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ITIEPIAHWH

H mnapovoa OSutdopatiki epyacia a@opd otnv HPeALT] Tou UdATKOU
1oofuyiou g uroAekdavng tou AA@elou motapou, autr) g Kaputawvag
HETA ano v ouvOnKn tng aAAayng Xprjoe®v yng Peta ano rupraya. H
peAen autr) mpaypartornour)fnke pe v Xprnon tou Aoylopikou ArcMap
Kat tou udpoAoyikou poviedou Soil and Water Assessment Tool (SWAT).
To SWAT eivatl eva katavepnpevo HovieAo BPoxXrg — arnoppong Iou Pe v
Borbsia tou Ynelrakou poviedou edagoug (DEM), tov xprjocnv yng, towv
TNV €8apov, TG KAIOElg aAAd KAl TV HETEDPOAOYIK®OV Oedopevav
POCOPOIWVEL TG UdpOoAoYIKEG Olepyaoieg TNG AekAVNG ATTOPPONG. TNV
rapouoa gpyaocia to xpoviko Prijpa sivatl nueprjolo. H npooopoinon £yive
apxikd ywa ta €t 2001-2014 pe Bdon napatnpnpeveav XpovVooeElpav Kat
OtV OUVEXELWD 1] IPOCONO0IMOT Tpaypatornor|fnke ya ta € 2020-2070
pe Pdon ouvBeuk®v Xxpovooelprv Tou  dnpioupynOnkav. Ta v
OAOKATpwOTN TG €peuvag XapaxOnkav tpia osvapla Mupraylag Itou
opioOnkav pe Bdon v ermxkpatovoa XAwpida, 11 KAIOEG TV dapV
aAAd KAl TOV ITUPKAYIOV ITOU EIMMKPATOUV Of IAPOUOIEG TEPLOXES OTNV
EAAGSa, pe v meploxn pedéng. Me Baon g ermkpatovoag PAdotnong
ermAEXONKe KAl o Xpovog Kat ta otdadla aroxkataotaong tmg PAdotong. H
Baowkr] petarpor) rmou mapdtnEeital peta and pia rupkayla sivat n
petapfoldn tou curve number (CN). H mapovoa epyacia £6e18e, 11g aAdayeg
OtV Aroppor) Iou rapouotdfdovial PETtd arno Kabe oevaplo Sexmplotd aAdd
KAl oUyKpuKA petadu toug. Tédog, avadubnke 1o Katd rooo to udatiko
OUVAMIKO EMAVEPXETAL € TO TIEPATHIA TOU XPOVOU, HETA ATIO KAITO1d TUXOV

TUPKAy1d.

A£gerg KAedua: Y6poloyikn avadluon, SWAT, aldayr) xprjong yng,
Kaputaiwva, AApe1og



ABSTRACT

This thesis concerns the study of the water balance of the sub-basin of
the Alfeios river, that of Karitaina after the condition of land use change
following a fire. This study was carried out using ArcMap software and
the Soil and Water Assessment Tool (SWAT). SWAT is a distributed
rainfall-basin model that with the help of the digital terrain model
(DEM), land uses, soil types, slopes and meteorological data simulates
the hydrological processes of the basin. In this study the time step is
daily. The simulation was initially performed for the years 2001-2014
based on observed time series and then the simulation was performed
for the years 2020-2070 based on synthetic time series created. In order
to complete the study, three fire scenarios were drawn up, defined on
the basis of the prevailing flora, the slopes of the soils and the fires
prevalent in similar areas in Greece, with the study area. The time and
stages of vegetation recovery were also selected on the basis of the
prevailing vegetation. The main change observed after a fire is the
change in the curve number (CN). The present work has therefore
shown the changes in basin which occur after each scenario separately
and in comparison, with each other. Finally, it was analyzed whether

the water potential recovers over time after a fire.

Key words: Hydrological analysis, SWAT, land use change, Karitaina,
Alfeios
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EXTENDED ABSTRACT

Introduction

Water is one of the essential elements for life conservation. Water
resources are renewable and inexhaustible. It is at the same time an
irreplaceable natural resource, as well as an economic good whose
value is increasingly understood by governments and the world in
general (Kalogeropoulos K. 2011).

In recent years the climate has been changing, either naturally or due
to human activity due to uncontrolled emissions of greenhouse gases.
As a consequence, there is an increase in extreme weather events, such
as floods and extreme temperatures. In dry climates, such as the
Mediterranean climate characterized by mild winters and dry summers,
combined with a lack of forest management, lead to an increased risk
of fires.

As expected, the impact of forest fires on the hydrological water cycle is
also of great importance.

All the risks of pollution of the environment and water resources, as
well as the concern about the increasing in floods, have led the
European Union and the institutions to take measures to protect them.
Some of these measures are set out in the following guidelines:

o Directive 2000/60/EC 'Water Framework Directive -
Establishing a framework for Community action in the field of
water policy'

o Directive 2007/60/EC 'Directive on the assessment and
management of flood risks'

The SWAT (Soil and Water Assessment Tool) model is a daily
hydrological model of a basin that operates in a Geographic Information
Systems (GIS) environment. The aim of the model is to simulate a range
of physical and chemical processes and to forecast/calculate the effect

of land use changes on runoff, water yields, sediment production and



transport (Neitsch S. I. et al, 2011) and finally the contamination of
water bodies by pesticide use and waste disposal in them.

The purpose of this research is to estimate the hydrological potential
under the condition of land use change after fire regime, using ArcSWAT
software. A mountainous basin, that of Karitaina, was used to
implement this process. After a fire event, land use types can undergo
significant changes. SWAT facilitates the analysis of post-fire land use
changes and their effects on water resources. Significant variations in
basin hydrology are observed from the percentage of the basin that is
'burned' and the influence of burned area on hydrology in the basin as

a whole.

Study Area and Data Used

Study Area
The basin area of Karitaina is located in Southern Greece and
specifically in the central Peloponnese, in the Prefecture of Arcadia and

is a sub-basin of the River Alfeios, as shown in Figure 1.
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Figure 1: Karitaina subbasin location within Alfeios river basin
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The outlet of the basin area is defined at the location of Karitaina and
in particular at the Ancient Bridge of Karitaina with coordinates x:
327410,40 and y: 4149570,66 of the EGSA '87 coordinate system.

The basin area of Karitaina is enclosed by Mount Mainalon, Mount
Parnonas and the Arcadian part of the Taygetos. It occupies an area of
about 828m? and has an average altitude of 1067m, as shown in Figure
2. The main river that crosses the whole basin is the part of the Alfeios
River. Its sources are located within the basin area of Karitaina on the
plateau of Tripoli, at the mouth of Mount Parnon and on the slopes of
the Northern Taygetos, in the area of the Aseatic plain at an altitude of
700-800m. Other rivers such as the Elisson and the Lousios River play
an important role in the hydrology of the basin and contribute to the

water balance of the Alfeios River.
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Figure 2: Digital terrain model of Karitaina (DEM)
Data used

Geospatial data
The data used for the analysis and generated using some of the above
applications in a GIS environment are presented below:
o Digital Elevation Model (DEM): The Digital Elevation Model
(DEM) was taken from Copernicus in a raster file. The DEM

represents the raw surface as captured by satellites. EU-DEM
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provides elevation data Europe-wide with a resolution of *25m
and is mainly based on data from the SRTM and ASTER GDEM
missions.

o Land Use: For the land use data, the Corine (Coordination
Information on the Environment) background was used. Corine
is a project that concerns the mapping of the land cover of
European countries with the aim of collecting and coordinating
land use data. The files are free of charge and the vector data are
in 'shapefile' format. The 2018 version was used in this thesis.
The scale of Corine is 1:100,000. Corine classifies the land cover
of Europe into 44 subcategories.

o Soil Data: soil data were obtained from the Food and Agriculture
Organization of the United Nations (FAO) for the whole world. The
soil map contains information on the soil and subsoil, which have
an important influence on the components of the hydrological
cycle. Together with soil morphology and land use, these are the
elements that influence the response of a basin.

Rainfall data
Due to the lack of historical time series data in the wider area of the
Karitaina’ basin, the meteorological data were taken from the official

website of the ArcSWAT model. (see: https://swat.tamu.edu/data/).

