo TPOTO, EpUNVEDOVTAL KAl Ol TIHECG TWV AVTATI0d0-
TIKQOV 0&IV PETAD TOL aKOBAPIoTOUL KEPDOULG KAl TNE TToodTNTAC a{WTOU KOl TOU aKaBdploTou
KEPOOULG KAl TNG a&iag YEWPYIKWV Qapudkwy, Tou eival 10,39 €/Kg.N kal 3,90 €/€ avtiotolxa.
Eival tpo@avég 611 n peiwon Twv oUVIEAECTOV TIEPIOPIlel TO aKaBAPIoTO KEPSOC, OE dlaope-
1K, OpwG, Babuo.



Mivakag 5.1.  Mivakag aplotwv Avoewv (Pay-off matrix)

VAVLeEATS Ak. Ké€pdog Amaopata Fewpyika Nepo
(ek.€) (ek. pov. N) Qapuaka (10 eKk. K.J.)
(ek.€)
1. AkaBdpioto kKépdog 67,58 6,00 12,72 44,80
2. Moootnta alwTou 47,32 4,05 12,21 43,17

3. Adia yewpylkwv
QapudKwv 38,20 10,87 5,18 43,07

4. Noodtnta apdeVTIKOV
vepol 33,77 13,02 10,64 37,43

MpoypopUATIONOC TOAAATIAOV OTOXWV

Ztov Mivaka 5.2. TapouaidlovTal T0 ATIOTEAETHOTA EQOPUOYAG TIPOYPOUUATIOUOU TIOAAATIAWV
otdXwv, OTIOU OTNV OVTIKEIYEVIKN) GUVAPTNGN TiBETOl TO OKOBAPIOTO KEPSOC TwV KAAdWV
TAPAYWYNE KAl O THVOKAG TIEPIOPIOUOV £8AQOULG, epyaaiag Kal HETABANTOU KeQaAaiou ival
0 i310G PE AUTOV TOU TIIVOKO YPOUUIKOD TIPOYPAPUOTIONOU. ETUTTAéOV, Ol LTTOAOITIEG TPEIC AVTI-
KEIMEVIKEC CUVOPTACEIG TIBEVTAI WC TIEPlOPIoHOi. AKOAOLBOUY 3 e@apuoyEéG TNG HeBAdOL, OE
K&Oe pia omo TIq omoieg aANGlEl SIOQPOPETIKOG METARBAANOPEVOC OCUVTIEAECTAC. TNV TIPWIN
@opa PETABAAAETAL N XpNOIYoTIOI0VUEYVN TTOOOTNTA alwTov, Tn de0TEpn N adia Twv Xpnolyo-
TIOIOVPEVWV YEWPYIKAOV QAPHAEKWY Kal TNV TPITN N XpnolgoTmolobuevn mocdtnta vepol. To
€0pOC PETAPBOAAG KGO ouvieAeoT KaBopileTal amod TIG TIMEG TIOL TTAPOLCIALOVTAl GTOV TTivVa-
KO AploTwv AVoewv. Mpokeltal yia T dla@opd METAEL TNCG €AAXIOTNG TIMAC (TIOU aTtoTteAei
aTolxeio TN dlaywviou) Kal TG PEYIOTNG TIUAG. 'ETOl, N XpNOIYOTIOIOVYEVN TIOOOTNTA AITIO-
OMATWY pelwvetal amd 13,02 ek.Kg.N (22,73 Kg.N/otp.) oe 4,05 €k.Kg.N (7,07 Kg.N/otp.)
-peTaBoAn katd 8,97 ek.Kg.N ) 68,9 % n adia TwV YEWPYIKOV QAPUEAKWY PEIOVETAL aTto 12,72
eK.€ (22,20 €/01p.) 0¢€ 5,18 €K.€ (9,04 €/01p.) -yeTaABOA KATd 7,54 €K.€ 1} 59,3 %Kal n MOGO-
NTa TOL VEPOU MEIWVETAL aTto 448,00 eK.1113(782,18 m3otp.) o€ 374,40 ek.1m13(653,37 m3Iatp.)
-ueTaBoAn katd 73,6 ek.m3nA 16,4 %

ATIO TNV €@APUOYN TOU TIPOYPOUMUATIOHNOU TIOAAATIAWV OTOXWV TIPOKOTITOUV CGUVOAIKG 144
AOoEIg, oplopéveg aTid TIG oTtoieg Ttapouaidlovtal otov Mivaka 5.2. Eival Ttpo@avég Twg Kabe
A0ON amoOTEAE! INPOPETIKO GUVILAOUS TWV KAASWV TAPAYWYAC, TIOU a&loTtololy o& dla@o-
PETIKO BOOUS TOUC SI0BECINOVC CUVTEAETTEC TIAPAYWYNG.
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Mivakag 5.2.  Mivakag aplotwv Avoewv (Pay-off matrix).

AIA Ak. KE€pdog Nepo Amdaopata Fewpylka @dpuoka
Abaong (ek.€) (10 ek. m 3) (ex. Kg N) (eK.€)
1 33.77 10,64 374,25 13,02
10 42,50 12,72 376,79 8,25
20 47,54 12,72 382,97 7,27
30 49,04 6,06 401,10 9,20
40 50,79 12,72 389,46 7,03
50 53,60 6,85 405,19 8,46
60 55,43 12,72 401,02 6,84
70 56,78 11,35 403,59 4,32
80 58,36 12,72 410,39 6,61
90 61,21 12,49 401,70 4,66
100 63,10 12,72 405,14 4,84
110 64,68 12,72 432,82 6,01
120 66,04 12,72 413,50 5,15
130 67,00 12,72 417,96 5,32
144 67,58 12,72 448,04 6,00

ATd Tov Mivaka 5.2. TTPOKOTITOUV Ol AKOAOLBEC TIOPATNPNOEIG:

1

Ta 6plo HETABOAAG TWV EICPOWVY (VEPD, GL{WTO, YEWPYIKA @ApUAKa), OAA Kal TOU aKabd-
pIoTOL KEPDOUG €ival autd TIou KaBopilovtal aTov TivaKa APIoTWY ADCEWV.

To akoBdploTo kéPOOC HETABAAAETOl peTAED 67,58 ek.€ (117,99 €/01p.) Kal 33,77 &K.€
(58,95 €/01p.), dnAadNA Katd 33,81 €K.€. MPOKEITAl YIO UTTOSITIAOCIOGUO TOL HeEYEBOUG TIOU
o@eileTal o Meiwon NG dI0BECIPOTNTOG CUVIEAECTOV TOPAYWYNG Kal 1dlaitepa TOL
vepoU, N TOcdTNTO TOL OTIoioL EAAXIOTOTIOIEITAI TN AUDON 1, 0TIV TO aKOBAPIoTO KEPSOG
TIAPOUCIALEL TNV EAAXIOTN TIMK TOU KOl PeyloToTolEiTal otn ADon 144, dtav PeyloTOTIOIETAL
Kol T0 akoBdapIioTo KEPDOC.

O puBPOC PETABOANG TOL AKABAPIOTOU KEPDOUCG PETOED BIOBSOXIKWV AVCEWV dEV TIOPAUEVEL
oT100epd¢g, OANG TTapOTNPEITAl Yl OXETIKA ypriyopn ab&naon tou peyEBoUC, Yia d10d0XIKES
aUEAOEIC TOU €KAOTOTE HETABOAAOPEVOU CUVIEAEDTH, O€ XOUNA& emimeda oautol TIOU
METATPETIETAI O€ BpadlTepn abENON TOL g€ LYNAGTEPO ETITTEdD XPHONG TOU CUVTEAEDTH.
Oplopéveg amd TI¢ Aboelg Tou Mivaka 5.2. gival oxedov Ttapopoleg, 600V a@opd 010 01KO-
VOMUIKO OTIOTEAECHA KAl OTN XPRON TWV GUVIEAECTWV TIOPAYWYNG. AVTIOETA, 0€ OPIoPEVEG
TIEPITITOOEIG, JIAPOPETIKOI TUVSUOOHOI TWV CUVIEAECTOV TIAPAYWYNG €XOUV WC OTIOTEAECU
ENAXIOTEG OlAPOPEC OTO ETUTVYXAVOUEVO aKOBAPIOTO KEPDOG.



5. Hyxpnon Mmaopdtwy gival 1dlaitepa av&nuévn, TPOKEIUEVOU YIO XAUNAd emimteda XprRong
vepoL. To yeyovog aUTO OQEINETAL GTNV ETIIAOYH KOAAIEPYEIDV HPE XOUNAEG ATIAITACELG OF
apPSEVTIKO VEPO, TIOU, OUWC, Eival IBINITEPA ATIAITNTIKEG O€ AlWTO.

6. To eTiMedo XpPNong YEWPYIKOV QapudKwv gival 1o péyloto duvatd oe 70 amod Tiq 144
Aoelg (12,72 eK.€). ZTIC TIEPITITWOEIC OUTEG, TO AKOBAPIoTO KEPSOG Kiveital peta&d 42,50
eK.€ Kol 67,58 eK.€.

SupPBiBacTikog mpoypappatiogdg (Compromise programming)

O OXETIKA PeYANOG apIOPOG TwV AVCEWV TIOU TIPOKUTITOLV KO Ol HIKPECG SI0@OPEC PETAEL Opl-
OHEVWY IO OUTEG, CUPQWVO HE TNV TTOPATAPNON 4, £X0UV WE ATIOTEAECHUA TNV TIAPOXN MEYA-
AOU OXETIKA OYKOU TIANPOQOPINV, Ol OTI0iEC, evdeEXOPEVWC, dev eival a&lomoinoiyeg. MNa Tov
AOyo auto, €TIIAéyOVTOL OPICHEVEG QTIO TIC 144 apXIKEG AOOEIG. H eTTIAOY €yIVE PE HIO TEXVI-
KN «@IANTpOpiopOTOG» TIOU TIEPlypA@EeTal omtd Toug Romero et al. (1987). H texvikh) TTpoBAETIEL
NV €TIAOYH TwV AVCEWV EKEIVWV OTIG OTIOIEC N TIUA HIAC OTIOI0GdNTIOTE ATIO TIG OVTIKEIMEVI-
KEG CLVAPTACEIC SINPEPEL OLUGIOOTIKA OTIO TIG TIHEG TNG OTIC UTIOAOITTIEC AVCEIG. ZTN OULYKEKPI-
pévn e@appoyn, 10 KPITHPIo €ival To akabAPIOTo KEPSOG KAl TO ETIITTESO PETARBOANG TOV, TIOU
KATAJEIKVOEL P evdla@épouoa HETOROAR, TiBeTal ae 4 % Ol eTIAeYPEVEG QUTEG AVOEIG SEV
Tapatifevial oto TopPov.

>tov Mivaka 5.3. mapatiBevtal ot AOGEI( TOL CUPPBIBACTIKOU TIpoypappaTIopol L1 kol Loo, tou
TIEPIKAEIOLV TIG AploTeG CUPBIBACTIKEG AUTEIG. Ta dpla autd eival 39,97 ek.€ (69,77 €/o1p.) Kal
56,72 ek.€ (99,00 €/01p.) yla T0 aKaBAPIOTO KEPDOG, yIa eTimeda XprAong vepol, AITACUATWY
KOl YEWPYIKWV @apuaKkwy 4225 €k.In3- 434,4 ek.m3 (737,60 m3atp. - 758,40 m3o1p.), 5,29
ek.Kg.N - 5,76 €k.Kg.N (9,24 Kg.N/otp. - 10,06 Kg.N./otp.), 9,35 €k.€ -11,33 eK.€ (16,32 €/01p.
- 19,78 €/01p.) avtiotoixa.

Mivokag 5.3.  Mivakag aplotwv A0oewv (Pay-off matrix).

AIA AK. KEPDOG Nepo Amaopata Fewpylka dpuoka
Abong (eK.€) (10 ex. m 3) (ex. Kg. N) (eK.€)
L1 56,72 42,25 5,76 9,35

Loo 39,97 43,45 5,29 11,33
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AToteAéopata agloAoynong tng duvatoTnTag HeEiwaong
NG XpAong vepol KAl OYypPOXNUIKWV OTIO TNV €EQAPUO-

Yy aypoTiEPIBAAAOVTIKOV HETPWVY OTN AEKAVN TOUL

ZTpupdova

Zv mapoloa ékBean, TAPOLCIAZeTal Yo CEIPd EQIKTWV CUVOVOOHWY TWV AVTIKPOLOPEVWVY
OVTIKEIMEVIKDV OKOTIWV, YId TO GUVOAO TNG LIPOYEWAOYIKAC AEKAVNG, HECW TWV OTIOIWY Qai-
vovTal Kal 0l duUVATOTNTEC HEIWONC TOUG. ATIO TO TIPOAVOQEPOBEVTA ATIOTEAEGUOTO TIPOKOTITOUY
T0 oKOAOLBa cuuTIEPATHATA:

1 e kGOt dlaxXeIPIOTIKO OXESl0, N Xpnolgomolopevn ToodNTa vepol, n e@apupolduevn

3.

TI00OTNTA adWTOU Kal N agia Twv XPNOIMOTIOI00HEVWY YEWPYIKWOV QapUAKWY PETOBEAAOVTAL
ge €0POG TIOU AVTIKATOTITPIE! TIG dUVATOTNTEG PEiwWONG TOL €TITIEDOL XPrOoNG TOUC.

Ztov Mivaka 5.4. mapoucidlovial, CUYKEVIPWTIKA, TO OTOTEAECHOTO TNG avaAuong, To
oroia deiXvouv TIG duvaTOTNTEG MEIWONC TWV EI0POWV APSEVTIKOU VEPOU, alwTou Kal
YEWPYIKWV QOPHAKWY, WC TNV TIOCOoCTIaio d10@opd HETAED TWV TINWV TWV OVTIGTOIXWV
OVTIKEIUEVIK@OV OLVAPTACEWY PETOEL TwV AVCEWV, OTIOL AUTEG PEYIOTOTIOIOUVTOL KOl EAO-
xlotormolouvtal.

OAa ta OXESI0 TIOPAYWYAC OTIOTEAOUV EQIKTEG AVCEIG TOL KABE TIPOPANMOTOC BEATIOTOTIONGNG.
AnAadn, oe kABe TEPITTWON 01 S100ECIMOI CUVTEAECTEG TIOPAYWYAG aloTTolovvVTal KATd
TETOI0 TPOTIO, WOTE VO HEYIOTOTIOIEITAl 1 va EAAXIOTOTIOIEITAL N TIBEPEVN OVTIKEIUEVIKNA
ouvaptnon. H emdoy Tou KAAUTEPOU, N TWV KOADTEPWVY ATIO auTA Ta 0X£dI0, oLVAPTATAl
QUECO PE TIC ETUSINEEIG TWV EUTIAEKOUEVWV KOIVWVIKQOV OPEdWY TNG TIEPIOXNG.

MNivakag 5.4.  Auvatdtnteg PEIWONE TwV EI0POWV a{WTOV, YEWPYIKWOV QPOPUAKWY

KOl VEPOU OTNV UOPOYEWAOYIKH) AEKAVN TOU TIOTAHOU ZTPUMOVA.