More specifically, they were taken from the World Weather for Water
Data Service (W3S). It is a platform that provides meteorological data
(precipitation, maximum and minimum temperature) in a predefined
format, compatible with the SWAT model, for any catchment
throughout the year. The data have a daily step.

The data used are for the years 2001 up to the end of 2014. This choice
was made based on the number of data gaps and the maximum
available overlapping time series period.

For the study area of this thesis five (5) stations were used, which are

shown in Table 1, below.
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Table 1: Satellite rainfall data points

STATION X Y

1 345264.82 4157039.67
2 345058.46 4145944.01
3 336212.37 4146113.04
4 327136.72 4139195.65
5 344647.15 4123753.19

Then, with the help of Thiessen polygons, the stations which have the
greatest influence on the Karitaina basin are found. As shown in the
Figure 3, stations three (3) and four (4) are the ones that have the most

influence on the hydrology of the aforementioned area.
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Figure 3: Precipitation points & Thiessen polygons

Flow Data
For the implementation of the present study, the average values of daily
flows in Karitaina were used, which were obtained from the PPC. The
flow (Q) at the outlet of the Karitaina’ basin was calculated based on
weighted data (H) through the level-flow curve. The mathematical
description of the flow curve is (Bournas 2021):

Q = 7,798 x H1906
The data cover the period from the hydrological year 1961-1962 to the
hydrological year 2015-2016.
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Methodology

This chapter describes in detail all the procedures followed for the
preparation of this thesis. In addition, the hypothetical scenarios
created for this research and the changes that were made in order to
realize these scenarios are presented.

After the collection of the necessary data was completed, which was
difficult due to their scarcity, and their processing to be compatible with
the ArcSWAT 2012 program in the ArcGIS 10.5.1 environment, the

model configuration process was started.

Application of the SWAT Model

‘ INCOME DATA
|
J i Il I
GEOSPATIAL DATA NUMERICAL SIMULATION SETTINGS FOR THE
DATA PARAMETERS DISPLAY OF RESULTS
£ SLOPE LAND USE SOIL METEOROLOGICAL
DEM > “Miap MAP MAP DATA

|

MODEL BASIN HRU SETTING REGISTRATION OF DATA SIMULATE EXIT DATA
PREPARATION ELIMITATIO IN THE DATABASE

Figure 4: SWAT Flowchart

Initially, the sub-basin of Karitaina was levelled by the basin area of the
Alfeios River. The 25m x 25m Digital Elevation Model (DEM) was used
to define the basin and start the modelling process. Based on the
topography (DEM), the hydrographic network was defined and the
direction of water flow (Flow direction) and where it accumulates (Flow

accumulation) were determined.
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As a final stage of the basic model setup is the drawing of the sub-
basins. The Karitaina basin was divided into 13 sub-basins and the
basin was delineated, shown in Figure 5. Once all the HRUs were

defined 330 HRUs were created.
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Figure 6: Land use map and percentages of vegetation cover of each

vegetation type
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For land use, the land cover maps, taken as mentioned above from the

Copernicus Corine Land Cover program, were input into the model.

Once the land use was entered, the necessary processing was done to

make the land use compatible with the SWAT tool. The resulting land

uses in this basin are shown in the table below and in Figure 6.

Table 2: Description of the SWAT software land use codes used in the

Karitaina’ basin

SWAT TYPE Description

CODE

WATR Water Stagnant water surfaces

UTRN Transportation Road and railway networks

URML Discontinuous urban fabric Discontinuous urban sites

UIDU Mineral extraction sites Mineral extraction sites

UCcoMm Industrial or commercial units Industrial and commercial
zones

RNGE Natural grasslands Natural pastures

PAST Pastures Meadows

OLIV Olives Olive groves

FRST Mixed forest Mixed forest

FRSE Coniferous forest (evergreen) Coniferous forest

FRSD Broad-leaved forest (deciduous) Broadleaf forest

BERM Bermudagrass Areas with sparse vegetation

AGRL Complex cultivation patterns Composite crops

AGRC Permanently irrigated land Permanently irrigated land

Soil Data

For the continuation of the model setup, soil data as obtained from the

World Food and Agriculture Organization (FAO) were added.

Three soil types appear to the study area, according to the World

Organisation for Agriculture and Food (FAO). The following table

presents detailing the soil types.
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Table 3: Description of SWAT software soil types used in the Karitaina

basin
FAO SOIL GEOLOGICAL Description
CODE FORMATIONS
I-Lc-3¢-3113 Lithosols Fine hard and rocky rocks. These soils are found

in very steep mountainous areas,
where soil material is removed so quickly by
erosion.

Lc104-2-3-3185 Chromic Luvisols Soils with strong clay accumulation at the B-
horizon. They show evidence of -clay-silicate
mineral movement without excessive base
leaching. Soils with a diagnostic horizon of 7.5 YR
Munsell Hue (or redder). Occur on flat soils or soils
with gentle slopes mainly in Mediterranean
regions which have dry and wet periods.

Rc52-2-3b-3259 Calcaric Regosols They are characterised by shallow, medium to fine,
unconsolidated parent material that may be of
alluvial origin and by the lack of significant soil
horizon formation due to dry or cold climatic
conditions. They occur mainly in polar and desert
areas, occupying about 2 % of the continental land
area They are usually found under their original
natural vegetation or under limited dryland crops

The largest percentage of land cover in this basin is the Lithosols
Formation with a percentage of 52.72%. This leads to the conclusion
that due to the hydrological category it belongs to, which is C, it has

low permeability, resulting in an increased possibility of surface runoff.

Rc52-2-3b-
3259, 42.36%

I-Lc-3¢-3113,
52.72%

Lc104-2-3-
3185, 4.92%

Figure 7: Percentage coverage of soil types in the Karitaina basin area
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Figure 8: Soil Types of the Study Area

Slope
The slopes of the area were then defined based on the slope histogram

The slopes were divided into 4 classes, 0%-15%, 15%-35%, 35%-65%
and 65%-100%, as shown in Figure 9.
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Figure 9: Categorization of slopes in the SWAT model
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Climate data
Meteorological data taken from 4 points around the basin were used to
formulate the model as described in the data used chapter. The period

of daily meteorological data used is from 01/10/2000 to 12/30/2015.

Model execution parameters
After the end of adding all the necessary data, the model was run. The
model was simulated from 01/01/2001 to 12/30/2014. The Warm up

period was also set to 1 year.

Synthetic Time Series

The stochastic autocorrelation model AR(2) was used to generate the
synthetic time series and 50 synthetic time series were produced on a
daily scale of 50 years. More specifically for the years mentioned the
synthetic time series are from 2020 to 2070.

First, as has been mentioned, historical data have a daily step. To
produce the synthetic time series, the historical data were converted to
monthly data to produce the most correct synthetic time series in terms
of the statistical characteristics of the time series. Some specific day
was therefore added for all years of the synthetic time series. This was
done for all days separately, but also for each month for all years. These
results are useful to derive the rainfall rates observed for each day of
the year. With the help of the stochastic autocorrelation model AR(2),
the monthly synthetic time series were produced. Using the rainfall
rates of each day separately, the monthly synthetic time series were
converted to daily time series in order to be compatible with the SWAT
model.

The AR(2) stochastic autocorrelation model is a tool for analyzing
hydrological time series, helping to understand, model and predict
complex phenomena, taking into account their linear relationships
based on past observations. Hydrological time series data, such as flow,
rainfall, etc., exhibit temporal patterns and dependencies.

The AR(2) model, adapted to hydrology, is defined as:
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Qr = ¢1Q¢-1 + @202 + W,
Where,
Q1, Q2: hydrological variable (e.g. flow) at time t.
@1, @2: autocorrelation parameters.
wt: white noise at time t.
Hydrological processes often show short-term and medium-term time
dependencies. Accurate estimation of the parameters is an essential

step in modelling.

Application of Land Use Scenarios
In this research three fire bscenarios scenario are analyzed, where a

specific region within the study area is burned.

The selection of scenarios was based on the land use in the basin area
and the characteristics that favour the spread of forest fires in Greece.
Areas were selected which are mostly covered with coniferous trees,
which are particularly flammable. Another characteristic that led to the
selection of these areas, as shown by the slope map, is the steep slopes

found there, which makes it easier for the fire to spread.
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Figure 10: Temporal simulation of vegetation change after a fire

scenario

The first 5 years simulate the status quo. In the next 10 years, i.e. from
the fire onwards, the area takes on the barren area designation (BARR),
thus simulating the burned area. Due to the presence of spruce in the
area, for the next 30 years or so, the area will be in a transitional stage,
designating the coniferous forests and the remaining forests with the

grassland (RNGE) designation. For the following years and until the end
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of the synthetic time series, where the simulation is performed, the

vegetation has reverted to its original stage.

Table 4: Soil characteristics used for the simulation of the fire

scenarios

Barren (BARR)

Range-Grasses (RNGE)

A 77 A 49
B 86 B 69
C 91 C 79
D 94 D 84
Manning's N 0.14 Manning's N 0.15
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Figure 11: Scenario Implementation Areas

Fire Scenario 1

According to the first scenario, the northern part of the basin area is
burnt. A total of 185.53 km? is burnt, i.e. about 22.41% of the total
basin area.

Fire Scenario 2

In the second scenario, the southern part of the basin area is burnt. A

total of 60.83 km? is burnt, i.e. about 7.35% of the total basin area.
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Fire scenario 3

In the third scenario, a combination of the above two scenarios is used.
In this scenario, both the northern and southern parts of the basin area

are burnt.

A total of 246.36 km?2 is burnt, i.e. about 29.75% of the total basin area.

Results and Discussion

Baseline scenario results

The highest average annual volume reaches 351,4*10° m3, which
occurs in the year 2035. The average annual flow rate respectively
equals 11,1m3/s. In Figure 12, as expected, the average annual volume
value decreases significantly in the summer months (June, July,
August). The average annual volume is equal to 333.61*10°® m?3 while
the average annual flow is equal to 10.58m3/s. The maximum volume

value occurs overall for all years in January and February.
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Figure 12: Average annual runoff volume in the baseline scenario

As can be seen in Table 5, the winter months also show the highest
volume of benefits, while in the summer months the values decrease
significantly. This is justified as there is more precipitation in the

summer months.
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Figure 13: Mean hypertensive volume and upper and lower limits of

95% confidence interval of the baseline scenario

Table 5: Average monthly volume, upper and lower confidence

intervals and maximum and minimum values

Base Lower 95% Upper 95%

scenario Average confidence interval confidence interval Max Min
Jan 63.82 60.58 67.05 73.30 54.07
Feb 52.80 50.67 54,94 66.26 39.60
Mar 40.23 38.92 41.53 55.76 26.71
Apr 23.98 23.13 24.83 35.02 14.80
May 13.51 13.01 14.02 21.45 7.21
Jun 5.47 5.18 5.77 11.08 1.84
Jul 1.94 1.80 2.08 396 1.33
Aug 1.67 1.49 1.85 3.80 0.91
Sep 6.44 5.40 7.48 20.96 1.50
Oct 20.55 17.82 23.28 4239 4.28
Nov 45.00 40.98 49.02 63.45 17.54
Dec 56.52 52.91 60.13 64.91 12.76

Simulation of land use change scenarios

Fire Scenario 1

The highest average annual volume reaches 357.3*10° m3, which
occurs in the year 2035. In scenario 1 the average annual volume of
supplies compared to the baseline scenario increased by 7,66*10° m3

or by 2.31%. The average annual volume is equal to 339.42*10° m3. The
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average monthly volume compared to the baseline scenario increased
by 17,30*10°% m3 or by 163.64%.
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Figure 14: Annual supply volume of scenario 1
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Figure 15: Average hypertonic volume of scenario 1

Fire Scenario 2

The highest average annual volume reaches 350,6*10° m3, which
occurs in the year 2035. In scenario 2 the average annual volume of
runoff compared to the baseline scenario increased by 2,05*10% m3 or
by 0.62%. The average annual volume is equal to 333.86*10° m3. The
average monthly volume compared to the baseline scenario increased
by 16,85*10% m3 or 159.36%. The average monthly volume change can
be as high as 176%.
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This fire does not significantly affect the runoff volume. Due to the low
runoff shown by this area in the model it is reasonable in the output.
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Figure 16: Annual runoff volume of scenario 2

B AVERAGE
=@=[ower bound 95% confidence interval
== Upper limit 95% confidence interval

o)
o

Average Suprauterine
Volume (106 m3)
N N
o o

0 L
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Figure 16: Average service volume of scenario 2

Fire Scenario 3

The highest average annual volume reaches 357,74*10° m3, which
occurs in the year 2035. Of the three scenarios, this is the one that
shows the largest change in the volume of the supplies. The average
annual volume of outflows compared to the baseline scenario increased
by 7,88*106 m3 or by 2.37%. The average monthly volume compared to
the baseline scenario increased by 17,32*10° m3 or by 163.82%. The
average annual volume is equal to 339.69*10° m3. The average monthly

volume change can be as high as 416%.

25



390

mE 370
5
o 350
=t
=
£ 330
T
2
g 310 —@— Average Annual
< | aaa-. Lower bound 95% confidence interval
----- Upper limit 95% confidence interval
290
2020 2030 2040 2050 2060 2070
Figure 17: Runoff volume of scenario 3
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Figure 19: Average service volume of scenario 3

Comparison and Evaluation

In this section of the paper, the results of the scenarios will be compared

with each other and with the baseline scenario.

From Figure 20, it can be seen that scenarios 1 and 3 are almost

identical, which makes sense, since the difference is the addition of

scenario 2 to scenario 1, i.e. the addition of 7% of the total catchment

area.

According to Figure 21, the following conclusion is drawn:

o The first year of the fire shows the highest percentage change in
volume compared to the baseline scenario, since the change in

scenario 3 reaches 3.3%, while in scenario 2 it reaches 3.1%. The

26



second scenario, as expected, does not show a large change due to

their size.

o At the restoration stage, strong variations are shown for scenarios 1

and 3.
o Over time the annual percentage change seems to decrease.
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Figure 20: Comparison of annual runoff volumes
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compared to the baseline scenario
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Figure 23: Absolute Monthly Volume Difference

As mentioned above, and based on Figures 22 and 23, it can be seen
that while the percentage monthly difference in volume between each
scenario separately and the baseline scenario shows a large percentage
in August, the large absolute difference in monthly volume occurs in
the months of October and November. This is because in the summer
months the runoff is very small, so any change shows a large percentage
increase, while on the other hand in October and November there is a
large absolute difference in monthly volume because the first significant
rainfall occurs.

Comparison of individual changes
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In order to further investigate the results of this issue, firstly the change
in monthly volume observed in scenario 3, the scenario with the largest
change compared to the baseline scenario, was investigated.
Furthermore, an individual separation of the vegetation changes that
took place in the scenarios was made.

100%
mTotal year m2025-2034 2035-2064

. 80%
20% J I l
0% ‘ A - I

o
)
X

Percentage Difference in
Monthly Volume (%
S
N

-20%
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Figure 24: Percentage difference in monthly recovery stage volume for

scenario 3
5.80
mTotal year m2025-2034 2035-2064
& 4.80
g 8
53
53 3.80
=
(]
28 2.80
— O
S T
‘ED@ 1.80
A
0.80 I L
-0.20 (. [ - -

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Figure 25: Difference in monthly volume of recovery stages for

scenario 3

Figure 24 and 25 lead to the following conclusions:

o In the years 2025-2034, the monthly volume difference increases
from August to January, with a maximum value in November which
is equal to 4.61*10°ms3. It seems, therefore, that for the period of the

fire the month most affected is November.
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o In the years 2035-2064, the highest increase is found in October
with a value equal to 3.67*10%m3. It is therefore observed that the
highest runoff occurs during the fire period. A remarkable increase

occurs in January compared to the other stages.
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Figure 26: Monthly percentage volume difference between scenario 3

and baseline scenario, in individual compartments per decade
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Figure 27: Monthly volume difference between scenario 3 and baseline

scenario, in individual compartments per decade

Below, a breakdown of the rehabilitation stage by decade was carried

out (Figure 26 & 27).

o 2025-2034: the same change as mentioned above is observed.

o 2035-2044: the monthly volume difference for the months of
September and October appears larger than in the decade of the fire,

with a larger value equal to 4,12*10m3 and occurs in November.
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o 2045-2054: the maximum monthly volume difference between
scenario 3 and the baseline scenario occurs in October with a value
equal to 3,75*10°m3. For this decade, variation occurs in fewer
months than in previous decades, i.e. the months July to November.

o 2055-2064: the maximum monthly difference in volume occurs in

October with a value of 3,67*10ms3.