MoodtnTeg E10POWV

o Kol akaBdploto képdogl
ApPOEVLTIKG dikTLO

Elopoég
>0OvoAo 67.581 33,77 -50,0
1 Aimdopoata (ek.Kg.N) 13,02 4,05 -68,9
2. DApuoKa (eK.€) 12,72 5,18 -59,3
3. Nep6 (10 K. K.J.) 44.80 37,43 -16,5
[OEB Mediadacg Zeppwv 5,06 1,89 -62,6
1 Aimdopota (ek.Kg.N) 117 0,39 -66,7
2. ddppoka (eK.€) 115 0,48 -58,3
3. Nepo (10 ek. K.J.) 3,49 2,90 -16,9



MoodtnTEC E10POWV

o Kol okaBdpioto képdog'
ApdeVTIKG dikTLO

Elopoég Méyiotn EAdxiotn  MetaBoAn %
TOEB HpdkAglag 6,70 3,57 -46,7
1 Aimdopata (ek.Kg.N) 1.47 0,43 -70,7
2. dApuaka (eK.€) 2,17 0,55 -74,7
3. Nepd (10 ek. K.J.) 5,92 4,74 -19,9
TOEB Mpo6patd 17,68 9,44 -46,6
1. Aimdopota (ek.Kg.N) 3,20 0,98 -69,4
2. dappaka (eK.€) 2,75 1,42 -48,4
3. Nepo (10 K. K.J.) 12,70 11,03 -13,1
TOEB Z16npokaaotpou 9,09 3,05 -66,4
1. Aimdopota (ek.Kg.N) 1,56 0,51 -67,3
2. Ddpuaka (eK.€) 1.52 0,84 -44.7
3. Nepd (10 ek. K.J.) 5,37 4,43 -17,5
TOEB Niypitag 8,25 3,44 -58,3
1. Aimaopota (ek.Kg.N) 1,58 0,57 -63,9
2. dappaka (eK.€) 2,13 0,80 -62,4
3. Nepd (10 ek. K.J.) 4,56 3,52 -22,8
TOEB Anuntpag 4,67 1,97 -57,8
1. Aimdopoata (ek.Kg.N) 0,83 0,26 -68,7
2. ddpuaka (eK.€) 1,64 0,29 -82,3
3. Nepd (10 K. K.j.) 2,78 2,09 24,8
TOEB Anpntpitaiov 4,94 2,07 -58,1
1 Aimdopata (ek.Kg.N) 1,07 0,26 -75,7
2. dApuaka (eK.€) 1,61 0,28 -82,6
3. Nepd (10 ek. K.J.) 331 2,61 -21,1
TOEB AuTikng Alwpuyag 5,82 2,53 -56,5
1. Aimaopota (ek.Kg.N) 1,31 0,28 -78,6
2. dappaka (eK.€) 121 0,50 -58,7

3. Nepd (10 ek. K.J.) 3,76 3,15 -16,2
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MoodTtnTEG E1I0POWV

Kol okafdpiloto képdog’
ApdeuTika dikTua P pOos

Elopoég Méyiotn MetaBoAr %

TOEB Néou Zkomou 1,39 0,77 -44.6
1. Aimaopota (ek.Kg.N) 0,25 0,05 -80,0
2. dappaka (ek.€) 0,24 0,10 -58,3
3. Nepo (10 K. K.J.) 0,82 0,68 17,1
TOEB Neoxwpiou 0,41 0,22 -46,3
1 Aimdopata (ek.Kg.N) 0,07 0,01 -85,7
2. ®dapuaka (eK.€) 0,06 0,02 -66,7
3. Nepd (10 ek. K.J.) 0,22 0,17 -22,7
TOEB

Yuyikol - MebBeAvou 3,16 1,98 -37,3
1 Aimdopoata (ek.Kg.N) 0,54 0,31 -42,6
2. ®dapuaka (eK.€) 0,59 0,23 -61,0
3. Nep6 (10 ek. K.j.) 2,21 1,87 -15,4
TOEB Metpitaiov 0,42 0,23 -45,2
1 Aimdopata (ek.Kg.N) 0,05 0,03 -40,0
2. dapuaka (eK.€) 0,08 0,02 -75,0
3. Nepd (10 ek. K.J.) 0,28 0,23 -17,9

Ol aplBpoi dimAa oTa OVOHOTO TWV APSEVTIKOV SIKTOWV aVTITPOoWTTEVOUY TO OKABAPIoTO

KEPOOC (O€ €K.€) Kal TIG HETABOAEC TOL.

ATIOTEAECPOTO EKTTOVNONG PBEATIOTWV BIAXEIPIOTIKWVY OXESIWV
NG QUTIKNG TIOPAYWYNE OTn AeKAVN TOL ZTPLUOVA

Ztov Mivaka 5.5. mapouvaiddetal n avOeon TwV KAAAIEPYEIDV TIOL AVTIGTOIXEl o€ KABE oelpd
TOU TTiVOKO GpPIoTWY AVoewv. Eival po@avég, 0TI KaBe éva amo ta ox€d1a KOAAIEPYEIAG TUVE-
TIAYETAI DIAPOPETIKO AKOBAPIOTO KEPSOG Kal SIOQOPETIKA ETTITIEdA XPONG EI0POWV. Ol EKTATEIC
TIOU KOTOAOHBAVEL KABE KAAAIEPYEID S10QOPOTIOIONVTAL OUCIACTIKA PETAED TwV AVCEWV KOl N
eTIAOYN TNG APIOTNG ADONG OTIAITE] TNV €EETOON TOU ETUITUYXOVOUEVOU AKABAPIOTOU KEPDOUC
KOl TOU ETUTIESOV XPRONG VEPOU, al@ToU Kal AypOoXNUIKWY, AN Kal TWV OTIOYEWV TWV YEWPYWV
NG TIEPIOXNG, WOTE Ol KAAAIEPYEIEC KOl Ol cuvduaapoi Toug va aélohoynbolv pe Bdon tnv
aTt0d0XN TOLE KOl AAND KOIVWVIKA KPITAPLO.



Mivakag 5.5.  Aplota ox€d1a KAAAEPYELAC Yia TIC AVTEIC TOU THIVOKO APIoTwV AVCEWV.

Ektdoelq KAadwv mapaywyng (xIA.otp.)

i g
-
O ® % ==
. R 33 €& E€E
AUGCEIG [Tl N N
Akabdplato
Képdog 189,8 1422 31,0 17,1 125,4 6,4 56,9 4,0 -
Mogotnta
alwTou 400,5 117,9 - 20,2 2,2 21,0 - 4,0 71
Alia
YEWPYIKQOV
QOPUAKWY 1422 352,7 171 0.3 4,0 56,5
Mogdtnta
apdeuTiKoD
vepol 0,2 - 416,4 171 - 21,3 56,9 4,0 56,9

H mpatn oeipd touv Mivaka 5.5. avTItpoowTelel TOV GUVOVOTHO TWV KAASWVY TIOPAYWYHG TIOU
UeyloToTIOlEl TO AKABAPIOTO KEPSOG, XWPIC TIEPIOPICHOUE OTOUC AVAPEPOUEVOUG TUVTEAEDTEC
KOl PE TIMECG TIOU JIAPOPPWVEL N EQAPHPOYRA TNG vEag KA. MPOKEITAl yIo CUVOLACUO avVaQO-
pdg, Ye TOV OTIOI0O GULYKPIVOVTOI Ol CUVAVAGHOI HEIWHEVNG XPAONG AITTACHATWY, YEWPYIK®Y
Q@UPHAKWY Kol apdeuTIKOU vepoU. To akaBApIoTo kEPDOC avépxeTal ae 117,99 €/atp. Kal gival
TO LYNAOTEPO TIOU UTIOPE va eTTITELXBE PE TOUC TIEPIOPICHOUG TIOU TiBeVTal. ZTOV GUVILOCTHO
auTO, Ol KOAAIEPYEIEC BapBakiol, puNdIKAG Kal TEVTAWY KAaTtoAauBAavouv 10 80 %TiEpiTou NG
OUVOAIKAC €KTOONG Kal TIpoadiopilouv TNV TapaywyIKR KatedBuvaon otnv TePIoxn.

H de0tEPN OEIpd AVTITIPOCWTIEVEI TOV GUVOVOOHO TWV KOAAIEPYEIOV PE TNV EAAXIOTN KATOVA-
Awaon Mimaopdtwv (7,07 Kg.N/otp.) kal péoo akaBdpioto kéEpdog 82,61 €/01p. OTIWC TIPOKL-
TITEl aTd TN oUYKPION PE TOV GUVEUOCOUO TIOU PEYICTOTIOIE TO OKABAPIOTO KEPSOG, N Heiwaon
TWV AMTTOOPAETWY TIPOKOTITEl OTIO TN MEiwaon, KUPIwG, TNG EKTOONG TNG TEVTAOKOAAIEPYEIOG KAl
MG EKTAONG TNG KAANEPYEIOG TNG BIOPNXAVIKAG VIOMATAG. ZNUEIQVETAL 0TI, OTav TiEpIopile-
TOI éVOG GUVTEAEOTAG, OULEAVETAL N CUPHPETOXN OTOV CUVOUACHO TWV KOAAIEPYEIOV TOU KAGDOUL
TI0U Jivel HeYOADTEPO OKABAPIGTO KEPSOG, AV LOVADX TIEPIOPICHUEVOU GUVTEAEDTH.

H tpitn oceipd avuIMPOOWTIEVEl TOV CUVOUAOHUO TWV KOAAIEPYEIDV HE TNV €ANAXIOTN XpAon
YEWPYIKWOV QOpHAKWY (9,04 €.01p.) Kol pe péoo akaBdaploto kéEpdog 66,70 €/otp. H olykplon
HE TOV cLVOLAOUG PEYIOTOTIOINONC TOU aKABAPIOTOU KEPDOULG (TTPWTN Celpd) deixvel 6T N Pei-
Waon NG XPAONG YEWPYIKWOV QAPHAKWY PTIOPED va eTTITELXOE], KUPIWG, PE TNV LTTOKATACTOON
MG PBAUPOAKOKOAAIEPYEIOG KOl TNG TEUTAOKOAAIEPYEIOG OTIO TNV KOAAMEPYEID KAAOMTIOKIOU,
VW OTN HEiwON TNG XPNONG YEWPYIKWOV QAPHAKWY CUMBAAAEL N oUPPETOXH Katd 10 %Tepi-
TIOU TNG KAAANEPYEIOG OITAPIOV OTO OPOEVTIKG diKTua.
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O oUVOVOOUOC TWV KOAANIEPYEIDV PE TNV EAAXIOTN KATAVAAWGN apdeuTIKOD vepol (4n oeipd
TOU Tivaka), TIou uTtoAoyiletal og 653,5 arBatp. Kal pe akabapioto kEPdog 58,83 €/atp., TEPI-
AOpBAvVEL KAOAANIEPYEIEC TIOU ATTIOSIdOUV TO LYPNAGTEPO OKOBAPIOTO KEPSOG ava T3 OPIEVTIKOV
vepoU. Mpodkeltal yia TI¢ KaAAEpYElEG apaBoaitou (73 %TepiTov TNG CLVOAIKNG ékTaONC), Blo-
unxavikng viopdtag (10 % mepimou Tng éktaong) kai oitou (10 % mepimou Tng éktaong) ota
apdevTIKA SikTLa.

Ztov Mivaka 5.6. TapoucidovTal T ATIOTEAEGUATA TOU TIPOYPOUMATIONOU TIOAAOTIAWV GTOXWV,
OTIOU OTNV OVTIKEIMEVIKA oLVAPTNON TIBETAI TO OKOBAPIOTO KEPDOG TWV KAGdWV TTapaywYRG
KOl 0 Ttivakog TIEPIOPIoPWY eBAQOLG, epyaciag Kal HETAPBANTOU KE@aAaiou eival o id10¢ pe
auTéV TOL TIiVOKO YPOUHIKOD TIPOYPANMOTIOHOU. ETUTIAé0V, Ol UTTOAOITIEG TPEIC OVTIKEIPMEVIKES
OUVAPTACEIC TIBEVTOIl WC TTEPIOPIOHOL. Z€ KABE pia aTtO TIC TPEIC EQAPUOYEC TOU TIOPAMETPL
KOU TIPOYPAMUOTIOHOU OAAALEl O PETABOAAAOUEVOG OUVIEAECTAG, O OTIOIOG, TNV TIPWIN QOPA
eival n xpnowotmolodyevn moootnta alwtov, ) de0tepn n afia Twv XPNOIMOTIOI00PEVWY
AypPOXNHMIKQV KOl TNV TPITN N XPNolgoTolobuevn mosdtnTa vepol. To e0pog PETABOAAG KAOE
ouVTEAEDTH KoBopiletal amd TIC TIMEG TIOU TIOPOULCIAJOVTOl OTOV TIVOKA OPIoTWV ADCEWV.
Mpokeltal yio tn d1a@opd PETAEL TN EAAXIOTNG TIUNAG (TTOL aTtOTEAE] OTOIXEIO TNG dlOywViov)
KOl TNG PEYIOTNG TIUAG.

Me TV €miAvon Tou LTTOJEIYHATOC TIPOYPAPMATIOHOU TIOAAOTIAOY OTOXWVY, TIPOKVTITOUV CUVO-
AMKG 144 ADOoE€IC, OpPlIoHPEVO OTIO T OXESID KOAAEPYEIOG TWV OTIOiWV TTapouaidlovial gTov
Mivaka 5.6. O1 AOGEIC IEpaPXOUVTAL PJE KPITAPIO TO aKOBAPIOTO KEPSOG.

Mivakag 5.6.  ATIOTEAéOUATO EQAPHOYAC TIOPAUETPIKOU TIPOYPAUHUOTIOHOU.

Ektdoglq kKAGdwv mapaywyng (XIA.otp.)
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Al R £ p ome
Abong 05 W DN}

1 0.2 - 4164 171 - 213 569 4.0 56,9
10 263,2 - 1534 171 - 21,3 569 4.0 56,9
20 3009 157 99,8 71 02 21,3 56,9 4.0 56,9
30 89,4 1422 2495 71 27 0.3 141 4.0 53,5
40 2830 336 843 171 16,0 21,3 569 4.0 56,9
50 1311  142,2 2101 171 150 0.3 191 4,0 33,9
60 268,0 604 733 71 31,1 189 569 40 431
70 3741 1395 - w1 22 128 232 40 -
80 2587 824 592 171 43,0 16,6 56,9 $0 34,9
90 328,5 1395 - 171 20,7 128 502 48 -

100 3031 395 - 171 461 128 502 48 -
110 1850 1422 36,3 171 856 171 56,9 8 28,7
120 257,4 1395 - 171 958 74 51,7 40 -
130 236,8 142,22 - 7.1 116,0 48 520 8 -
144 189,8 1422 31,0 171 1254 64 569 &8 -



AT Ta amtoteAégPATA TOU Mivaka 5.6. TTPOKUTITOUV Ol OKOAOULBOECG TTapPATNPATEIC:

O apaBdoitog Kal 10 BapBAKl ATTOTEAOVUV OVTAYWVIOTIKEG KAAAIEPYEIEG, YEYOVOC TIOU OTIO-
TUTTVETAI OTO TIEPIOCOTEPA OXEDIO KAAAIEPYEIOG. Meiwaon Tng Mlog KAaAAEPYEIAG, OUVE-
TIAYETOl PEPIKH UTIOKATAOTOGN OTtd TNV GAAN. H éktoon Tou KotaAapfBdavel n BaupBako-
KaAAIEpyela Kupaivetal petagd 0 Kal 400,5 XIA.OTP., EVM N €KTOON TNG KAAANEPYEIOG Opa-
Boaoitou kupaivetal petaéd 0 kail 360,1 XA.otp. To GOpoICPA TWV EKTACEWV TWV U0
KAAAIEPYEIWDV KIVEiTal peTagd 220,4 XIA.0Tp. Kal 416,6 XIA.0Tp., dnAadn petagd 38,5 %kal
72,7 % ING OULVOAIKNG €KTOONG, YEYyovdg TIOL KATAJEIKVUEL TIWE TIPOKEITAL yia TIG SUO
ONUOVTIKOTEPEG KOAANIEPYEIEC TNG TIEPIOXNG. H Ttapatipnon auth deixvel 0TI 0l dUO KOA-
MEpyeleg amoTeAoVV BacIkEG KAOAAIEPYEIEC TNG TIEPIOXNG KA YEVIKA TOU TTPuPOVA Kal OTI
0 KOTAAANAOG ouVdLOOUOG TOUG PTTopEi va CUUPBAAEL OTN PEIWON, TOGO TWV AYPOXNHIKWY
EI0POWV, 000 Kal TN¢G KATAVAAwaong vepoL yia apdeloElq.

H éktaon tng pndIkAG HETAaBAANeTal peTagL O Kol 142,2 XIA.OTp, TIOU AVTIOTOIXoUV 010 25 %
TIEPITIOU TNG CUVOAIKA KAAAEPYOUUEVNG EKTOONG OTNV TiEPIOXT). MPOKEITAl yia KAGSO TIOU
gvvoeital amnod TI¢ YETABOAEG 0TV AOKOUPEVN OYPOTIKA TIOAITIKA. AOYyw TOU LYNAOUL OKa-
0dpioTou KEPSOUG TNG KOI TWV XOUNAWVY OTIAITACEWY TG 08 aypoxXNUIKA Kal alwTo, €TI-
AEYETAL pio OXETIKA PEYAAN €KTAON OTIC TIEPIOOOTEPEG AVCEIG, EVW N EKTOON TNG TIEPIO-
piCetal, 0TOV OVTIKEIUEVIKO OKOTIOC €ival N Heiwon Tou apdeutikol vepol, Adyw Tou Ol
OTIOTEAE] apPKETE LVAPOPOPA KAAAEPYELD.

H koAAépyela pullod amoTeAei TTOPAdOCIOKN KAANEPYEID yia €KTAOEl Tou TOEB
MpoBatd. H ouvoAiki tng éktaon eival, eite 17,1 xA.otp. (oe 131 AOoelg), eite 21,2
XIA.otp. (oTg vmdAoimeg 13). H otabepdtnTa auth o@eidetal oto OTI a&loTolei dd@n,
OTI0U dEV aVTaywVileTal GAAOUC KAGdOUG.

H TeUTAOKOAAIEPYEIN ATIOTEAEI AKOUO €vav KAGSO, N AVIOYWVIOTIKOTNTA TOU OTI0i0U ETIN-

pedletal ano TI¢ pubpioelq NG véag KAT. MapoAa autd, €ival KOANEPYEID PE OXETIKA
vYNAG akaBdploto kéEPdOG. H éktaon NG Kupaivetal peta&d 0 kot 125,4 XIA.oTp., TIOUL
OTIOTEAE] TO 22 %TIEPITIOV TNG OUVOAIKNC €KTOONG.

H Blopnxavikn viopata emIAéyeTal e 138 ox€dI0 KAAAIEPYEIOG KOAl, PHAAIOTO, O OXETIKA

HeyEAn éktaon, Tou Kupaivetal petagl 3,0 XIA.oTp. Kal 56,9 XIA.oTtp. (10 %TNG KAAAIEP-
yoUuEVNG otnNV TIEPIOXT €KTAONC).

H KoTvoKOAAEPYEID aTOTEAE] TTOPASOCIOKO KAGSO yla TNV TEPIOXH, 1dlAITEPO OTOUG

TOEB Anuntpitoiou kal Niypitag. Me 11 pubpioeig tng véag KAM Kal TNV amoclvdeon
TWV ETISOTACEWVY ATIO TNV TAPAYOPEVN TIOCOTNTA, N AVIOYWVICTIKOTNTA TOU KAGdOU €XEl
HEIWBE] oNUAVTIKA, €V KOl Ol ATIOITAOEI TOU O€ aypOXNMHIKA €ival 1Id10iTepa aUENUEVEC.
H éktaoon, Aoimov, 1ou KatoAapBAavel n kaAAigpyeia eival HeTagd 0,3 XIA.oTp. Kal 21,3 XIA.oTp.

To &npIkO o1Tdpl KATOAAPBAVEL EKTAOEI 4,0 XIA.OTP. TIEPITIOU, O€ ENPIKEG KOl OPIOKEG
TIEPIOXEC TV APSEVTIKWV JIKTOUWV. AVTIBETA, TO TIOTIOTIKO OITAP!I €ival yvwoTog yia Tnv
TIEPIOXN KAADOG, TIOU ETIITUYXAVEL APKETA LWNAEG ATIOSOOEIG KAl EXEL XAPNAEG ATIAITATEIC
ge €l0p0éC. H amoolvdeon Twv ETISOTACEWY ATIO TNV TIOPAYWYH TIEPIOPIOE CNUAVTIKA TNV
OVTOYWVICTIKOTNTA TOU GITapIol, TIOU, OUWC, EEAKOAOUBEI VO €XEL TIPOOTITIKEG, OTAV KAANIEP-
yeital oe apdevopeva e€dden. Ol eKTAOEI( TIOU KOTaAapPBdavel kKupaivovtal peTagld
0 kal 56,9 xIA.otp.
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SUpUBIBOCTIKOC TPOYPAUHPATIONAG

ATO TI¢ 144 apylkég A0OEIG ToU TIPOBAAHOTOG, €TIAéyovTal Ol 25, Ye Bdon T aTOTEAEoPATA
gQapuoyng g HeBoOdou Twv Romero et al. (1987). Ztov Nivaka 5.7. mapatiBevial ol AOOEIG
L1 kol Loo, ou KaBopifouv T dpla eVIOE TWV OTIOIWV Ol TIHEG TWV OVTIKEIUEVIKOV CUVOPTH-
gewWV aTIOTEAOVUV GUUBIBACTIKEG AOCEIG. 210 OXES10 KAAAIEPYElOG TNG AVong L1 Kuplapxei 10
BauBdki (273,5 XIA.0Tp.) Kal aKoAoLBoULV N undikh (124,7 XIA.0Tp.), T0 TOTIOTIKG aitdpl (56,9
XIA.0Tp.) Kal n Blopgnxavikn viopdta (51,3 XIA.OTP.), EVW O& HIKPOTEPEC EKTATEIG KOAAIEPYOULVTAL
TO KOAQUTIOKI, TO POl KOl O KATIVOG. ZTn AOon Loo, n BapBakoKOAAEPYEID ETIEKTEIVETAI OF
435,6 XIA.OTP. KOl akoAouBoUv n undikn (36,6 XIA.o1p.), 10 PO (34,2 XIA.OTP.), TO TIOTIOTIKO
aitdpt (29,0 XIA.oTp.), 0 apaBocitog (23,1 XIA.0Tp.), N Blognxavikr vioydta (6,1 XIA.0Tp.) KAl 0
KaTIVOC (4,1 XIA.OTp.).

Mivakag 5.7.  Aboeig Tov oupPIBaoTikoO Tipoypappatiopol, L1 kal Lao

Ztov Mivaka 5.8. Tapouaoidovtal, GUYKEVIPWTIKA, TO ATTOTEAETUOTA TNE AVAALONG, Ta OTIoIx

deixvouv 10 PEYIOTO KOOTOC guKalpiag amd T Peiwon Xprong €l0powv. To KOGTOG gukalpiag
EKQPALETAl WC TO TIOC0OTO PEIWONC TOU OKOBAPIOTOU KEPDOUCE, METAED TwV akpaiwv AVoEwV,
OTIOU TO OIKOVOUIKO OTIOTEAECHO EAAXICTOTIOIEITAI KOI PEYIOTOTIOIEITAL.

OAa ta ox€dla Tapaywyng amoTeAolV aploteg ADCEIG TOU KABe TIPORANPOTOG BEATIOTOTIONN-
ong. & KABe TepITTwaon, dnAadn, ol SI0BECINOI CUVTEAECTEG TTOPAYWYAG a&loTolodvTal KaTtd
TETOIO TPOTIO, WOTE VA HEYIOTOTIOIEITAL j va ENAXICTOTIOIEITAL N TIBEPEVN OVTIKEIUEVIKI] TUVAP-
™aon. H emiloyn tou KOAOTEPOUL, N TWV KOADTEPWY, ATIO T OXESIO QUTA CLUVAPTATAI AUECA E
TIC ETUSIWEEIC TWV EPUTIAEKOUEVWV KOIVWVIKQOV OPAdWV TNE TIEPIOXNG. H TTapouaiaon twv amo-
TEAEOPATWY OUTWV GE€ CUVAVTACEI( PE TOUG METOXOUG KAl N KATOYPO®H TWV ATIOYEWY TWV
OMAdWY OULTWV PTIOPEI VO IEPAPXATEL TIG ETIISIWEEIC TOUC, Ol OTIOIEG ATTOTEAOVUY Kal TO KUPIO
KPITAPIO ETTIAOYAC TV AVCEWV EKEIVWV TIOU Ba TIEPIOPICOLY TIG TIIECEIC TNG YEWPYIKAC dpa-
gTNPIOTNTOG OTO TOTIIKG 0IKOGUOTNUA, PE TOV EAAXIOTO SUVATO OVTIKTUTIO OTA €£100JAPATA ATIO
N Yewpyia, eve Bd CUYKEVIPWVOUV Kal TNV OTI0d0XN TWV YEWPY®V TNE TEPIOXNC.



Mivakag 5.8. Al0oelg Tou oupPiBacTikol TpoypappaTioyol, L1kan Loo.

Akabdploto képdog (eK.€)
ApdeuTIKE dikTLO

>0voAo 67.58 33,77 -50,0
FOEB Mediadag Zeppwv 5.06 1,89 -62,6
TOEB HpakAglag 6.70 3,57 -46,7
TOEB Mpoépatd 17,68 9,44 -46,6
TOEB Z16npokaoTpou 9,09 3,05 -66,4
TOEB Nypitag 8,25 3,44 -58,3
TOEB Anpntpag 4,67 1,97 -57,8
TOEB Anpntpitgiou 4,94 2,07 -58,1
TOEB AuTikA¢ Alwpuyag 5,82 2,53 -56,5
TOEB Né¢ou ZkomoU 1,39 0,77 -44.,6
TOEB Neoxwpiou 0,41 0,22 -46,3
TOEB

Wuxiko0 - MeBeAvol 3,16 1,98 -37,3
TOEB Metpitaiov 0,42 0,23 -45,2

AVAALCT TWV EPUTIAEKOPEVWV KOIVWVIKWV OUAdWV
KOl oX€SI0OPOC CUUHPETOXIKWV J1adIKACOIWV Yyia TN dlaxeipian
TWV LVOATIKWYV TIOPWV OTN AEKAVN TOU TIOTAMPOU ZTPUHOVA

Ol CUMMETOXIKEG Olodlkaaoie¢ oe Bépata dlaxeiplong mepIBAANOVTIOG avadelkvlovtal o€
0OUCIACTIKO SIKOIWHO TOU TIOAITN Kal LTTOXPEWGN TOU KPATOUC, OTO TIAQICIO TNG EVPWTIATKAG
vopobeaiag. Tuxvd, wotdoo, TauTtifovtal, Aaveaouéva, POvVo Pe TNV TTANPOo@OpnaGn, n oroia
aTtOTEAE] TO TIPWOTO BAPO yia TNV €VaPEN TWV GUMUHPETOXIKOV dI1adIKACIOY. Ol CUMMETOXIKEC
dladikaagieg dev €€avTAOLVTOl OTNV TIANPOQOPNON Kol dEV ATIOOKOTIOUV otnv e€€ao@dalion
guvaiveong o€ Ndn amo@aaciouéva PETPA dlaxeiplong. AVTIBETA, OTTOOKOTIOUV, GTOV OUV-OXEDIN
OO KOl 0T oUV-dlaxeiplon MIag TIEPIOXNG 1 EVOC QUOIKOU ayaBol, OTIWG TO VEPO.

Q¢ oULHPMPETOXNA VoEiTal N dladIKOTIO TIOL ETUTPETIEI OTIC EUTIAEKOPEVEC KOIVWVIKEG OUAdEG va
ETINPEACOUY, TOCO TO HPETPA TWV JINXEIPIOTIKOV OXediwv, 600 Kal TN dladiKaoia EQAPPOYAG
ToUG. ATtoteAEl, dnAadn, éva PECO LUTTOOTAPIENG TNE ANWNG OTIOQPACEWY, TIPOAYEl TNV EVNHE-
pWaON Kal TNy evalodntomoinon oe TePIBAAOVTIKA {NTAHATA Kol BonBa atnv ab&non tou eTI-
TIE00V ATIOd0XNC KAl QETUEVGNG TWV KOIVWVIK®OV OPASWVY EVOVTI CUYKEKPINEVWY JIAXEIPIOTI-
KWV PETPWV Kal oXediwv. To emimedo Tng emidpaaong gival autd mou kKabopilel tov T0TIO NG
OUPUETOXNG.

5.5
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To TIpWTO €MIiTESO TIPAYUOTIKAG CUHPHETOXNG €ival n dlaBovAeuan. O1 appodieg apxEg dia
BouAebovtal Pe TIOIKIAEC KOIVWVIKEG OPADEC, TIPOKEINEVOU VO OTIOTUTIOOLVY TIC EISIKES YVAOEIG,
TIG ATIOYEIG KAl TIG TIPOCSOKIEG TOUC, WATE, OTN CUVEXELD, VO TI XPNOIMOTIOICOULVY YId VO TIPO-
Teivouv pétpa. Ava@opég Kal TEXVIKA Keipeva, Tapouaiddovial OTIC KOIVWVIKEG OPAdEg, e
OKOTIO TNV €K@PAon yvaung. H diadikacio dev a@opd 1oV ouv-oxedIOoUo Kal dev deopelel
TIG apuOdIEC aPXEC VO AABOULV LTIOWN TOUG TIG OTIOIEG ATIOWEIG 1) TIPOCDOKIEG.

To vynAdtepo emimedo a@opd otV evepyd OUPUETOXA, dNAadh TOv ouv-oxXedaopd Kal n
ouv-g@appoyn. Ol EUTIAEKOUEVEC KOIVWVIKEG OUAdEG PETEXOLVY evepyd atn dladlkagia Tou
oxedlaopol, aulntolv Ta {NTAPOTA Kal CUPPBAAAOUY OTnV e€elpean AVOEWV.

AKOUN uPnAdTEpa eTtimeda CUPPETOXNG Bewpolvtal n Kotvh dladikacio AQYnNg andéeaaong
Kol n autodlafean. Qg kown dadikagio AGPNEg amd@aong Twv EUTTAEKOPEVWY KOIVWVIKOV
opAdwWV voeital, 6X1 HGvo N CUVEICPOPA OTOV OXEDIAOUO, OAAG KOl N CUVUTIELBLVATNTA YId TO
amotéAecpa. Mg tnv autodidbeon, PEPOG TNG Slaxeiplong TWV LVIATIKWOV TTOPWV Ttapadidetal
OTIC {D1EC EUTIAEKOUEVEC KOIVWVIKEG OPADEG, TLX. HECW TNG dNMUIOLPYIOG EVOTEWY XPNOTWOV.