Conclusions

In this thesis the hydrological processes that take place in the Karitaina
basin under changing conditions after a fire were investigated.

This study was carried out using the ArcMap software and the SWAT
hydrological model, which are the main tools for hydrological
simulation at basin level.

During the preparation of this study, many problems were obviously
encountered. First of all, due to the American origin of the SWAT model,
there are differences in the model database. Another major problem is
the lack of large time series of meteorological data as well as of
streamflow data. The meteorological data finally used are for the years
2001-2014 where the only continuous flow data were found.

What can be observed based on this research is that there is a change
in runoff after the fire, but it depends on the percentage of the basin
that burns, how much the portion of the basin affects the entire basin,
and the land use that was prevalent in the area prior to the fire.

If meteorological and flow data were available, there would be more
confidence in the results of the simulations.

Some summary conclusions are as follows:

o By using a distributed model, and in this case the SWAT
hydrological model, the water potential of a catchment can be
accurately predicted (depending on the input data) and its change
in response to any change in the environmental conditions of the
area.

o The fire scenarios, even those with the largest area, did not show

a large increase in runoff, which can be explained by the small
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percentages of area of the fire scenarios and the small
contribution of runoff from the subbasins that burned to the total
basin runoff.

Annual runoff, even in the scenario with the largest area, did not
show a significant increase, but monthly percentage changes
showed a fairly significant increase, but this occurs in months
with low runoff.

The months that appear to be most affected are those that receive
the highest amounts of precipitation, i.e. October through
February.

In Scenario 1 the average annual volume of discharges compared
to the baseline scenario increased by 7.66*10°m3 or 2.31%.

In scenario 2 the average annual runoff volume compared to the
baseline scenario increased by 2.05*106 m3 or 0.62%.

In scenario 3 the average annual volume of runoff compared to
the baseline scenario increased by 7.88*10° m3 or by 2.37%.
Scenario 3 has a slightly higher monthly percentage change,
reaching 3.3%, than Scenario 1, which reaches 3.1%, compared
to the baseline scenario in the year of fire start.

The largest difference in monthly volumes occurs in the decade

of the fire.
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1 EIZAT'QI'H

1.1 Tevika

To vepo, eivat éva anod ta anapaitnta otoixeia yia ) dratr)pnon g {wng.
Ot vdatkoi nopot eivat avavewolpotl kat aveaviAnrot. Eivat tautoxpova
€vag avavukatdotatog QUOIKOG TOpog, KaBwg Katl £€va 01KOVOUIKO ayabo
ITOU M€ TO MEPACHA TV XPOVOV YIVETA1 0A0EVA KAl ITEPLOCOTEPO KATAVOITY)
n adia ou anod TG KUPEPVNOES KAl ATO TOV KOOHO YEVIKOTEPA
(KaAoyeportoudog K. 2011). Ot ubpatpoi kat® ano KataAAndeg ouvOnkeg
rieong Katr Beppokpaciag CUPIMUKvVEOVOVIAl KAl Katarpnuvifoviat ava
Ot Y1 yid va Tpo@odoTioouV eMm@AVvEIAKOUSG KAl UTTOYE10UG UdPOo@oPElg,
art’ ortou Ba Savapxioet 1 Hradikaoia g e§atpioodlanvorg K.0.K. o€ €va
adiaxkorto udpPoAoyiko KUKAO.

Baowo aitio twv udpoloykev @aivopeveov mave otnv yn eivatr n
katakpnpviorn. Katakprjpvion eivat ot 81d@opeg Pop@peg vepoU, ONKG
X101, Bpoxr), ubpatpoi k.a.. H katakprjpvion mou @Tavel otV £rm@avela
NG YNNG Kat 6ev aroppEet e ) Hop@1] TG EMPAVEIAKTG 1] UTIOYE1ag pOnS
KalAeitat ubpodoyikr] anwldela, Mou ot Kuplotnteg ouviotwoeg (Eagleson
1970) wng eivat:

a) ESatpon, n 6tadikaoia pe v onoia 1o vepo mepvd Apead aro v uypn
otV agpla Katdotaon.

B) Awartvor), n 6radikaoia pe v oroia 1o vepod mePvVA A0 TV UYpPL] OV
agpla kataotaon 61a PEcoU 10U PETaoAICH0U TV QUIMV.

y) Evoopatwon tou vepou peoa otnv @UOiKL dopn g QUTOKAAUYNG otV
dtabkaoia avartrtuéng ng.

08) ESaxvworn, n diadikaoia pe v oroia 10 vepo Mepva APEcA A0 I
OotePed OV A€pla Kataotaon.

AxoOpa kat av ta QUOolKa @aitvopeva BeloKotav Tporog va yivouv At peg
avulAnrta, 8ev Oa nrav duvatd va meplypayel Kavelg pabnpatkda in

dlatta mapoxr)g 0e @QUOIKO TIOTAPl X®PIG va oupnepldafer pun
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OUOTNHATIKEG KAl AYvROoteg €rmdpdaoelg, ONOS X®POXPOVIKA HetafAnta
(PUOKA XAPAKINPIOTIKA TNG AEKAVNG ATOPPEOI)G, KAl TOU IOTAHOU, I
eSatpoodlarnvor] K.AIL. TOU €l0epxovial Kat Owatapdadouv tuxaia T
OUVAPTNO1aKY OXE01] KATaKprpviong-aroppons. Tuxaia @aivopeva onwg
aAlayég OtV KOitn TOU IOTAHOoU, Kivnorn @eptav, avartusn @uiov
MPOKAAoUV didpopeg avaxkpifeleg kat AdOn otnv exktipnon g napoxng
anod Vv Kaprmudn. H wuxaidmta kat 1 attotia oUvUIdpXouv ot
udpoAoyikeg petaPAnteg kat dSadikaoieg.

O ouvexwg aufavopevog pubunog mANOUOPIAKNG KAl  TTIOATTIOTIKYLG
avantuéng g yng, Imou peta@padetatl oe aviiotoxa auvavopevo pubpuo
UdaTIKOV avaykwv, oe ouvbuaopo pe ) BKpr avaloyia diaBecipou otov
avOpwr1to vepou Tou USPOAOYIKOU KUKAOU, §1vouv pia e1Kova ToU udatkou
npofAnpatog.

Ma v emiduon 1tou 1npoPArjpatog TV  UVOATIKAV  AVAYKQV,
Kataokeuadovrat udpoloylkd €pya Tou eite OUAAEyouv TO VvePO, eite
puBpifouv kKataAAnAa T XPOoViKn KAl XEP1KL) Tou diatta Kat v mootnta
ToU, &ite MPOOTATEVUOUV A0 TIS KATAOTPOPIKEG TOUG OUVETIEIEG. XLTIOV
0oxXed1a0P0 TOU £PYOU 1) O ONHAVIIKY) ITANpo@opia eivatl n Tuxaldtnta g
0ladbikaoiag tng ermpavelakng aropporg

Ta tedeutaia xpovia 1o KAipa adddder, site @uowka eite Aoyw NG
avBparmvng dpaotnplotntag mou o@eidetal otlg aveSEAEyKIeEG EKTTOUITEG
agpiwv tou BeppokrnIiiou. XUVENEld AUT®V €ival 1 audnon TV akpaiov
KAIPIKOV QAIVOPEVRV, OTIOG MANUPUPES Kal akpaieg Oeppokpaoieg. Le
MEPLOXEG e ENPoO KA, orwg To Meooyelako KAipa rmou xapaktnpifetat
Arto 1Ioug XEPwveg Kat Snpa kalokaipia, oe ouvbuacpo pe tyv eAAewyn
dlaxeiplong twv daocwv, 0dnyouv otnv au{non 1ou KvdUvou MUPKAYLWV.
Onwg eivat avapevopevo, peydAn onupaocia exel kat n enidpaocn tev
8aok®V IMUpKayl®v otov udpoAoyiko KUKAO tou vepou. H enibpaon auvty),
Sexvael otav kataotpagel 1 PAActnon g €KAOTOTE AeKAVNG ATTOPPOLG.
Meta v rnmupkaylda, 1o €dagpog rapouotadel petopevn 61)0non kat Kata
OUVETIEld AUSAVETAl 1 EMMPAVELIAKT] ATIOPPOT]. APX1KA, AOYy® arodopunong
tou £da@oug, 1 oroia cuvernaystat audnorn NG ITUKVOTNTag ToU KAl Pei®on