Oplopéva armod 1o 0@EAN TIOL TIPOKUTITOUV OTIO TNV LIOBETNON TWV CUUPETOXIKOV dIOSIKATIDV
divovTtal akoAolBw(:

> AZloTo100VTal TIAPWG Ol YVWOEIG KAl N TEPA TN TOTIIKAC KOWWVIAG ylo TNV Teploxy,
Ta yVwpiopatd TG, oAAG Kal yio Ta TIPORAAMOTA Kol TOUG TPOTIOUG ETHIAUGTC TOUG.

> E&oo@oaAiletal n vioBETnon Kol BIwolotnta TV PETPWVY dlaxeiplong, e€olkovopolvTal
01TIdpol TIou pTtopei va {odsvovtav aloyloTa, e&altiog NG PN €QOPHOYNRG TOUC.

>  Aloo@oaAiletal n dlo@davela Kal yivetal TIEPICOOTEPO SNHIOVLPYIKA N dladikaoia ARYNG
ATIOQPACEWV.

> EAaxloTtoToloOvial ) aTo@elyovIal ol EVOEXOUEVEG TUYKPOUVOEIC HETAED TV EVSIOPEPO
HEVWV PEPWVY, a@ol Ta emiyaxa Bépata €xouv evtorioBei kal oulntnbei e£apxnc.

>  EE00@aA(eTal N CUVEXEID KO N CUVETIEID OTO £€pyO0 NG dlOXEIpIonNg, a@ol n TOTIIKA KOl-
VWVio oTI0SEXETAL KO OVOAOUBAVEL va TNPACEL HIO OTPATNYIKA dlaxEipiong.

> E&oo@aAiletal n oxéon apolfaiog eUTIOTOO0VNG PETAED €I0IKWOV KAl TOTIIKOU TIANBUCHOU,
€@OOOV Ao KOIVOU KOTOBETOUV TN YyVWon Toug, aXedIddouv Kal UAOTIOIOUV.

> EPTA0oUTI{OVTOL Ol YV OEIG TWV TOTIIKOV TTANBUOUWY KOl TWV AOITIWV EUTIAEKOPEVWV KOI-
VWOVIK®OV OPEdWY, OXETIKA PE TOUC TOTIIKOUE TIOPOUG, Ta TIPOBAAHOTAO KOl TI dUVATOTNTEG
QUTV.
AnuovpyolvTal Kal EvOUVAUWOVOVTAl TOTIIKOI G0VEETHOI KOl QOPEIC.
AUTOCUVTINPEITAL N TOTIIKN KOIVWVia Kol wplpdlel, KaBw¢ KOANEPYEITAL N TIPWTOBOLAIA.
MpowBolvTal ol €VvoIeg TNE AVATITUENG, TNE 100TNTAG, TNG dNPOKPATIOC.

Oplopéveg SLUOKOAIEC TIOL TIPOKUTITOUV ATIO TNV LIOBETNON TWV CUPPETOXIKWV JIadIKACIWV gival:

> Ol CUPHETOXIKEG dladIKaoieC amaltoby Xpdvo, 0IKOVOUIKOUC Kal avlp®Tivoug Tdpoug
Kal, TIOAMEG QOpPEG, apyolv va @Eépouv amoteAégpata. Evdéxetal, emiong, va pnv eivai
dlo0éaoipol ol amapaitntol époL.

> H kaBuoTtépnan ToU ETIIYEPOUY Ol CUHPHETOXIKEG S10OIKATIEC TNV EQAPUOYN TWV PETPWV
umopei va B€ael o€ dOKIMOCIO TNV UTIOPOVH TWV UTIELBUVWVY dlaXEIPIONC, TOU TIPOCWTIIKOU,
OAG KO TOU TOTTIKOU TTANBUGHOU.



> O emeiyov XapoKIAPOCG KATIOIWY TIEPIBAAAOVTIKAOV {NTNHATWY EVIEXETAL VO ETIRBAAAEL
dueca PETPO Kal va amoBappUlvel TNV €QOPHOYH CUPUETOXIKWOV SIAdIKOTIMOV.

> Ol CUPPETOXIKEG dladIkaoieq amaitolv ouVTOVIOPO aTmo €101KOUG KOl oa@ei¢ aTtoxoug,
TIPOKEIUEVOU VO ATIOPELXOOUV XAOTIKEG CUVAVINCEIG, KABWMC KOl ATIWAEIN €AEYXOU TNG
TPWTOROLAING.

H Odnyia 60/2000 ag@lepmvel 10 ApBpo 14 gTnv TTANPOPOPNCHN TOU KOIVOU Kal TIG SIaBOVAEVTEIS.
Ta kpdtn péEAN Ba TipETel va evBAPPUVOUVY TNV EVEPYO GUHUETOXH OAWV TWV EVSIONQEPOPEVWOV
HEPWV 0NV LAOTIOINON TNG Odnyiag, 13iwg TNV EKTTIOVNON, avaBe®Pnan KAl EVNHEPWON TWV CXE-
diwv dlaxeipiong Aekdvng amoppong motapol. To ApBpo 14 B€tel TO AVOAVLTIKO TIAQICIO TNG
TIANPO®APNONG Kal Twv SloBouvAeloewV Kal TIPOoBETEC avagopég yivovial ota Eddgla 14 kal
46, kKabw¢ kal oto Mapdptnua VL.

310 TAaiolo tou épyou LIFE STRYMON, TipaypatoTolifnke euTIEIPIKA €peuva, PE OKOTIO TN
dlepelivnon TwV aTOYPEWVY KAl TWV TIPOCSOKINV TWV AUETA, 1 EUUESA, EUTIAEKOPEVWV KOIVW-
VIK®OV opadwv, o€ 4Tl agopd T TPOoBAAHATA Kal TIG avaykaie¢ AOCEIC yia pio agl@opIkh dla-
XEIPION TWV VEP®V TOU TIOTOPOU, TIPOG OQENOC TNG TOTIIKAG OIKOVOMiag, dAAG Kol TNG TIPOCTa-
giog Kal avadeléng Tou TAOVUCIOL QUOIKOU TIEPIBAANOVTOG TNG TIEPIOXNAG.

Mo TNV avayvopion Kol TV avaAuon TwV EUTIAEKOPEVWV KOIVWVIKOV OPAdWY, GUANEXBNKAY
oToIXEIN, HEOW EPWTNUATOAOYIOU KAl NUIBOUNUEVWY CUVEVTEVEEWY, TO OTIOI0 LTIECTNOAY ETTE-
Eepyaoia Kal avaAuon, WOTE VO ATIOTEAECOULVY TN BACT OXESIOOHOU TWV CGUHUETOXIK®OV dladl-
KOOIV KOl opydvwong Twv SlaBouleloewy. H euTeIpiK €peuva TIPAYHATOTIONONKE TNV
mepiodo AmpiAiov - Maiouv 2004, oe dld@opeg TePIoXEG ToU NopoL Zeppwv, KOBWE Kal o€
ETUIAEYUEVEG TIEPIOXEC EKTOC TWV OPiwV TOU VOPOoU (TLX. O€ TIEPIPEPEIOKO KAl EOVIKO €TTESO).

H 13101TepOTNTA TNG €PELVAC (EPELVA OE EKTIPOCWTIOUE POPEWV) 0dNYNCE TNV OUASA PEAETNG
otV e€TIAOYN Hlag o0vBeTNG peBOdou, n omoia Ba amédIde opOOTEPA Kal EyKUPATEPA TIG ATIOYEIG
Kol BE0EIC TWV EPWTOUEVWV. H opdda PeAETng €0e0e WC BAcikolg OKOTIOUG, O@EVOC TNV
amoTOTWON TNG UPICTAPEVNG KOTAOTOONG KOl TwV TIPORANUATwY 0T dlaxeipion Twv Lddtwv
TOL TIOTOMOU ZTPUMAVA KOl OQETEPOU, TN SlEPelvNON TWV ATIOYEWY, OAND KAl TWV TIPOTSOKIOV
TWV EKTIPOOMTIWV QOPEWV KAl UTINPECIMV, Ol 0Ttoiol cuvdéovTal Pe T dlaxeiplon.

H pébodog mou akoAouBnBnke ATav alVOETN KAl OTNPIXBNKE, AQPEVOC OTNV OVAALON TWV YVW-
PIOHATWV TWV EUTIAEKOPEVWV KOIVWVIKOV opddwv (Stakeholder analysis) kol agetépou, oty
€peuva o€ TIANPOQOPNTEC - «KAEWBIG» (Key - Informants research). Apxikd, oUAAEXBNKaAv
OTOIXEIO OXETIKA HE TO BEPA, amO APUOSIOUG POPEIG KAl UTINPETIEG, OTN GUVEXEID EVIOTIIOTN-
Kav, Y€ TN XPAON TIOIKIAWVY KPITNPIwV, Ol EUTIAEKOPEVEC KOIVWVIKEG OUAdEC KAl ATIOTUTIWON-
Ke 0 pOAog TOoUC Otn dlaxeipion TV LBATWY TOU TIOTAPOU ZTPLUOVA. TUVTAXONKE dopunuEvo
EPWTINHOTOAGYIO Yo TN JIEEAYWYN TNG EPTIEIPIKNAG EPELVAC, N OTIOI0 TIPAYHATOTIOIRONKE UE TN
CUUTIARPWGN TOU EPWTINHATOAOYIOU KOl TNV TIPOAYHPATOTIOINGN TIPOOWTIIKWY CUVEVTEVEEWVY UE
TIG EUTIAEKOPEVEG KOWWVIKEG OPAdEC (ekTpdowTol TOEB, FTOEB, AEB, ekmpdowTtol OTA,
OTEAEXN UTINPECIOV, AVATITUEIOKWY GUVOETUWY KOl QOPEWVY KATL) KOl KOTAYPAQNKAV Ol OTTOYEIS,
ol B€0eIg Kal Ol TIPOTATEIC TV EPWTNOEVIWY yia To {ATNHA TNG dlaxeiplong Twv LAATWY Tou
Stpupodva.



90/91

H euTtelpiK €peuva 0TOUG QOPEIG, OTIWC TIPOOAVAPEPONKE, SIEVEPYNONKE HE EPWTNHATOAOYIO
(e epWTAOEIG KAEIOTOU TUTIOUL) Kal, TIOPAAANAQ, HE GUVEVTELEN, OTIOUL O EPWTWHEVOC UTIOPOVDE
eAebBepa va TTOPOULCIAoEl TIC BETEIC TOL yia Ta TIPORAAHPATA, OANA KOl TIG TIPOTACEIG TOL. Mg
OUTOV TOV TPOTIO, £YIVE TIPOOTIAOEI va avadelxBolv ol IBIITEPOTNTEG KAl TO KUPIOTEPA TIPO-
BAAQMOTO TNG LEICTAPEVNG KATAOTOONG, OAAG KOl va KOTaypoa@ouv ol 1dlaitepeg BEoelg Kal
TIOOVEG S1aQOPEC  SIOPWVIEC TWV EKTIPOCWTIWV TWV POPEWV TIOU EPWTNONKAV OTO TIAICIO
N¢ épeuvag.

E131k0TEPA 6GOV AQOPE TNV OVAALGN TWV EUTIAEKOUEVWY KOIVWVIKWOV OPAdwv, e&eTdadnkav
duo media TIBAVAG avadelEng SINPOPETIKOV amdPewy Kal Béoewv. To éva agopoloe otV
ETAYYEAUOTIKA KAl BECHIKN TIPOEAELON TWV HETOXWV KOl TO SEVTEPO OTN YEWYPOAQIKY TIPOE-
Aevan, aveEdptnta omd TNV 1IBIOGTNTA TOUG. Me BACN TNV ETTOYYEAPATIKN KOl OECUIKN TIPOEAEL-
on Twv petdxwv, dlakpiOnkav ol akdAouBeg opddeg: AATITEG ATIOQACNG Kal SIOXEIPIOTEC
vepoU (T.X. AEB, TOEB, TOEB), xprioteg vepol (yewpyoi, allei¢, KINVOTpO@Ol, TTAPOXEIC LTIN-
PECIWV TOUPIoHOL, OTA K.4.), EKTIPOCWTIOl OVATITUEIOKWY ETAIPIOV, CUANOYWY, OTEAEXN ULTIN-
PECIWV K.A. TXETIKA PE TOUC XPNOTEG TWV USATWY TOU ZTPUPOVA Kal, EIQIKOTEPA, YO TOV KUPIO
XPNoTn ToU €ival n yewpyid, €TIAEXONKE N EKTIPOCWTINGT TOU, PHECW TWV GUANOYIKDOV NG
opyavwv (T.X. EVAOOEIG aypoTwv) amo Toug OTA (o1 oTtoiol ek@PALouV TNV TOTIIKY, KATteEoXNV
OYPOTIKI KOWWVIa), OANA KOl Ao PHEUOVWHEVOUC OYPOTEG.

Me BAon TN YEWYPAQIKN TOUG TIPOEAEUCT), Ol EUTIAEKOUEVEC KOIVWVIKEG OPASEG SlakpiBnkav
oe TpEIG POCIkEG KOTnyopie: o€ autolg Tou PBpiokovial avavin tng Aipvng Kepkivng, o€
auToU( TIoL BpiokKovial gtV TTOPOAPVIO TIEPIOXN KOl O€ aULTOUG TIou BpioKovTal KOTAVIN TNG
Apvng Kepkivng. EKTo¢ omd 11¢ Ttapamdvew TPEI, BaCIKEG KATnyopieg, TTpoadlopicOnkav Kal
EUTIAEKOPEVEC KOIVWVIKEG OPADEC, O€ ETITIEDDO VOUOU, TIEPIPEPEING KOl EBVIKO.

To BOOIKO CUPTIEPAGHO TIOU TIPOEKLYE OTIO TNV avaiuon eival 0TI, OTI aTIOYEIG KOl BETEIC
TI0U eK@PAZovTal aTtd TIC EPTIAEKOPEVEG KOIVWVIKEG OPAdEG , HIKPNG onuaaioag gival ol dia-
(QOPEC TIOU TIPOKUTITOUV OTIO TNV €TAYYEAUOTIK KOl BEOUIKA TIpoélevon, &vw, avtibeta,
N YEWYPAQIKA TIPOEAELAN OTIOTEAEI TIOPAYOVIO JI0@POPOTIOINONG TwV BETEWV Kal aTIOYPEWVY.

Ta KUPIO ATIOTEAECHOTA TIOU TIPOEKLWAV ATIO TNV EUTIEIPIKN €pgvva cuvowilovtal ata akoAouba:

> H guVTPITITIKA TIAEIOVOTNTA TWV EPWTNOEVTWY EKTIMAE OTI N CLUPPBOAA TW VVEP®DV TOU TIOTOHOV
ZTPLHOVA gival PeYAAn Kal ETUIRERAIOVEL OTI ALTO ATIOTEAED KOV B€0n TNC TOTIKAG KOIVWVIaC.

> lepapXIKG, WG TIEPIOCOTEPO WQEEANPEVEC aATIO TOV TOTAPO ZTpupdva ava@épovtal Ol
TEPIOXEG avavin NG Kepkivng, ol TePIoXEC KATAVTN TNG Kepkivng Kal n mapdktia wvn
TOU ZTpUPOVA (i610¢ aPIBPOC ATIAVTINCEWVY) Kal, TEAOG, Ol TLOPOAIUVIEG TIEPIOXEC.

> Ol T1opeig Tov, KOTd oelpd, euvoolvTal amo TNV VTaPEn Touv Tpupdva gival: o) n yewpyia,
B) T0 QUOIKO TEPIBAAAOV Kal O TOUPIOPOG (idla onpacia) y) n KINvotpo@ia Kal n aAleia.
AlyOoTEPO guvVONUEVOI TOPEIC €ival TO KUVAYIL Kal N TIol0TNTA {WAG. TNV avAvTn TIEPloXN Kal
TEPIE TNG AiPvng, N YeEwpyia, T0 QUOIKO 0IKOGUOTNUO KOl O TOUPIOPOC £X0UV PEYAADTEPN
gnuacia, eve KAtavtn Tng Aiuvng, n yewpyio €ival o Togéag 1oL aTéXEl HAaKPAV Ao Toug
UTTOAOITIOUG. TEAOG, €VOIONQEPOV TIOPOUCTIALEl TO XAUNAO €vdlO@EPOV yia TNV ToldTNTA
{WNAG, o€ OAeQ TIC TtePIOXEC. H OIKOVOUIKN gunuepia, 0TTwG TPOKOTITEL aTtd TNV a0&Non ToL
€1000APOTOC HECW TNG YEWPYIOG Kal TOU TOUPITHOU, KABWCE Kal n dlatpnan evog vylovg
0lIKOOUGTAMATOG, dEV OLVOEETAl AUETa aTId TOUC €PWTNBEVTEC WE TNV TodTNTA TN id10G
T0UG, NG {WNG.



Ol TOPEIG TIOU CUYKEVIPWVOUV TO HEYAADTEPO €VIINQPEPOV, KOTA CEIPA TIPOTEPAIOTNTAC,
gival: o) n dpdevon (ME ONPAVTIKN dlO@OPA OTI6 TOUE LTIOAOITTIOUG), B) N AVTIITIANUUUPIKNA
TIPOCTACIA KOl Y) N TIPOCTOGia TOU TIEPIBAANOVTOC, VW, HE Aiyeg ava@opEég, akoAouBolv
0 TOUPIOUOG, N aAlgia K.G.

KpITIKR OTdon KOTaypa@ETal w¢ TIPOC TOV TPOTIO TIOU OOKEiTal n dlaxeipion Tov vepolL
atnv Teploxn onfpepa. Ol KOWWVIKEG OPAdEC TIOU Sla@WVOoULV e TOV TPOTIO AoKNGoNG NG
Slaxeiplong TwWV VEPWV TOL ZTPUPOVA €ival Ol XPAOTEG, AN Kal Ol SIaXEIPITTEG TOU VEPOU.
AvOAOYw(G pE TO €TTiEdO €uBVVNCG TIOU PEPOLV, €iTE CLUUPWVOULV PE TOV TPOTIO AOKNONG
(yiati autoi Tov kKaBopilouv), eite KpaToLV pia ouvdétepn atdon (ylati autoi KaAolvTal va
TOV €QOPUOTOLY).

MeTagl TwWV XpPNOoTWV TOoL VEPOU EKTIMATAL OTI Ol dlO0PwVieq eival PIKPEG PETAEL Goknong
TIOPAYWYIKOV dpACTNPIOTHTWY KAl AVOYK®OV S1aTAPNGNG TWV 0IKOCLOTNHATWY. Ala@ WVieg
HETOED TV XPNOTWV TIOU A0KOUV TTAPAywYIkEG dpaotnplotnieg (Yewpyia, alieia, toupl-
OpOC) eival omd elaxloteg €wG avOTIOPKIEG Kal a@opolv, Kupiwg, CTOV TOUPICUO.
Alo@wvieg oe PETPIO PBaBud TIPOKOTITOLV PETOED TN YEWYPAQIKAG BEONG TWV XPNOTWV
(T.X. Bewpeital 611 AapBdvovtal LTIOYN TIEPIGCOTEPO Ol AVAYKEG TNE TIAPAANIPVIOG TIEPIO-
XNG Kal AlyOTeEPO TNG KATAVTN TIEPIOXNG).

SX€d06V T0 OUVOAD TWV EPWTINOEVTIWY EKTIHA OTI dEV UTIAPXOUV GUYKPOTNUEVEG ATIOYEIG
Kol B0€0€lg HETOED TWV KOWWVIKO-ETTAYYEAPATIKOV OPAdWY yia Tn Slaxeiplon Tou vepou.
Emiong, dnAwvel 611 dev €xel kKANOei, oxedodv moté, Pe évav doPnpEVo TPOTIO, VO OTIOTU-
TIOOEL TI AVAYKEG TOL KOI VO EKOPACEL TIC ATIOYELG TOU yia TN JlaXEipion Twv LIATWY,
KOBWC emiong, dev €xel AAPBEL HE OAOKANPWHEVO TPOTIO TNV TIANPOQOpPIa yio TOv TPAOTIO
aoknong NG dlaxeipiong. Avadelkvietal, TTOPAAANAd, T6G0 N ouvalveTikh S1d0eon Twv
EPWTNOEVIWY, 000 Kal évog CUHBATIKOG BABPOG wpIudTNTAC WC TIPOC TIC TIOAVEG AVCOEIG.
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JUPTIEPACUATO VIO TNV KATApTion oxediwv dlaxeipiong

H katdption oxediwv dlaxeipiong yivetal He TNV €QOPUOYR TIPOYPOAHUHATIOHOU TIOAAATIAWY
OTOXWV Kal otnpifetal oty emidiwén d10TAPNONG TWV ETIIKPATOOVIWY KAGOdWV Ttapaywynq
otV TIEPIOXN Kal atn dlepedivnaon Twv duVaToTHTwVY avadiapOpwaong Toug, Xwpic Tn HETABOAR
TWV YEWPYIKWV TIPOKTIKQV, OTIWE OUTEG Kataypa@nkKav. EKTOC oo T0 AVOPEVOUEVA GUMTIE-
pdopata, OTIWG Yl TTOPASEYPa OTI N UTTOKATACTOON TWV LEPOBOPWY KAANIEPYEIWV OTIO GANEG
HE XauNAOGTEPEG aTtaITOEIG OUUPBAAAEl 0TV €§0IkOVOUNON VEPOU, OTIO Ta OTIOTEAECHOTA TNG
avadAuong TPOKVUTITOUV KOl To aKOAouBa:

KdBe ox€310 KAANIEPYEIOG OCUVETIAYETOl HETABOAEC OTO OIKOVOUIKO OTIOTEAECUO KOl OTN
XPNON CUVTIEAECTWV TIAPAYWYNG.

H eméktaon Tng BauBakokKaANEPYEIOG o€ BAPOG TNG €KTAONG TNG KAAAIEPYEIOG apaBoaitov,
TIOL ATTOTEAOLV KOl TIG KUPIEG KOAAIEPYEIEC GTNV TIEPIOXN, ETLIPEPEL TN MEIWON TWV XPNOIUO-
TIOIOVPEVWVY MTIOOUATWV.

H uTTIOKOTAOTOON KOAAIEPYEIDV OTIAITNTIKWV OE YEWPYIKA QAPUOAKA (TLX. BIOPNXOVIKH VIOPATO)
omtd AAAEG, OTIWC TO TIOTIOTIKO OITAPI, 0dnyei 0N Yeiwaon AVETIBOPNTWY QUTOTIPOCTATEVTKMV
€I0POWV, OTIWCE TO EVIOPOKTOVO KOI T0 HUKNTOKTOVA.

KdBe peiwon Twv TTOOOTATWY TWV EICPOWY £XEl SIOQOPETIKA UEIWTIKN EMIdPACN OTO ETITUY-
XOVOUEVO OIKOVOUIKO ATIOTEAECHO (aKABAPIOTO KEPDOK).

H peiwon 1o 0IKOVOUIKOU QTIOTEAECHOTOG AVTIIKOTOTITPILEI TO KOOTOG €LKAIPING TN YEiwONG
TWV EI0POWV TIOU ATIOTEAOVV TIOPAYOVTEC TIIEONG GTO TOTIIKO OIKOCUOTNMA Kal, KUPIWC, GTOUG
LV3OTIKOUG TTOPOULC TNG TIEPIOXNAG.

H pepgovwpévn emidpacn KABE GUVTEAEDTH TIOPAYWYNE OTO OKABAPIOTO KEPSOC dEV OKOAOUBEI
Hio oTtofepr HEIWTIKA TAOoN. AVTiOETa, TO OIKOVOUIKO ATIOTEAECHO, GUXVA, HEIOVETAL KOO
KOl € TIEPITITWOOEIC OTIOU HEIWVETAL N XPon dU0 A KAl EVOC POVO CUVTEAECTH TIAPAYWYNC.
H peiwon Twv €16powV UTIOPEi VO TIPOKAAEDEL Peiwan TOU aKaBAPIOTOL KEPSOUG PEXPL Kal 50 %
O1 duVaTOTNTEC MEIWONE TwV MTTACUATWY avépxovtal ae 69,0 % NG a&iag Twv QUTOPAPPAKWY
oe 59,0 %Kol ToL apdeVTIKOL vepol oe 16,5 % mepimov. OMwC QaiveTal, T0 APIEVTIKO VEPO
€ival 0 TIO AVEAQOTIKOC OUVTEAECTHC TIAPAYWYNG, YEYOVOG TIOL TOV KaBIoTA 13laitepa onua-
VTIIKO otnv Tapaywylky dladikacia. H diaxeipior Tou amoteAei évav omd ToUG GNUAVTIKOTE-
POUC TIOPAYOVTEC OTN dladIKaaio ARYNG amo@acng yia ™ dlaxeiplon TG yewpyiog TnG TEPIOXAC.
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Y3pOAOYIKO OpOiwpa TNG AEKAVNC TOL ZTPLHOVA

Elcaywyn

Ta cuvotApata LSPOAOYIKAG TIpocopoiwang dladpapatifovv, TIAéOV, evepyd poOAo otn ARWN
OTIOQPACEWY OXETIKWV PE TN dlaxeiplon Twv LOATWY KOl TwV XPAOEWV yNG O€ €TTMEdO AeKA-
VNG amopporG.

TAuepa €xel avamtuxOei kal eQapuoleTal évag peydAlog aplOpdg tétolwv cuotnudiwy, Ta
oTtoia, aTnV TAEIOVOTNTA TOug, €ival eviaia 1 adpopepn Kol €X0VV w¢ KOPIO XOPAKTNPIOTIKO
TOUC TO 0TI dev AapBAavouv uTIOYN TN METORBANTATNTA, GTOV XWPO, TWV dAPOPWY TTAPAUETPWV
TIOU UTTEICEPXOVTAL OTOUG LTTOAOYIOCHOUC TWV QUOIKWY USPOAOYIKWY SlEpyaciwv. EmmAéov, ol
TIEPIOCOTEPEG TIAPAUETPOI TIOU XPNOIUOTIOIO0V deV £€X0UV AUECN QUOIKN EPUNVEIN, HE ATIOTE-
Aeopa va pnv pmopolv va ekTiunBolv e0KOAa aTtd Gpeca PETPOUPEVA USPOAOYIKE XOPAKTN-
PIOTIKA TNG AeKAVNG OTIOPPONG. Ma Tov Adyo autd, £@appolovial, CLUVABWC, 08 AEKAVEC HE
ETOPKEC SIKTUO TIOPAKOAOUONONG TWV TIOCOTIKWY TIOPAPETPWY TOU LAATIKOU TOu( 1ooduyiou
(TL.X. TIAPOXWV, OTABUNG ETIIQAVEIOK®OV KOl LTIOYEIWV LAATWY), WOTE va KaBiotatal duvatn n
pLUBHIOY TOUG, KOBWG KOl 08 AEKAVEC PE TIEPIOPIOUEVEC ETEPRATEIC (TI.X. XWPIC EKTPOTIEC
TIOTOUWVY, EKTETAPEVO OTPAYYIOTIKA SiKTUA), OTO UOPOAOYIKE TOUC XOPOKTINPIOTIKA.

Ta TOPATIAVE MEIOVEKTAUOTO KAl Ol TIEPIOPIOHOI, €Xouv, 1dn, oTpéYel, 1000 TNV €peuva, 600
KOl TOUG XPNOTEG TIPOG TO KATAVEUNUEVD, QUOIKNAC BAONG cLOTAPATA LEPOAOYIKAG TIPOCONOIWANC.

310 TAQICI0 TOU TTAPOVTOC £PYOL XPNOIUOTIOINONKE éva ATIO Ta TTAEOV OUYXPOVO KATOVEUNME-
va UOPOAOYIKA CUCTAHOTA TIPOCGOHOIWANG, PUOIKAG Bdong, 1o MIKE SHE/MIKE 11, pye okomo
NV TIPOCopoiwan Tou VdATIKOU 100{uyiou OTn AEKAVN TOU ZTPUMPOVA, TNG LPICTAPEVNG dla-
Xeiplong Tou apdeutikol vepol, KOBWG KAl TNV TTOCOTIKOTIOINGN TWV TIECEWV TIOU AoKOoUVTal
gToUCG LAATIVOUG TIOPOUC KAl TO OIKOCUCTHMOTA TOUC.



ETuAoyn tng mnyng oToIXEiwV TNAETIIOKOTINONG

Ta KOpla ETTIQAVEIOKA LUSATIVO COUOTA OTO EAANVIKO TUAUO TNG AEKAVNG TOL ZTpupova (0.472
km32 gival 0 oyvVupPog TTOTapdG Kal n texvnth Aigvn Kepkivn.

NOHOBETIKE, N avTaTn OTAOUN TIANUULPWY oTnv Kepkivn €xel KaBoplatei ota +37,00 m amod
v emi@avela g Bdhacoag (MPaKTKY, Opwg, Bewpovvtal Ta +30,00), VM N KOTOTOTN OTAOUN
ota 32,00 m. Ocov a@opd oTNV ATToBRKELON VEPOU yIa APdELAN, N AVATATN CTAOUN KaBopi-
otnke ota 35,70 m kal n KAtwTOTN ota 31,70 m.

O PeyaALTEPOC XPNOTNG VEPOU 0T AeKAVN €ival N apdeuOUeEVn yewpyia. ATO TO éva EKOTOM-
pUplo TIEPITIOU OTPEPHOTO KOAAEPYOUUEVNG YNNG, apdebovtal Ta 845.000 oTpéUPATO, €K TWV
oToiwv, Ta 545.000 otpéupata (04.5 % apdebovtal e VEPO TIPOEPXOPEVO aTId TOV ZTPUMOVA
Kal TNV Kepkivn. H dpdeuon TwVv EKTACEWY AUTWV ETIITUYXAVETAl HEOW SWOEKA TUANOYIKQOV
apdeLTIKAOV JIKTOWV (Ke@dAaio 1). Ztn Aekdvn apdebovtal akdéun 300.000 otpéupata amd
vdatopevpaTa, TNYEG KAl LTIOYEID LHATA.