TOU Iop®OOUG, PEIWVETAL ONPavIiKka 1 6110norn. Emmicov, n npookpouon
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TV OTayovev g Ppoxrg oto yupvo amnd PAdaoctnon €dagog peta v
rmupkaylag odnyei otV CUPIMUKVKOOT KAl OtV PEi®on Tou mopmdoug Kat
ms dnOnukng wavointag. Tédog, n otdaxtn kat o SUAAvOparkag Tou
HPEVOUV OtV erm@aveld ®§ Katddouta g MupkKayldg @pdfouv toug
opoug, sprodifoviag ek véou v dragpuyr) Tou vepoU IPog To Uredapog
(DeBano et al. 1998).

[Tépa ano to poPAnpa g d11Onong, apouctafovial CUVEITELEG KAl ATTO
TNV Kataotpo@r) g PAdotnong onwg eivat n auvdnon g erm@AveIarng
arnoppong Aoym NG peiwong g rnapeprnodiong tou vepou aAro 1a
euAlopata tev EUIOV. AROUD, 1 peiwon g sSatpioodiarvor)g ano ta
utd odnyei otnv audnorn v an®Asiwv tou vepou (Papathanasiou et al.
2015).

Znpavukrn aAAd @avepd PIKPOTEPT EIMPPOT] OTOV UOPOAOYIKO KUKAO £XEl
Katl 1 VAotopia. Autr), dev ennpedadel tv ocuotaorn tou £d6A@oug adAd pe
Vv peiwon g PAdotnong, pelwwverar Kat 1 napepnodion  twv
KATAKPNUVIOPATOV ITOU @TAvouv oto £da@og, aAld Katl evvoeitat otnv
pelwon g e§atpioodianvor|g (Fkopag 2001).

OAot o1 avetépr kivduvol wg 1Pog TtV puravorn tou repi3daAAloviog Kat
0V udatkwv Mopwv, dAAdd KAl 1n avnouxia ywaa v avinon eV
MANPHPUPIK®V QAIVOPEVEV €X0oUVv 0dnynost v Evponaikn Eveoon kat ta
Oeopka opyava otnv ANyn HEIPEV ITOU a@opouVv TV Ipootacia Toug.
Mepikd aro ta pérpa auvtd napovotdadovial otig akoAoubeg 0dnyieg:
Ob6nyia 2000/60/EK ‘Obnyia mAaioo ywa ta vepda — @¢ortion mAaioiou
KO1WVOTIKNG 8pdong otov topéa g IMOoATIKNG T®V UdAtoV™

H obnyia 2000/60/EK ouvbuader I1olotikoug, O1KOAOYIKOUG KAl
ITOOOTIKOUG OTOXO0UG yld TV ITPOootacia uddativov 01KOCUCTHIAT®V KAl TNV
KAArn Kataotaon v udatikev nopwav. Q¢ kevipikr 106€a  eivatr 1
oAorAnpwpevn draxeiplon 1OV Aekavav aroppor|g 1oV rnotapwv. H odnyia
npomBel v aelpopo KAl OAORANPuEVN] O61aXeiplon IOV AEKAVOV
anoppor|g Kabwg Kat mpooeyyidel v avilpeInInon 1@V Kvouvev ano Tig
MANPPUPEG Kat v {npaocia, ouxva gawvopeva 6nAadr) Imou aviipeTtItidet

Ta teAsutaia xXpovia o MAaving Aoym tng KApaukng addayrg.
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Obnyia 2007 /60/EK ‘Odnyia ywa v a§iodoynorn kat v diaxeiplon tov
KvOUVeV MAnppupag’™

O Baowkog otoxog g odnyiag 2007 /60/EK eivat va Bonbroet ta kpdtn
HEAN OTov TEPIOPIoPO KAl TNV AVIHIEIRINON TV MANUUUpev. Me v
odnyia dnuioupyeital Eupornaiko miaioto ya ) diaxeiplon t1@v Kivouvav
MANpuupag, pe otoxo v dnuioupyia evog parkporpobecpou oxediou

AVIPETOITONG TRV KIvOUVEOV MANPIPUPAg.

1.1.1 To povtédo SWAT

To poviedo SWAT (Soil and Water Assessment Tool) eivat éva nuepriolo
UdpoAoylkO opoiepa Aekavng aroppor)lg To oroio  Asttoupyel o€
neplPardov Teaypapikov Xuotpdtev ITAnpogopiov (GIS). Eivatr éva
POCB10P10TIKO, KATAVEUNHIEVO USPOAOYIKO PNOVIEAO OUVEXOUG XPOVOU KAl
avartuxOnke yua v Yrinpeoia Aypotikwv Epeuvov tng USDA (Arnold et
al. 1998) pe oromoO TNV EKTIPNON TNV HAKPOXPOVIA EIPPEOI] TV
avlprImveVv Kal QUOIK®V dpactnplotteVv VoG g AeKAVNGS o d1a@opeg
napaperpoug evolagepoviog (Gassman et al., 2007). Ilpoxkettatl yua eva
eAetBepo  Aoylopikd  Katr  Aewtoupyel  oe  meplpdAdov  Zuotrjpartog
Fewypagpikav [MAnpogopiwv (GIS). Ztdéxog tou poviedou eivatr va
IPOCOPOIWVEL Pia Og1pd Ao @QUOIKEG KAl XNUIKEG Olepyaoieg kat va
npoPAgyetr/unodoyioel v emnidpaon TV aAAayov Xprjoewv yng otnv
AItopPor), TI§ ArT0dO0EIS TOU VEPOU, TNV IAPAYRDYI] KAl Petapopd i{npatov
(Neitsch S. I. et al., 2011) kat t€Aog v pOAUVOon TRV USATIVOV OOUATOV
Ao TNV XPNon @UIOQAPHIAK®V Katl tnv 61a0eon arnofAntev os autd.

IMa myv emniteudn 1V mapandave anattel CUYKERPIIEVESG TTANPOPOPiEg Ot
oroleg xwpilovialr oe OUO0 Paocikeég Katnyopieg, oOta PETE®POAOYIKA
0edbopeva - ta omoia eivar debopeva Bepporkpaciag, XPOVOOEIPEG
Bpoxormwong, TAXUTNIA AVEPOU, OXETIKI] Uypacia Kat Olapkela
nAto@avelag - Kat ota xaproypa@ika dedopeva - ta ormoia ava@epovial
ong Xprjoeig yng, ota dedopeva edagoug (rt.x. 1610tnTeEG £6APOUG, TUTTOUG
edapmVv KAM.) kabwg Kat oto Ynelako poviedo edagoug (DEM).

Ao ta oNEAvUKotEPA XApaAKInNpiotnKa tou poviedou eivatl n duvatotnta
urodlaipeong g AeKAvVNG AToPPONG O PIKPOTEPESG UOPOAOYIKEG OVIOTITEG

ITOU €X0UV Ta 161a XapaktnpiotnKa XPrjoemv yng Kat TUIou 8A@oug Kat
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ovopalovtat Movadeg Ydpoloyikrlg Amoxkpiong (MYA), (Hydrologic
Response Unit — HRU). Kabs HRU avupetonifetat Sexwplota and to
povtédo Kat OAeg padi ouvbetouv 1o TEAKO arotédeopa. Me tov
dlaxmplopo erttuyxavetrat avdnon g akpifelag TV aroteAeopdtav g
npoPAeyng ng Aekavng (Kadoyeporoudog K., 2011). H duvatdtnra avtr),
elval evbektkny g Paputntag rmou aned®oav ol KATAOKEUAOTEG TOU
povtédou Swat otnv enidpaor g XPr)ong yng Kat t1ou TUIou £8a@poug otov
udpoloyko kKuxkAo (Mikou 2006).

To ArcSWAT xprnotponoteital eUpemg ylati mapexel pia oOAOKANP®UIEV
POOEYY1oN evoapatavoviag g duvatotnteg tou GIS pe v udpoloyikn
povielornoinon, ermIpernoviag pia  odoxkAnpopevn adlodoynon 1oV
udatk®OV Mopwv Aapfavoviag uroyn T XEPKIN petaPAntotnta kat tg
aAAnAemdpaoeig eviog NG AeKAVNG ATopPornS. AKOHA, TO POVIEAO TTAPEXEL
MOAUTIES YVWOELS OXETIKA HE TIS EMMITIWOELS TOV IIPAKTUKAOV d1aXeiplong
g yng otn 6wabeomotnra vepou, v arnodoon NPATOV KAl TG POES
Openmuikav  ouolwwv. AuUteg o1 TAnpogopieg Ponbouv o  Anyn
TEKPNPIOPEVOV ATIOPACEDV OXETIKA HE TOV 0Xedlaopo Xpriong yns, Tg
MPAKTIKEG dlatr)pnong Kat ) diaxeipion 1ov udbatvev nopev. Mia ano g
mo onpavukeg 1610tteg nou mnapexet to SWAT eivar n dnuioupyia
dlta@opetikwv oevapiov dlaxeipong yng. AUTO 10  XAPAKTINPELOTIKO
OdteukoAUvel v adlodoynon mbavev orpatnylkev dlaxeiplong kKat v
npoPAeyn TV PEAAOVIIKOV OUVONKGOV TV UdATIVOV TOP®V  UIO
dlagopetikég  ouvOrnKeg, OM®WG oevapla KAPATIKNG adldayng 1
TPOTIOITOOE1G XPL)0NG YNS.-

To poviedo SWAT eivar eupeéwg 61adedbopevo Katr XxXprotporoleitat
naykoopinwg. Ot Anand, J., Gosain, A. K., & Khosa, R. (2018),
Xpnoworoinoav to pPoviedo yia va 1npoPAsyouv tnv aAddayr 10U
rapouotadel 1o udatko 100{Uylo OtV AeKAVI] AITOPPOI|G TOU ITOTAPIOU
Ganga oty Ivdia, kat® ano tv ouvlnkn wng aldayrng xXpriong yns. Ot
Bal, M., Dandpat, A. K., & Naik, B. (2021), npaypatonoinoav
UdpPOAOYIKI] TIIPOCONOIWON TG AEKAVNS AITOPPOI)G TOU ITOTAPOU
Budhabalanga otnv Ivdia, oe oxéon pe tnv enidpaon tng aAAayrg Xprong
yng, pe v Xpron tou poviedou SWAT. O MniaAdaokag A. (2018), pe v
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xpnion tou poviedou SWAT npaypatornioinoe udpoAoyikr) Ipocopoinon
IS AekAvng aroppor)lg Tou  rotapou  AAldKpova  KAT® - Arlo
petapPardopeveg ouvOrkeg KaAuyng yng. O MmnatéAng X., 1o 2012,
PAYHATOTIOINoE €peuva yia Vv ermidpaot TV ITUPKAYIOV OTNV MEPITIOOoN
Tou notapou Evinéa @eooaldiag. Akopn, o Towxpwidng A. (2021), pe tyv
xpnjon tou poviedou SWAT, npaypatornoinoe rmpooopoi®orn Tou rotapou

Eel tng KaAipopviag, katew arno ouvOrkeg aAAdayr)g Xprjong yns.

1.2 Avuikeipevo tng Epyaoiag

ZKomog g Imapouoag E€PEUVNTIKIG epyaociag eivat n exKtipnon Tou
UdPOoAOYIKOU SUVAPIKOU KAT® A0 TNV OUVOTK1 NG aAAayr|g Xprjoe®V yng
HETA ano 1o KaBeotwg MUpKAyldg, Pe Vv Xp1jon Tou Aoytopikou ArcSWAT.
['a v vdonoinon g diepyaociag autr|g Xpnoporno|fnKe 1o Ave Pou g
Aerdvng aroppong tou AA@elou motapou, 1 urnoAekavn g Kaputawvag.
Metd amo eva oupPdav mmupraylag, ot TUMOl XPriong yng HIopet va
urtootouv onuavukeg petaforeg. To SWAT Sieukoduvel tnv avaduon tov
aAlayav Xprjong yng HEIA v IMUPKAyld KAl T@V CUVEIEI®V TOUG OTOUG
uddativoug nopoug. Znuaviikeg S rakupavoelg otnv udpoloyia tng Aekavng
arnopporng rapatnpouviat pe BAcn ToOU T0C00ToU TNG AEKAVNG TIOU
‘Katyetar kaBwg Kal Vv €rppor) Iou €Xel 1] KAPEVI €KTAOT ©G P0G TNV
udpoloyia oto ouvolo tng Aekdvng artoppong. vetatr Aorov epeuva yia
To 1000 gival duvatov pia €Ktaon PETA Ao v CUVONKIn ITUPKAylag va

ertaveABel udpoloyikd oty MPOTEPT KATAOTAOT.

1.3 Aopn tng Epyaociag

Zto Ke@dAalo 1 nmapouociadetatl n e10aywyr) g rapouvoag epyaciag. Xta
rmAaiola autou yivetatl Hikpr) avaAuon &g Ipog TG udpoAoyikeg diepyaoieg
mou AapPavouv xwpa otnv atpoo@aipa. AkKOPn, yiverat pia YeVIKI
avageopa ®G IPOog TG AlTieg ITOU IPOKAAOUV Ta MANPUUPIKA (QAIVOPEVA,
kKaBwg kar tg odnyieg mou TG Oiermouv. Lro TtEAOG TOU Ke@AAAiou
dlatunovetal 1o avikeipevo g epyaciag kat rapouvotadetat n 61apObpwon

autrg.
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Zto KepdAaio 2 avadvovialr Ta XAPAKINPOTIKA Tou YdaTikou
Alapepiopatog OIOU aAVNKEl 1] TEPLOXI] HEALING. Ieplypd@oviat td
YEQYPAPIKA — YE®AOYIKA XAPAKINPEIOTIKA TNG AEKAVNG ATTOPPONS TNG
Kaputawag kabBwg kat ta udpoAoyikd XApaKINPEIOTIKA autng. AKOQn,
yivetat pla pikpr) avagopd otnv PAAcTtnon Iou ermKpatel otV MEPLOXT)
KaOmg Katl neprypagetal 1 oxeon 6acoug kat udpoAoyiag. Xto t¢€Aog Tou
KEPAAAioOU autou Mmapouctalovial Td YE@X®PIKA KAl UOPOUETE®POAOYIKA
8ebopéva ou xpnoponor)|OnKav ya v avaluon g £peEUvag.

Zto KepdAaio 3 yivetatl nieprypa@rn) tou poviedou SWAT mou eival kat o
Baowkodg mapdayoviag ng epyaociag auvtrg. AkoOpn, Ieplypagoviat ot
udpodoyikég Olepyaoieg T1OU  XPNOIUOIOlET TO HOVIEAO KATA TNV
npooopoiwon. ErmmAcov avaduetal ektevag 1 peBodoAoyia tng rapouvoag
¢peuvag. ITapouoialetatl Aowrtov, n Sopr) tou udpoAoyikou poviedou SWAT
Kal avaAvovtal ta otadia yua v dnuioupyia tou.