ATO 1ta péoa ZemtepPpiov €w¢ Kal Tov ATIpidlo KABe €Toug, TO OUVOAO TNG TAPOXNG TOU
Ztpupdva KOTOARyel oty Kepkivn Kal omd eKEi OTOV ZTPUHUOVIKO KOATIO. H oTdBOuN TOoL veEPOL
otnv Kepkivn eival eAeyxopevn, OTtwg Kal n eEgpxOUEVN OTIO QUTAV Ttapoxr, dedopévng NG
MIKPNAC TIOPOXETEVTIKOTNTAC TOUL ZTPUMOVA KOTAVIN NG Aipvng (MIKpOTtepn amd 200 m/sec
Koté B€oelg).

ATO Tov Mdlo €w¢ Kol Ta péoa ZemtepPpiov, 11 XINOMETPA META TNV €i00d0 TOU ZTPLUOVA
otnv EANGDQ, YEPOC TNG TTOPOXNG TOU EKTPETIETAI, HECW TNEG LAPOANYINC Y1, OTIC APSEVTIKES
dlwpuyeg AuTiKN, Kevipik, AvatoAikn kal 2K, yio tnv KAAuyn twv avaykov tou Alktiou
AUTIKNG Alpuyag, Tou 1ou ApdeuTikol AIKTOOU Kal Tou 30U ApPdeuTIKOU AIKTUOU ZePPWV
(KegdAaio 1, TxApata 1.1. kor 1.2).

Apeoca omd Tnv Kepkivn (HEow TwV LOIPOANWIAOVY Y2 Kal Y3) KOAUTITOVTAL Ol OPSEVTIKEG AVAYKEC
TPV OKOUN apdEeVTIKWOV SIKTOwV. Méow NG LdpoANYIag Y2, T0 20 APdEVTIKO AIKTUO Kal
péow NG LOpPOoANYIiag Y3, T0 AiKTUO AnuNnTPNToiou Kol 1o 40 APOEUTIKO AIKTUO ZEPPWV.

Katd tnv apdeutikh Tiepiodo, dev UTIAPXOUV €KPOEC aTO TO QPAyua Tn¢ Kepkivng otov
Ztpupdva, Tapd POVO O€ TIEPITITWOEIC €100O0V TIANUPUPIKWOV TIAPOXWVY attd TN BouAyapia.
STIG TIEPITITWOEIG AUTEG, ATIEAELOEPWVETAL ATIO TO PPAYHA TIOCOTNTA VEPOU IKAVK VO d10TNPrOEl
™ oTA0uN TNG AiPVNg €VTOC TV ETIITPETIOUEVWY OpPiwV.

H oTtpayyloTiky 1a@pog MTEATOA, TIAPOAOUPBAVEL TNV OTIOPPON TWV OVOTOAIKOV OPEIVOV
UTIOAEKOV®V, KOBWE KAl To aTPayYidla OAWV TwV apdEVOPEVWY EKTACEWY, Ol OTIOIEC EKTEIVO-
vTal ekatépwBev autng (KepdAaio 1, Zxnua 1.3.). Tautoxpova, TPOQOSOTE( HE VEPO TO APdEL-
TIKé SdikTua Newxwpiov, Néou Zkomol, MeBeAvol Kal THAPA TWV dIKTVWV Tou TOEB Zepprv
(Ke@dAalo 1, Zxnua 1.2)).
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O1 mepiooeleq vepol NG MTIENTONG KOTAARYOUV OTOV ZTPUUOVA, 0 0Ttoiog TtapaAapBavel Kal
TI ATIOPPOEG TWV JUTIKWOV OPEIVOV UTIOAEKAVAV, PECW TWV XEIMAPPWY TOUG. MeTd T cupBoAn
0V pe TNV MTEAITOO, 0 STPUUOVAG TPOYOSOTEl HE VEPO TUAUA TWV APSEVTIKOV SIKTOWV TOU
FOEB Zeppwv (Kepdialo 1).

Aiyo Tipv tnv €£0006 TOL 0T BdAaCOQ, 0 ZTPUPOVOC SEXETAL TNV TIOPOXA TOU TToTapoL Ayyitn,
oamd TIC KAAOKOIPIVEG OTIOPPOEG TOU OTtoiou apdeleTal TUAPO TOou 500 ApdeuTikol AIKTUOU
Teppwv (KepaAaio 1).

MeBodoAoyIKN TIPOCEYYIoN

Mo tnv avdmtuén Tou LSPOAOYIKOU OUOIMHATOG TNG AEKAVNG TOL ZTPUUOVA, ETTIAEXONKE TO
OAOKANPWUEVO oUOTNUA Tipooopoiwang MIKE SHE/MIKE 11.

To MIKE SHE (DHI 1993, Refsgard and Storm 1995), pe kivntipla d0vaun tn Bpoxomiwon,
TIPOCOUOIMVEL TI KUOPIEG LOPOAOYIKEG SIEPYOTieC TIOU TIPAYUOTOTIOIOUVIAI O€ MIO AEKAVN
aTOPPONG. H XwpPIKA HETARANTOTNTO TWV TIOPAPETPWY €100O0U Kol €680V TOU CUCTHHATOC,
ETITUYXAVETAL KATA TNV 0pIZOvTia dldoToon He TN S10KPITOTIOINGN TNG AEKAVNG O€ KEAIM, HEOW
evOg opBoywViou TIAEypatoC. Méoa oe kKABe KeAi, n PETARANTOTNTA, KATA TNV KOTOKAPLQO,
TWV S10QOPWV TIOPAUETPWY ETIITUYXAVETAL PE TOV KOBOPIOUS {wvmv PeTaBAnTOL BdBoug, pe
OUOIOHOPPA XAPAKINPIOTIKA.

To MIKE 11 (Havno et al., 1995) TTpOGOUOI®VEL TN HOVOSIAOTATN POK TOU VEPOU OE ETIIQAVEINKE
vddtiva péoa (T.x. ToTapolg, Aipveg, dipuyeg). H olvdear tou (Twv KAASWV TIOU LTIEICEP-
XOVTal 010 opoiwpa) pe 10 MIKE SHE emituyxdvetal 0Tiwg @aivetal oto Txnpa 6.1.

01 e — — —
. KAado¢ MIKE 11

KAé30c MIKE SHE
Il I

IxnHa 6.1. Z0vdeon MIKE 11 oto miepiBaAiov Tou MIKE SHE.

Ta duo cuoTthPaTa Agltoupyolv Tautdxpova (1o MIKE SHE kaAei 1o MIKE 11), aviaAAdooovTag
TANpo@opieg (moadtnteq vepol) oTo TEAOC KABE Xpovikol BrpoTog. Katd tov TpOTo autd,
eival duvath n Tpocopoiwaon, T600 NG AAANAETIdpacng, 600 KAl TNG CLUVIVACUEVNG XPAONG
TWV ETIIPAVEIOKDOV KOl LTIOYEIWV LIATWY, péoa aTnv idla e@appoyr (Aekavn OTIOPPONC).



E1dikdteEpQ, Ol dlEPYATIiEC Ol OTIOIEC TIPOGOUOIWVOVTAL UE TN XPNON TOU TIOPATIAV®W CUCTHHPATOG
oTn AgkAvn TOoL ZTpLPdVa Eival:

ETi@avelakn amoppon).

E&atpioodiamnvon.

Apdevaon.

AIRBnon Kol amodrkeuaon Tov vepol OTNV OKOPEDTN Jwvn.

BaBid d1n6non otnv Kopeapévn {@vn KOl ETTAVATIANPWAON TWV LTIOYEIWY LVAATWV.
Kivnon tou vepol ota emMI@AVEIOKE LIATIVO PEoO (TTOTAMPOI, AIUVEG, KAVAAIQ).

V V. V V V V V

Y3pauAikh eTtiKoIvwvia PETA&0 ¢ Kopeopévng {®vNng Kal TWV ETQAVEIOKOV LIATIVWV
pMéowV (TLX. TTOTOMOI, AipVEQ).

Ztpayylon.

Kivnon kal amoBrikeuon Tou vePOU OTOUC UTTOYEIOUC USPOPOPEIC, METABOAN TOU TrIE(OME
TPIKOU @opTiou.

V

H Ttpocéyylon Tou aKOAOUBNONKE yio TNV AVATITUEN TOU LOPOAOYIKOU OUOIHOTOC OAGKANPNG
¢ LVOPOAOYIKAG AEKAVNG TOU ZTPUHPOVA, AOPBAVEL UTIOYN TNV éVTOON TWV XPAOEWV Kal TN
XWPIKA TOLC KOTAavour Péoa o€ auTh.

ZTIC OPEIVEC LVTTOAEKAVEG, OTIOL Ol XPHOEIG VEPOU Eival TIEPIOPICUEVEG, XPNOIUOTIOIEITAI €vag
OXETIKA aTAGC aAyOp1Buog Tou MIKE 11, to NAM, 0 0Ttoiog TTPOCOMOIWVEL TN OXéan Bpoxng-
amoppon¢. Mo Tov okoTo autd, 0ploBeTABNKAV OAEC Ol OPEIVEG LUTTOAEKAVEG, WOTE va gival
duVaTh N TIPOCOUOIWAN TNG ETIIPAVEIAKNC OTIOPPONG 0 KABe pia exwplotd. Avtibeta, oto
medIVO TUAKA, Yn@loTtoiRdnkayv Kal elcdxOnkav 6Aa 1o KOPIO ETIQAVEINKE LSATIVO COUOTA
(0o Ztpupdvag, n Kepkivn, o Ayyitng, ol KUPIEC OPOEVTIKEG OIWPUYEG KAl OTPAYYIOTIKEG
Td@pol), Yéoa ota oTtoia N POvVodIACTATN Kivnon Tou veEPoU TIPOCOMOIMVETAl ammd 10 MIKE 11
(Eikova 6.1. kal Kegdhaio 1, ZxAua 1.1.).
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Eikova 6.1.  OploBETNON OPEIVAV UTIOAEKAV®V KOl EICAYWYT| iwV KOpIwV
ETUPAVEIAKDOV LOATIVWV OWUATWY OTO TIEDIVO TUAUA TNG AEKAVNG
TOU ZTPUMOVO.
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To UOPOAOYIKO OpOiWHO

6.3.1. Avdrttuén tov cuotruatog MIKE SHE

To MIKE SHE avamtuox6nke oto medivo TUAPa NG Aekavng (VPOUETPO HIKPOTEPO attd 100 m)
KOl TLEPIAAMBAVEL, TOCO TNV KOPEGHEVN, 00 KOl TNV aKOPETTN {vn.

EmumAéov, n PeTaBAnTOTNTA OTOV XWPO TwV SI0QOpwWV TIOPAPETPWY €I00J0L Kol €£650U TOU
OpOIWHATOC ETITEVXONKE HE TN S1OKPITOTIOINCN TOU TIESIVOU TUNHOTOG O€ KEAIG S100TACEWY
400x400 m, Ta oTtoi0 AVTITTPOCWTIEVOLY €KTaON ion pe 160 otpéupata. To péyebog autd Kpi
OnNKe apKETA IKOVOTIOINTIKO JIOTI, O) €ival KATA TIOAU WIKPOTEPO, GUYKPIVOUEVO HE T GUVOAIKNA
€KTOON NG AEKAVNG, ETUTPETIOVTOG TNV €£0yWY CUUTIEPACHATWY G€ UTIOTIEPIOXEG TNE OTIWG
gival Ta apdevTiKa dikTua, B) KOBIOTA €QIKTA TNV evowpdtwon oto MIKE SHE twv KuploTe
PWV OPSEVTIKOV KAl OTPAYYIOTIK®OV TAPPWY 0T QUOIKA TOUC YEWYPAQIKH B€an Kaly) dlatnpei
TOV OTIAITOUPEVO UTIOAOYIGTIKO XPOVO yla TNV €KTEAEON TNG €QOPHOYNG, OFE AVEKTA ETITMEdA
(03:02 hrs).

Ynoeioko opoiwpa avayAueou. To Wn@ioKd opoiwpa Tou avdayAu@ou Tng TePIOXNAG TTIPoCo-
poiwong, KATOOKELAOTNKE aTIO TNV WNEIOTI0INGN 1000YWAV KAPTIUA®Y, VYPOUETPIKWOV GNUEiwyY,
KOB®G KOl TOL LOPOYPAPIKOD KAl GTPAYYIOTIKOU SIKTOOU TNG TIEPIOXNG, ATIO XAPTEC KAIHAKAC
1:50.000 kat 1:20.000.

Bpoxéntwan. Xpnaoigomoénkav nuepfioia dedopéva Bpoxomtwang amd 11 BpoxXOoHETPIKOUC
o100p00¢ (Ke@dAalo 1). Mo TNV XwPIKA KOTOVOPR TNG BPOXOTTWAONG 0N AeKAVN, EQAPHOCTNKE
n péBodog Thiessen, pe tnv omoia n TepPIoXn HEAEING dlakpitomoliBnke o 11 TOAOywva
opolopopeng Bpoxomtwang (Eikova 6.2.).

(HETPO)

Eikéva 6.2. XWPIKA KOTAVOUN TWV BPOXOTITWOEWY 0T AEKAVN TOU ZTPUUOVA.



BAdotnon. H mepiloxn tng AeKAvng TIOU TIPOCOUOIWOVETAl Pe To MIKE SHE (medivd tunpa)
KOAOTITETOL OTN CUVIPITITIKA TNG TAEloWNEio amd KoaAAiepyolueveg ektdoelg. Mo Tov Adyo
ouTo, €I0AXONKE OTO OpOIWUA, XWPIKA KaTavepnpévn, n olvleon Twv KAANEPYEIDV, OTIWC
avayvwpiotnke amd TNV avaluon Jd0PUEOPIKWV EIKOVWY NG TeploXng (Kegdiaio 2).
EmumAéov, yla kaBe KoANEPyeld, SOBNKE N XPOVIKH KATAVOUN: O) TWV BAACTIK®OV TN 0Tadiwv
avamtuéng, B) TNg avdamtuéng tov BABouLC Tou PIJIKOU TNE CUCTAPATOC KAl Y) TOU JEIKTN QUA-
MKAG ETIQOAVEING.

Adlanépateg eMIQAavelec. O1 adlaTEPATEG ETMIQAVEIEC El0dyOVTal OTO GUCTNUA TIPOCOUOIWANG,
yla TNV oKPIBECTEPN EKTIUNGN TNG ETIIQAVEINKAG OTIOPPONG. Q¢ adlamépateg Bewpndnkav ol
KATOIKNUEVEG TIEPIOXEG (OAOL Ol OIKIOPOI OTn AgKdvn), yio TIG OTIOiEC EKANQONKE gviaiog
OUVTEAEDTNC ATIOPPONG, i00¢ Ye 75 %

Meploxég apdeuvang. 1o MIKE SHE, wg «Meploxn apdsuanc» opiletal n apdsudpevn €ktaaon,
n ormoio KOAOTITEL TIC OVAYKEG TNG 0€ VePO aTmd PIo OUYKEKPIPEVN TiNyr vepol TuX. LTIOYyEl
VEPA, Aipvn, TOTOUOG, €€wTePIKN TNyH. ZT0 TAPOV opoiwpa, KoaBopiotnkav 12 «MeploxEq
Apdeuong». Ta oOpla TwV 11 TIEPIOXWVY, GUMTIITITOUV HE TA OVTIOTOIXO OPI0 TWV OPIEVTIKOV
SIKTOWV Twv 1 Tomik®v Opyaviou®v Eyyeiwv BeAtiwoswv (TOEB). H 12n meploxn TepIAau-
Bavel OAeqg TIC eKTAOEIG Ol OTTOiEC apdevovTal amd uTtoyela vepd (Ke@dlalo 1).