Zto Kepddaio 4 mnapouoiadovrai, oxoAialoviar rKat ernegnyouviat ta
anoteAsopata IouU MPOEKUYPAV HETA A0 TNV AVAAUOT. ZUYKERPIIEVA
apxikda napouvotddovral ta arnotedéopata yia kabe oevapiov Sexmoplota rat
Uotepa CuyKpivovtal petadu toug. AKOUD, Yivetal eKteveatepr) dlepeUuvnon
TRV ATOTEAEOPATOV S1a0TIOVTAG TA £11] TG ATOKATAOTAONS O OEKAETIEG.
Zto KepdAalo S nepldapfavel ta Kuplotepa ouprnepdopata g €Peuvag
HETA A0 OUVOITUIKI] £ITIOKOIN O NG £pyaoiag. 1o 1éAog Tou Kepaldaiou
dlatuniwvoviatr KAt PePKEG PEAAOVIIKEG IIPOTACELS, OOCOV aA@opd TO

AVIIKEIPEVO NG TTApoUoag £PEUVAG.
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2 IIEPIOXH MEAETHY KAI AEAOMENA

2.1 T'evika

Ziv rnapovoa SHUTA@PATIKY] €pyacia ®g IEPLOXI] HeALIng oploBnke 1
Aexkavn arnoppong s Kaputavag n orntoia avrket oto Yéatko Atapepiopa
g Autikrg [Tedormovvrijoou kat oUuyKekpipéva otnv Aekdavn Aropporg
(AATI) tou AA@eov motapou. Xinv AAIl Kaputawvag mapatnpouviat
EVIOVEG PPOXOTIWOEIS OTA OPEIVd, KUPIRG, THNHATA TG AEKAVNG £V
avtiotowxa napouctadel mlouota PAdotnon nou Swadpapatifel onpavuko

poAo otnv udpoloyia tng AekAvnG ATTOPPOT|G.

2.1.1 Yéatiro Alapépiopa Autikig IleAonovvijcou

To Yb6auko Awapépiopa Auvukng Iledomovvricou (YAO1 11 GRO1)
nepldapPavetl to dutiko Kkat votodutiko turnpa g [ledomnovvrjoou kat n
OUVOAKY) TOou eKktaor eivatl 7.235 km?2. [Teptdapfavet €§ oAokAnpou 1) ev
pépet o1 vopoi Apkadiag, HAeiag, Axaiag, Meoonviag kat Aakeviag.

Ta @uoka-yeoapop@oloyikd opla tou diapepiopatog auvtd sivatl mmpog ta
Bopewa o1 opewvoi oykot EpupavOou kat Apoaviov, mpog 1a avatoAlka ta
opn tou Aptepoiou, tou Maivalou kat tou Talyetou, mpog ta vota o
Meoonviakog KoAmog kat mpog ta dutka 1o Iovio IIédayog kat o
Kuniapiooiakog KoAnog. Zupgwva pe otowxeia g EA.ZTAT. yua to 2001,
o mAnBuopog tou Ydatukou OHiapepiopatog avepxetat otoug 331.180
KATO1KOUG.

H péon eola Bpoxomtwon tou diapepiopatog ekupatat os 1.100 mm
(Zxeblo draxeiplong tou Yoaukou Alapepiopatog Autikng ITedomovvricou
(GRO1), 2013), pe 11§ uYnAoteEPES TIHEG VA TTAPATNPOUVIAL OTIG OPELVEG
neploxeg g Apkadiag kat tou Taliyetou kat t11g XapnAotepeg ONwg eivat

avapevopevo ota napdAia.
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Onwg @aivetatl otov mivaka 2-1, 1o pPrjKog g Kuplag Koitng tou AApelou
rotapou tooutat pe 127,03km kat n €Ktaon g AeKAVNG ATTOpPOI|S TOU
etvat ion pe 3497,09km?2. O1 Aekdaveg aroppor)g Tou AAPel0U IOTAPoU
(GR29) xat Ilapioou — Nédoviog — Neda (GR32) ouykpotouv to
ouykekplpévo Ydatko Awapepiopa tng Auvtikrg [Tedomovvrioou (YAOL 1
GRO1).

[Tivakag 2-1: [Totapia udatikou drapepiopatog Autikrg ITedorovrioou

ONOMA MHKOZ KYPIAZ  EKTAZH AEKANHZ ATIOPPOHEZ
KOITHE (km) IIOTAMOY (km?)

AADEIOX T1. 127.03 3497.09

AAAQNAS TI. 65.78 1137.19

EPYMAN®OX I1. 51.85 359.48

2.1.2 Askavn anoppong tou AAgeiou ITotapou

Zinv Aekavn anoppor)g tou Adgelou (GR29), o kuplog motapog eivat o
AA@e10g Kal pe Kuplotepoug rapartotapoug tou Aadwva kat Epupavo.
H Aexkdvn amoppong tou Adgetlou motapou (GR29) éxktaong 3.810km?2.
[TepldapPaver v udpodoyikn Aexkdavn tou AA@eloU TMOTAPoOU €KTaong
8.568km? kat dUo rmapdktieg AekdAveg XOPIG ONPAVIIKOUG IOTAPoUG, TN
Aerdvn mou Bpioketatl n ApvoBdAdaocoa Kaiagpa pe éktaon 165,8km? kat
oumv Popela mmAsupd autnig 1n Aekavn g anolnpapévng Alpvng
AyouAwvitoag pe éktaon 756km?2.

H texvnt Alpvn tou Addwva xwpoBeteitat eviodg tou Arjpou F'optuviag tng
[Teprpeperakng Evoinrag Apkadiag, ota opla tov Anpotikeov Evotrtaov
Tpornainv, KovtoBalaivng kat KAeitopog. Anuioupyr|Onke to 1955, oe pia
xapadpa ot O¢on IINdnpa, pe v KATAOKEUD] PPAYHRATOS €I TOU
notapou Addwva amo 1 Anupoowa Erxeipnon HAexktpiopou (AEH). H
ermepavela g Alpvng eivat nepirtou 3km? evw 1 €KTA0n TG AEKAVING

aroppor|g g eivat 766,70km?2.

2.1.3 Aexkavy Anoppong Kaputaivag
H Aexavn amnopporg g Kaputawag Bpioketat onv Nota EAAada kat

ouykekplpéva otnv Kevipikr Iledomovvnoo, otov Nopo Apxkadiag xkat
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artoteAei uroAexkdavn tou AA@elou 1motapou, Ixnua 2-1. Exel éxktaon
nepirtou 828km?2, pe peoco uvwoperpo 1067m. H €§odog tng Aekavng
artoppor|g €xel oplotei otnv B¢on g Kaputaivag kat ouykerpipéva otnv
Apxaia yepupa g Kaputawag pe ouvietaypéveg x: 327410,40 kat y:
4149570,66 tou cuotrjpatog avagopag ET'ZA ‘87.
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Zxnpa 2-1: Aekavn anopporg Kaputawag

2.2 TewAOY1KaA XAPAKTNPLOTIKA

Ziv Aexkdavn aroppor)g tou AA@eloUu  mapouoctadovial ol aATiKoi
OXNUATIONO0l TRV YERTEKTOVIKOV {Ovav TpirmoAng, ITivbou katl tng osipdg
DUl OV — XaAalltov ota opevd KAl AvAToAlKA 000 KAl A0 TIG OUYXPOVES
TETAPTOYEVEIG KAl VEOYEVEIG ATIOOE0E1S TTIOU €XOUV MANP®OEL TA TEKTOVIKA
BuBiopata ota dutikd tng Aekavng Kat ot Aekavn g MeyaAonoAng ota
AVATOAKA.

Zuvavieovtal ede 01 MApAKAT® OXNIATiopol:

Zaovn TpiroAng.

[TepdapPaver naxuotpepatwdelg aoPeotodiBoug Kat  HPIKPOTEPES

EPPAVIOELS OTPOPATOV TOU (PAUOXT] KAl OUVAVIATAl OTO AVATOAIKO OP10 NG
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Aekavng petadu Tou xX®plou Acgag oto vOTo Katl Tou rnotapou Aadwva rat
0€ MIKPOTEPESG EPPAVIOES OTO BOPEIOAVATOAIKO OPlO (ITEPLOXT] ITOTANOU
Tpayou) kat vota g Aekavng g MeyadomoAng (reploxr) pépatog
Eepida).

Zovn Iivéou.

Zuvavidtal oto KeVIPIKO TUNHA TG AeKAVNS TOU Totapou AAgeloU Kat
OTOUG 0pe1VOUG OYKOUG Kat reptdapfavet Aerttortdakmdelg acPeotoAiboug,
KepatoAiBoug katl orpopata tou @Auoxrn. [Mapouoialovrat ta orpopata
EVIOV®G TTOAUTTTUX®OUEVA KAl drappnypeva.