E&atpioodianvon ava@opdg. H mpayuatiky e€atpicodiamnvor, oto cvotnua MIKE SHE, uTo-
Aoyiletal pe Baon tn péBodo Twv Kristensen kal Jensen (1975), otnv omoia n eatpioodia-
TIVON} AVO@Oopag amalteital wg dedopévo €100d0v. TIUEG yia TNV TEAEUTAIN, UTIOAOYIOTNKAV ME
Bdon tnv tpomomoinuévn péBodo twv Blaney Criddle (Mamalageipiov 1984), n omoia, oLU-
QWVO pe TIopatnpRoelg NG AEB Zeppav, divel ta TIALoV a&IOTIIOTO OTIOTEAECHATA YIO TNV
Teploxn.

EMI@aveloK amoppor. Angiovpyeital OTIq TEPITITWOEI OTIOL N évtaon NG PPoxng eival
peyoAlTepn amd N dINONTIKOTNTA TOU £3AQOUVG. ZTn CUVEXEID JI0SeVETAL TIPOC TA XOUNAOTEPT
onpeia NG AekAvng, €wg 0TOL TTAPOANPOEi Ao TNV TANCIECTEPN OTPAYYIOTIKY TAQPO, N oTtoia
€xel eloaxOei 010 opoiwpa. Amapaitnta dedopéva yia TOV LTTOAOYIOUO Kal Tn d163eV0N NG
gival, 10 apxikd PaBog vepol otnV €TIPAVEIN TNG AEKAVNG, O CUVTEAECTNC KATOKPATNONG
vePoU Kol 0 guvieheat¢ Manning N. To apXiké Bd&Bog vepol otnv emi@dvela Tou €3AQOULG
BewpnOnke ico pe pndév oe OAN TNV €KTAON TNG AEKAVNG, EKTOC OTIO TNV TIEPIOXN TIOU KATA-
KAUZeTal amtd TN Aigvn, 6mou 10 BEBog vepol 360NKe XWPIKE Kataveunuévo. O1 TINEG TWV duo
EMOPEVWV TIAPAUETPWY, AN@ONKav ioeg pe 1 mm kat N=10 avtiotoixa.

Axbpeatn {ovn. MNa TNV TPOCOU0oIwaN TNG METABOANG TNG LYpPOCIag OtV akopeatn {wvn,
eTIAEXONKE N PEBOOOC Richards (Danish Hydraulic Institute (DHI) Software 2003), n ormoia
eTIAOETAL 08 KABE KEAI TOU opolWPATOG. Ta €dd@n TN TEPIOXNC BewprRBnKe 0TI, 0T0 TUVOAD
T0U¢, €ival INVOTINA®SN, EVA TIMEG TWV OTIAITOVPEVWVY TIOPAUETPWY Yia TNV emiAuon Tng €&i-
owong Richards An@Bnkav amod tov Aviwvdomouio (1999).

Apdeboelg. H apdeuvan kaBe KaAAEPYEIOG (EKTOG TOU pullol), ETIIAEXONKE va TIpAYUATOTIOIETA
autopata, amoé TN OTIyUR TIOU N UYpOCia 0TV aKOPEaTN {®VN HEIOVETAL 0T0 20 %TNG WPENUNG
0V3ATOTKAVOTNTOG. TNV TIEPIMTIWON TWV PLl®Y, N dpdevon dlapkei amd Tov Mo éw¢ ToV
loOAI0 KOl €QOPUOLETAl PE TPOTIO, WOTE VO UTIAPXEl CUVEXNC KOTAKAION TWV KOAAIEPYEIDV
BaBoug éwg 10 mm. To delTEPO deKAUEPO ToL Maiou n dpdeuacr TOUg JIOKOTITETAL YIO éva
S1G0TNHO JEKA TIEPITIOU NUEP®V, YIO TNV EQAPUOYT AMTIACHATWY KOl QUTOQ@OPHAKWV.
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ZTpayyion. To BaBog otpdyyiong Ai@Bnke ico pe 1,5 m yio 0AOKANPO 10 TedIvO TUAPA NG
AgkAvng. AlagopoTtioinon uTApée POVO otV TaXVTNTA GTPAYYIONG, N OTIoia AN@ONKE PEYOADTEPN
OTIC TIEPIOXEC OTIOU EKTEIVOVTAL TO OTPAYYIOTIKA SikTud. Ol TTI00OTNTEG vEPOU TIOU OTTOPOKPUVOVTAL
ME TN oTpayylon SloXeTeVOVTAL OTNV TIANCIECTEPN OTPAYYIOTIKA TAQPPO KABE apdeuTIKOL SIKTUOU,
n oroia €xel eloaxBei aT0 opoiwMa.

Kopeapévn {wvn. Mo tnv TTpocopoiwaon NG Kivnong Tou vepol otnv Kopeapévn Zavn, Bew-
pRBNke 6Tl 0T AgKAVN UTIAPXEl EVOG PPEATIOC LOPOPOPENC, HE OPOIOUOPEN KATAVOMN TWV
UOPAUVAIKWOV TOU TIAPAPETPWY. To BABOC Tov Vdpoopéa AN@OnKe ico pe 100 m amod TNV €TTI-
@avela 10 €dA@OULC. H utoyela oTtddun, Katd TNV évapén Tng Tpooopoiwong, Bewpridnke ot
Bpiokovtav oe BdBog 2 m amd TNV €MIPAVEIN TOU €3AQPOUC, EVMO N USPOUAIKH OYWYIMOTNTA,
1000 KOT@ TNV 0pIfovTia, 000 KOl KOTG TNV KATAKOPU@OO OLVIOTWOO TG, €KANQONKe ion pe
1x10-6 m/sec.

6.3.2. Avdrtuén tov cuvotrjuato¢ MIKE 11

To MIKE 11 avamtOoxOnke o€ oAGKANPN TNV UOPOAOYIKH AEKAVN TOU ZTPUPOVA. ZTIG OPEIVEC
UTTOAEKAVEG, XPNOIUOTIOIEITAl O OXETIKA ATIAGC aAyoplOudg NAM, 0 0Tt0i0¢ TIPOCOUOIWVEL TN
oxéon PBpoxng - amoppong, v oto TedIVO TUAMA TG AEKAVNG XPNolyoTioleital ato alvolo
TWV SUVATOTHTWY TOU CUCTAHATOG.

SUYKEKPIYEVA, TIEPIANQONKOV 0 TTpLPOVAG, N Kepkivn, To TUAMA TOU Ayyitn €vTog TG AeKAVNC,
KOBWG Kol ol KUPIEG OPBEVTIKEG SIWPUYEC KOl OTPAYYIOTIKEG TA@pol (Ekova 6.3.).

Eikova 6.3.  To dIKTUO ETTIPAVEIOK®DOV UAATWVY TNG AEKAVNE TOU ZTPUHPOVA, TO OTIOI0
TEPIANPONKE oTo oUoTNUa Tipocopoiwang MIKE 11



‘O)Nol ol kKAGdol Tou TtepIAR@OnKav oto MIKE 11, tpoékuav amo 10 Yn@lakd Oouoiwpa Tou
avVAYAUQOU TNG AEKAVNG, TO OTIoi0 XpnolgoToleital amd 10 MIKE SHE (Eikéva 6.4.). Auto
onuaivel 0TI 10 oXAKO, N B€on Kal n KAion Twv KAASWVY dlac@aAifovy v TIARPN USPOUAIKN
eTIKOIVWVia peTaél MIKE SHE kai MIKE 11.
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Eikova 6.4.  Katd prnkog topn Tou Ztpupdva Kal tng Kepkivng, 0mwg mepIAf@dnke ato ovotnua
TIpooopoiwong MIKE 11

H yewpetpia kéBe KAGOOUL Teplypa@eTal ye BACN AVTITIPOOWTIEVTIKEG DINTOUEG, OTOIXEIN yia
TI oTtoieq AN@ONKav amod BIBAIOYPAQIKEC AVAQOPEG N OTIO ETTIOKEYEIC TIEDIOU.

Q¢ oplokfy ouvBAKN oTnNV €i00d0 TOU ZTpuPOVA eEKARQONKE N €lo0gpXOUEVN TIAPOXH OTO TN
BouAyapia, v atnv €£000 10U, T0 BABOC vePoL, OTIWC AUTO SIAUOPPWVETAL GTNV KOITN TOU
omod 10 amOALTO LYOUETPO TNG BdAacgoa (=0 m). Emiong, n €mMIQAVEIOKNA amoppor], 0w auTr
uTtoAoyidetal yia KABe OpeIvr) UTTOAEKAVN, EI0EPXETAL WC TIAEVPIKH E1I0PON GTOUG KAASOULG TOU
ZTPUPOVO KOl TNG MTIEANITONG, OTO onueio OTIOU €KBAAOLY OTNV TIPAYUATIKOTNTO TO OPEIVA
vdatopelpaTa.

Mo v mpooopoiwan tng dlaxeiplong Tou apdevTikol OTn AekdAvn, TTEPIA@ONKAV 010 GLOTNHA
MIKE 11 ol oKOAOUBEC LOPAUAIKEG KATAOKEVEG:
YTepXeINOTNAC €Tt TOU ZTPpupdvVa, Aiyo avavin Tng 6éong omouv Bpioketal n YdpoAnyia Y1.
Kataokeun eAéyXou pong otnv €é€0d0 ¢ Kepkivng, yia TRV TIPOCOH0IWaN TNE AEITOLPYINC TOU
@pAaypaToC.
AUO KOTAOKEVEG EAEYXOU PONAC OTNV KepKivn yia TNV TIPOCOM0IWATN TwV LOPOANYIMV Y2 Kal Y3.
AIGQOPEC KATOOKEVEG EAEYXOU YO TNV TIPOOOMOIWGN TWV UOPOANYPIOV TWV dlAPOPWV
aPOEVTIKWV SIKTOWV 0TI TIC KOPIEC dIWPUYEC METAQOPAC VEPOU.
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PUBu1on ToL UBPOAOYIKOU OUOIWHUOTOC

H mepiodog pvBOUIONE TOU LUSPOAOYIKOU OPOIWHATOC TNE AEKAVNG TOU STPUPOVO TIEPINAUPBA-
VEL TO XPOVIKO JIAGTNUA TwV €TWV 2004 - 2005, ev® yia TNV €TTOANBEVOT TOU €TIIAEXONKE TO
£€10¢ 2006.

MapdueTpol pUBPIONE TOU OMUOIWUATOG ATIOTEAECAV O) N OpPI{OVTIO LIPAUAIKH OYyWYIMOTNTA
TOU QPEATIOV LOPOYOPEX, B) 0O CUVTEAEOTAG dlAPPONE KATE PAKOCG TWV KAGSwV Tou MIKE 11,
Y) 0 OUVTEAEGTAG TAXVUTNTAG OTPAYYIONG TWV YEWPYIKWOV £30Q®V Kal 8) N TIEPIEXOUEVN LYpOTia
OTOV KOPEOUO Kal OTO onueio péviunNg papavong yio Tov TOTo Tou €dA@OUC TIOU ETUIAEXONKE.

H pUBPIGN TOL OUOIVHATOG TIPAYHATOTIOMONKE PE BAON TIC TTAPATNPOVHEVEC TIHEC O) TNG dla-
KOpavong Tng oT1adung tng Kepkivng, B) Tng mMapoxnig Katd YAKOG TNG oTpayyIoTIKAG Tdepou
MTéMToOG, y) TNG Tapoxng otnv €£0d0 Tou Ztpupdva, Kabw¢ Kol d) BACEl TWV TINWOV NG
TIPOYHOTIKAG €EATUICOBIOTIVONC TWV KOAANEPYEIOV OTN AEKAVN TOU ZTPUPOVA, OTIWC AUTEC
EKTIMOVTAL amo T AEB Zeppav yia tn dlavour Tou vepol ota apdeLTIKA diKTua.

ATIOTEAEOUOTO

J10 IxApota 6.2. éwg 6.5. Tmapouaialovtal ol UTTOAOYI{OPEVEG KOl Ol TIAPATNPOVUEVEG TIMEG
¢ ot1abung tng Kepkivng, KoBWG Kol tng TOpoxng otn MméAtoa Kal otnv €080 T1OL
Ztpupdva. Ao To OXAMOTA AUTE, TIPOKUTITEL OTI N CUCXETION OVAPECO OTIC TTAPOTNPOUHEVES
KOl UTTOAOYI{OUEVEG TIUEC TWV TIOPATIOVW TIOPAUETPWY Eival ISIITEPA IKAVOTIOINTIKH.

To opoiwpa TIPOCOMOIWVEL PHe HEYAAN akpiBela Tn Asitoupyia NG AMpvng (TIAEUPIKECG EIGPOEC
KOl EKPOEG, ATIWAEIEC AOyw PaBiag dinBnang, amoAfYelg vepou yia Apdeuan, EKPOEC OTIO TO
@pdypa). EEioou IKAVOTIOINTIKY €ival KOl N TTPOCOU0IWGN TwV apdeloEWV Kal TNG OTPAYYIoNG
TWV YEWPYIKWV EKTATEWV, KOBWG, €Tiong, Kol TNG oxéong PBPoxng - amoppong OTIC OPEIVEG
UTTOAEKAVEG, OTIWC TOUAAXIOTOV AUTO @aiveTal OTIO TIG TIHECG TNG TIAPOXNG OTn MTéAIToa.

Ol PEIWPEVEC TIHEG TNG TTOPOXNG OTN MTIENITOO, OTIWE AUTEC LTIOAOYI{ovTal OTId TO OHOoiWHA
peTd 10 T€A0G lovAiou, o@eilovTal oTn PeElwPEvn TTapox otpdyylong, Aoyw tng S1aKOoTNG NG
apdevong Twv pullv. Mivetal €101 AVTIANTITO 0T, oTNV TIPAEN, N Tapoxr n omoia Ttpoopiloviav
yla tnv apdevon twv pullov, ouvexilel va dloxeTeVETAl OTa SIKTLA KOl HETA TO TEAOG Twv
apdelOEWV TOUG, OTIATE KAl KATAAARYEL 0TV MTIEAITOW, dIOTNPWVTAG TNV TIAPOXN TNG O€ LYWNAX
eTtimeda.

210 ZXAUa 6.6. divovTal Ol EI0p0EC TN AEKAVN ATIO TOV ZTPUPOVO KOl TOV Ayyitn KOl Ol EKPOEC
otnv ¢€000 TOUL ZTPUMOVA Yia Ta €Tn 2004 ¢w¢ 2006.

H IkavoTtoInTtikr) pUBUICN TOU OUOIWHATOG, N OTIoI0 ETIITEVXONKE, ETUTPETIEI TNV €Eaywyn XpN-
OIHWV CUMPTIEPOACHATWY OXETIKA ME TIG TIIECEIG TIOU ACKOUVTAl 0TOUG LSATIKOUC TIOPOUG TNG
AeKAVNG Kal 0Ta OIKOGUOTAPATA TNG.



1o ZxApata 6.7. £€wg 6.9. divovtal ol EI0P0EC KAl Ol EKPOEC VEPOU OTIC APSEVTIKEG S PUYEC
TI0U TPOPOSOTOUVTAl OTIO TIG ATIOAAYEIG VEPOU aTtd TOV ZTpupova (vdpoAnyia Y1) kal Tnv
Kepkivn (udpoAnwieg Y2 kat Y3). ATto Ta oXAMATa YiveTal avTIANTITO OTI 01 ATT0S0TIKOTNTEG TWV
apdEVTIKAV SIKTOWV gival 1d10iTEpO PIKPEG, HE TIC EICEPXOPEVEC TIOOOTNTEG VO LTIEPBaivouV
KOTd TIOAD TIG amoitoUpeveg. AUTO €XEl WC ATIOTEAEGHA TNV AOKNON COBOP®V TIIECEWV OTO
olkoglotnua NG Kepkivng, Adyw tou augnuévou Oykou vepol, o oTtoiog amoBnkelETal o€
auTAY, PE etakOAOULBO TN SlATAPNON TG OTAOUNG TNG 0€ LYWNAX ETHTTEDA YIO PEYAAO XPOVIKO
Sdidotnpa Kol TNV VTTORABUION TWV 0IKOGUCTNUATWY TNG.

IxAua 6.2. YnoAoyt{duevn Kal apatnpolpevn oTabun vepol (JIACTIKTN ypaupn), otn Aipvn Kepkivn
yla Ta €tn 2004 - 2006.
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Ixnua 6.3. YrmoAoyt{épevn Kal Tapatnpolpevn mopoxn (SIG0TIKTN ypapun), otnv Ta@po g MEAIToag o
yépupa Mntpouaiou yia ta €t 2004 - 2006.

1041105



Ixnua 6.4.

IV

)
Wtipom oy AKA W
- A
ANV -

YToAoyt{Opevn Kal Tapatnpolpevn mopoxn (JECTIKTN ypapun), oTnv Ta@po g MméAIToag om
Fe@upa ZKOUTAPEWC Yia Ta €t 2004 - 2006.

172206



[miss

IxnAua 6.5. YTtoAoyl{opevn Kal Tapatnpolpevn Tapoxn (SIACTIKTN ypouun), otn 8€on eykatdotaong Tou
TIPOTUTIOL (£€030¢ AekAvVNG) yia Ta €tn 2005 kai 2006.

1061107



ETA01E €10p0EC KOl EKPOEC UBPOAOYIKNG AeKAVNG ZTpupodva, 2004

3000 1t

Ztpupovag (elopon) Ayyitng (eiopon) ZTpuHOVaC (ekpory)

EToleq e10p0ég Kol EKPOEG LOPOAOYIKAG AekAvNG ZTpupdva, 2005

3000 n

Ztpupovag (ewopory) Ayyitng (eiopon) Ztpupovag (ekpory)

EToleq €10p0EQ Kal EKPOEC LEPOAOYIKAG AekAvng ZTpupdva, 2006

Emolog dykog, 106y

Z1pupodvag (slopon) Ayyitng (eiopon) ZTpupovag (ekpory)

IxNua 6.6. ET0leq €10p0EQ KOl EKPOEC OTN AekAvn TOU ZTPULPOVA KATA Ta £TN
2004 - 2006.



ETro1Eq €E10P0EC KOl EKPOEG, 2004.

Kevipikn AvTIKR AVQATOAIKN 2K

Y3dpoAnwia Y1

ETr01eC €10p0EC Kl EKPOEC, 2004

Y3 (5K)

Y3poAnwieg Y2, Y3

IxAua 6.7. Eloepxodpevol Kol eEepXOPEVOL OYKOL VEPOU OO TA OPJEVTIKA diKTua TIOU EEUTINPETOUVTAL
omo TIG LdPOANWIEG Y1, Y2 ko Y3, Kotd To £€T0G 2004.
1081109



ETR01EQ E10POEC Kal EKPOEC, 2005

Kevipiki AuTiKR AVOTOAIKN 2K

YdpoAnyia Y1

ETtrioleq 10p0EC Kal eKpoEg, 2005

EICPOEC
EKPOEC
EICPOEC
EKPOEC
Y2 Y3(5K)
YdpoAnyieg Y2, Y3
ZxAHa 6.8. ElgepXOpeVOl Kol EEPXOUEVOL OYKOL VEPOU Omd Ta OPSEVTIKA SiKTUX TIOU €EUTINPETOLVTAL

amo TI LBPOANWIEG Y1, Y2 kat Y3, Kotd To £10¢ 2005.



IxnAua 6.9. Eloepxopevol Kal e€gpXOPEVOL OYKOL VEPOU amd Ta apSEVTIKA SikTua TIoU £EUTINPETOUVTAL
amo TI LBPOANYIEG Y1, Y2 kat Y3, Katd To £10g 2006.
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ZuuTiepaocpata

510 TAQICI0 TOU TIOPOVTOG €Pyou, OVATITUXONKE TO UOPOAOYIKO OHOIWHA TNG AEKAVNG TOL
ZTpupova, XPNoIPOTIoOIWVTAG T0 oOoTNUA USPOAOYIKAG Tipocopoiwong MIKE SHE/MIKE 11.
Me 10 0OOTNUO OUTO, TIEPAV TWV QUOIKWOV XAPOKTINPIOTIKOV TNE AEKAVNG, TOU LDPOYPAPIKOL
NG SIKTOOU KOI TWV KAIUATIKWV TIAPAPETPWY, KATEGTN dUVATOV va gl0axB00vV OTO opoiwpa Kal
XOPOKINPIOTIKA TIOU a@opolV GTNV LVQICTAMPEVN dlaXEPION TWV OYPOOIKOGUOTNUATWY, TWV
apdevoEWVY KAl NG aTpdyylong. H o0vBeon Kal N XwpPIKA KATAVOUN TWV KOAAEPYEIOV, Ta BAA
OTIK& TOUC OTAdIa Kal ol PéBodol apdevang, ol apdEVTIKEG JIWPUYEC KOl Ol OTPAYYIOTIKOI
TA@POI, KOBWC KAl 0l AaTTOAAYINEG TTOCOTNTEG VEPOU aTIO TOV ZTpupdva, TNV Kepkivn Kal Toug
uTtdyeloug LSPOPOPEIC, OTIWG KOl Ol TTOOOTNTEG VEPOU TIoU JloXeTelovial OTA APJEVTIKA
Siktua, €10GXONKaAV, XWPIKA Kl XPOVIKA KATAVEUNHEVA, OTO OUCTNUA KOl T(POCOMOINONKE N
UVOPONOYIKH) GUUTIEPIYOPE TNG AEKAVNG.

O1 avénuéveg duvatoTnteg 1ov MIKE SHE/MIKE 11, 10 KaB1oToUv éva dUVAMIKO epYaAEio yia
mv TipooTtacio Kol Sloxeiplon Twv LBATWV Ot €TTEDO AEKAVNG OATIOPPONG. ZUYKEKPIPEVA,
EKTIMAONKAV 01 apSEVTIKEC AVAYKEG, XWPIKA KOl XPOVIKA KOATOVEPNHEVEC, OTN AEKAVN TOUL
ZTpupdva, 0€ GUVBUOCHO PE TIC ATTOANAYINEG TTOCOTNTEG VEPOU aTtd KABE apdeLTIKG SiKTUO Kal
N OTTOS0TIKOTNTA TWV APJEVTIKWV JIKTOWVY, XPOVIKA KATAVEUNUEVN OTN SIAPKEIN TNG APOEVTIKAC
meplddou. H mAnpogopia auvtr eival 1dlaitepng onuaaoiag, yia v egolkovépunon vepol umod
TIC VQIOTAPEVEG TUVONKEC, VK UTTOPEI va CUPPBAAAEL GTOV KOBOPIOUO TIOCOTIKWV OTOXWVY, WG
TIPOC TN BeATion TNG ATTOSOTIKOTNTAC TWV APIEVTIKWV SIKTOWV.

1310iTEPO TIAEOVEKTNHO TOU CUCTAHATOC ATIOTEAED N dUVATOTNTA TIPOCOUOIWONG TNG AVIANONG
vePOU armod Toug LTTOYEIOUG LOPOPOPEIC YIa TNV KAAUYN TWV apSEVTIKOV aVAYK®OV. Kotd autov
TOV TPOTIO, TEPAV TNE EKTIHNONG TWV TIECEWV TIOL O0KOUVTAl OTa LTIOYEla VSata, divetal n
duvatotnTa dlgpelvnong TNG GUVALOCHEVNG XPAONG ETIIQAVEIOK®DY KOl LTIOYEIWY ULIATWY,
auv&dvovTag TNV amodoTIKOTNTA TNG XPoNng Tou apdeuTIKOU vePOl g€ pio AeKAVN ATIOPPONC.

EKT6¢ a1 ToV XWpPOo NG dlaxeipiong tov apdeutikod vepol, 1o MIKE SHE/MIKE 11 pmopei va
OTIOTEAETEL IOXUPO EpYaAEio dlaxXeiplong TwWV LAATIVWV OIKOCUOTNUATWY, HEOW TNG EKTIUNONG
¢ LAPOTIEPIODOU TOUG, UTIO SI0QOPETIKEG TUVOAKEG dlaxeiplong Twv LAATWY OTn AEKAVN
aTIOPPONE TOUG. ZT0 USPOAOYIKO OUOIWHA TNG AEKAVNG TOL ZTPUPAVA, N TTPOCOMOIWAON TNG
a1a0ung g Kepkivng ATav 1IS1aIiTEPA IKAVOTIOINTIKY, €TUTPETIOVTAC TN S1EPEVNON TNG XWPIKAG
KOl XPOVIKAC KATOVOUNG Tou BaBoug Tou vepol péaa otn Aipvn. H mAnpogopia autr, g guv-
duaopd pE TN yvwon tng €MIBUPNTAG LOPOTIEPIOSOU TWV EVIINITNUATWY, ETUTPETIEL TNV AVA-
YV@PIoN Kol TIOOOTIKOTIOINON TWV TIECEWV TIOU 00KOUVTAl 0€ QUTA OTIO TNV LEICOTAPEVN dla-
Xeiplon g otddpung tng Aipvng.

TENOC, WG 1I8laitepa OETIKO XOPOKTINPIOTIKO TOU CLUOTAPOTOG Ba TIPETIEL va ava@epBOei Kal T0
TANB0C TWV ETIIAOYWV TIOU TIPOCPEPEL GTOV XPNOTN, 6GOV a@opd oTov TPOTO Tapouaiaang
TWV amoTeAecPdTWY (1I00d0yla o€ €TUITESO AEKAVNG ATIOPPONG I UTIOTIEPIOXEG QUTAG, XAPTEC
HE TNV XWPIKA KOl XPOVIKK) KATOVOUR 1) XPOVOOEIPEC OUTAG O€ €Vva GUYKEKPIUEVO ONUEID TWV
Tpo¢ dlepebivnon TAPAPETPpwWY). Me TOv TpOTIO OaUTO, €ival duvath n TAAPNG avdiuon Kal
EPUNVEID TWV OTOTEAECUATWVY, N CLVEPYOdia HETAED eTIOTNUOVWV OO S1AQOPETIKOUG
XWPOUG, KOBWC Kol N YETa@opd akpIBol¢ TIAnpo@opiag, g€ ATAOUCTELPEVN HOPQN), OTOUG
apHOSdIoUG QOopEic AQUNG ATIOQATEWVY.
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MAPAPTHMA

Eikovoypa@ikd YAIKO TexVIKng Ekdoang

KE®AAAIO
Avaluaon Kal epunveio d0pUPOPIKWYV EIKOVWY YIO TNV avayvwpelon
TWV KAAAIEPYEIWV OTN AEKAVN TOU ZTPUPOVA 2°
Ekova 2.1. Eikova 2.2.
H Zknvn) 7 (22 louviouv 2005) g H Zknvr 8 (9 louAiouv 2005) Tn¢ voTioavaTo-
BOPEIOBUTIKNAG TIAELPAG TN AEKAVNG TOU AIKAG TIAEUPAG TNG AeKAVNG TOL STPUPOVA,
STPUHOVA, yaloavagepuévn o EMZA87. yaloavoa@epuévn oe EFZA87.
Eikova 2.3. Eikova 2.4.
AETITOPEPEIN TNE OTIOTUTIWONG TWV CNPEiwV Tou tracklog Opl1oB£TNoN 0pLlWVWVY (TTEPIOXEG HE HALPO XPWHOD).

ova 10 sec. Ze TePIOXEG PE OPAIOTEPO GNUEia, N AfYn
30pUPOPWV aTI6 To GPS dgV ATAV IKAVOTIOINTIKN YO OKPIPN
KaBoplopo Béong.
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LEGEND

/\y Study area boundaries

HHI Inhabitat areas
Cotton

A Alfalfa
Maize

m  Tobbaco



KED®AAAIO
E@appoyn tou Aoylopikod SHYLOC otn Aekdvn

TOU TIOTOMOU ZTpPUPOVO 3

Eikova 3.1,
Z0oTNUO TIOPOKOAOVONGONG TIOCOTIKWV TIAPAUETPWY (XOAKIdNG K.G. 2004), otn Aekdvn
TOU ZTPUPOVA.

Eikova 3.2. To 50 o€t elkovwv SPOT. H gikdva aplotepd ANednke otig 17 louviou
2006 kal n elkova de&l otig 7 louhiov 2006.

Eikova 3.3. Elcaywyn dedopévwv amo 1o mapdBupo diaAdyou Calculation bar tou
SHYLOC Kal N XpwHOTIKA TIOAETO TIou XpnaolpoTtolei o deiktng DI yio va Ttapaotioel
TNV ETTH TOIG EKOTO TIEPIEKTIKOTNTA TWV EIKOVOOTOIXEIWV OE veEPO.



moving average 56 moving average 33 fixed average insid eboundary
m i

maximum average inside boundary  fixed average in 1 nearest pixel fixed average in 2 nearest pixels

maximum average in 1 nearest pixel maximum average in 2 nearest pixels

Eikova 3.4. OmuknA Tapouaioon tou deiktn DI katd tnv epapuoyr tou SHYLOC otn dlatour) 10, XpnoIUOoTIoIVTOG
TG 8 dIOPOPETIKEG HEBBDOUG LTIOAOYIOHOU TNG TIMAG OVAKANGONG TOL £dd@OLG. (10n eikova SPOT - 7 IouAiouv 2006).

KEDAAAIO

4.

Epappoyn tou Aoylopiko0d SHYLOC otn Aekdvn Tou TTOTOPo0 ZTPUupOva

dwrtoypagia 4.1.  Aiodntipeg ADCP: ) pe 3 dE0HEC LTIEPNXNTIKGOV
ONUATWVY Kal B) PE 2 SEOPEG UTIEPNXNTIKWV GNUATWVY.

dwrtoypagia 4.2.  YTepNXNTIKOG alodNTHPAG PETPNONG dwrtoypagia 4.3. G¢on eyKOTAOTACNC TOU
ToU BdBoug vepoL. TIPOTUTIOU GTOBUOD PETPNONG TIAPOXNAG.
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PWTOYPOPIa 4.5.  EvalrakTiki 840N eyKATAGTAGNG TOL TIPOTUTIOU GUGTANATOG HETPNONG TIAPOXNG, TEPITIOL 500
HETPO KATAVTN TNG TEAIKAG TOu B€0ng: a) aviAlooTdolo, B) amoyn TNg Koitng Tou ZTpUHOVA OTNV eV Adyw Béon.

49,
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