Zepa Pulditov - Xadalitov.

Zuvavtatal otd VoTloavatoAlkd 0pld NG AEKAVNG 1€ TIOAU PKPL) EP1@AVIOT
EVIOG autng Kat rmepldapPaver evaddayeg @uilduov — xadalltov pe
napePPoAeg pappdp®v.

MetalATtiKoi OXNUATIOUOL TOU VEOYEVOUS KAl TETAPTOYEVOUS.

O1 oxnpatiopoi auvtoil €xouv MAnpwoesl ta tektovika Pubiopata tng A.
[Tedomovvrijoou kat 1o Pubopa g MeyadoroAng. Armotedouviat arod
evallayeg adpopep®v UMKV (KPOKAAEG, KpoKaAorayr), Appol) pe rmAeov

Aerttopepr] VAKA (apyldot, papyeg, 1AUEG).

2.3 KApatikd Xapakt)ploTika

Onwg -oxedov- oe OAn v EAAAda €tol kat oy [Iedomovvnoo to rAipa
etvat Meooyelako. Xapaxkmpifetat dnAadrn amd vypd KAlpa rata v
dldpkrela tou xepava kat Npod kKAipa katd toug Beptvoug prveg. To peoco
€010 UYOS TRV ATHOOPAIPIKWV KATAKPNUVIOPAT®V 010  YOauko
Awapeplopa tng Autikrg [ledorovvrioou, 0to 01010 KAl AVI|KEL 1] TIEPIOXT)
peAetng ng epyaoiag, gravet ota 900 mm. Qotdéoo, Kata v napodo twv
EMOXWV TapAtnPeital onuaviiky audnorn Toug XEPEPIVOUG HIVEG
(NogpBpro — Peppouapio) mou propei va uniepPet kat ta 100mm tov prjva,
EV® TOUG KAAOKAlPLVOUG MIveGg TO UWYoS IRV  ATHOO@PAIPIKGV
KATAKPNUVIOPATOV propet va peiwbel katr va graoet €og kat 20-40mm

ava prva.
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Ta ratagpnpviopata otnv meploxt) g AeKAvNG artopporns 1ou AAgelou
rotapou @travouv repirtou 1.058mm 1o Xpovo. LTiG OPEIVEG TTEPIOXEG TNG
Apxadiag 10 Uyog Ppoxrg Kupaivetatr petasu 1.000mm xat 1.200mm,
EV® OTO KEVIPIKO TUNHA Katl ota rtapdAia gtavel ta 1.000mm. Ta avetép®
péoa ejola KATAKPNUVviopata avilotolxouv KAtd IIPOCEYYlon O &vav
oyxko 8.112hm3 (8.1 61g 113) vepou ava £€tog. To reploootepo VYPog Bpoxrg,
oINS @aiveral orto oxnua 2-2, napouotaletal toug pnveg OKtoPplo €mg

rat Maptio, pe 1o uypo pnva 1o Aekepfplo Kat o $npo tov louvio.
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oe otafpoug g AeKAVNG AropPor|g otapou AA@Qe1oU [rinyr): Zx£610
dlaxeiplong tou Ydatkou Alapepiopatog Autikrg I[Tedorovvrioou (GRO1),
2013]

210 apakdatm oxXnpa rnapatifetat o XAptng PLOKAPATIKOV 0pO@®V OTIOG
exel Slapop@nBei oto oxedlo Hraxeipiong n E1dkr) Fpappateia Yodtwv tou
YITAAT, petd and v enelepyacia petewpoloyik®v dedopévav yia 1o
ouvoAdo 1ng I[ledomovvrijoou. IMa tov XapaktnElopd tou KAipatog piag

MEPTOXT|G XPNOTHOII010UVTAl 01 TTapdyovieg Beppokpacia Kal BPoXort®or).
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Zxnpa 2-3: Xapmg PorApPAatK®V opo@aV yla Vv IIEPLOXT) NG
[Tedomovvrijoou [rinyr): xed1o draxeipiong tou Ydéatkou Alapepiopatog

Autikng ITedorovvrioou (GRO1), 2013

2.4 T'ewpop@odoyika xapartnpiotika Kaputaiwvag

H Aexkavn amnopponig tg Kaputawvag, onwg @aivertar oto oxnua 2-4,
nepikAeietat ano to Opog Maivaldo, tov Ilapvova kaBwg kat to Apradiko
unpa tou Tavyetou. KatadapPavel ektaon nepirtou 828m? kat €Xel PECO
uvyoperpo 1067m. Kuplog motapdg mou Owaoxifel OAn tv Aekavn
anoppor|g eivat to turnpa tou AA@elou notapou. Ot rinyeg tou, Pplokoviat
€VTOG NG Aekavng aroppor|g g Kaputaivag oto oporedio tg TpiroAng,
ot aroAndelg tou [Tapveva kat otig mAayieg tou Bopetou Tavyetou, otnv

reploxn tou Acsatkou rediou oe upoperpo 700-800m. Enpavuko poAo
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otV udpodoyia g Aexkavng dSwadpapatifouv kat dAAotl rotapoi OnwG o

EAlocowvag kat o AouUolog 1motapog, ot ortoiot cupfdlouv kat autoi oto

udatiko 100fUylo Tou AA@Pe10U rotapou.
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Zxnpua 2-4: ¥neaxko poviedo edagoug Kaputawag (DEM)
KAioelg

Me v xprjon tou ArcGIS, siodyoviag wg 6edopévo 10 Ynelakod poviedo
eddpoug, dnuioupynOnke o XAPTNG TOV KAIOE®V, OTIOG Paivetal oto oxXnua
2-5. H péon xAion tou ouvolou g AekAvng aIoppor)g looutal He
757,82m. Ot vAioe1g NG AekAvng anoppor|g xepiomkav oe 4 kAaoeg. O
81aXP1o0P0g auTog £ylve £rmetta ano v opadoroinon v KAIOEWV ®oTe

va yivel KaAutepn AroTUNOOT TOU avayAu@ou g AeKAvVNG AIrtoppor|S.
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2.5 XAwpiba

2.5.1 Zovn BAaoctnong Kaputawva

ZUpgeva pe toug Ntden 1973 kat ABavaociadn 1986, otnv Aeskdvn
aroppor)lg g Kaputawvag epgavidovtar duvo  {wveg PAdotnong,
Quercetalia pubescentis (I[Tapapeocoyeiakt) BAdotnon) n oroia eivat oto
HEYaAUTEPO PEPOG TNG AEKAVNG ATTOPPONS KAl ep@avifetal ot Ao@ndn-
UTTOOPEIVY) TIEP1OXT), TNV ortoia ouvhEtouv Beppud@iAa puilofoAa eidbn kat
N Zovn Fagetalia (OS1dg-eAdtng KAl opevav IIAPAPECOYEIDV KOVOPOP®V),
ou PBpioketal ota opeva NG AEKAVNG ATTOPPONS IAVE AIl0 TNV IMPWIN
{ovr), 1 ortoia EKTEIVETAL OTIG OPEIVEG KA1 UTTAATTIKEG TIEPLOXES NG XWPAG.
Ta xupotepa €idbn 1oOU ouvavioviat otV AeKAvi) AIOPPONS INg
Kaputawvag kat ouykekpipeva otnv [lapapeocoyeiakn {ovn PAdotnong
eivatr n IMAatoguddn Bedavibia (Quercus frainetto), Xvowdng Pelavidia
(Quercus pubescens), eva ouxva sp@avifovial ta €i6n IMoupvapt (Quercus

coccifera) k.a.. Ta €idn auta ouvidooouv tukva 6don asipuAdwv
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MAatu@uAdwv pe ouviedeotr) manning va eivat ico pe 0,05. Zwnv {ovn

autrn) apatnpouvial KAAAEPYeLEG.

Ewova 2-1: Turukr) poper) 6dooug [Mapapeooyeiakn {wvn BAdotnong

Ziv Jovn OS8lag-eAdng KAl OPEWVEV  TAPAPECOYEIDV  KRVOPOPKV,
eppavifovtat kupiwg ta €idn g KepadAnviakrg EAding (Abies
cephalonica), tng YPpidoyevrig EAdatn (Abies borissi-regis) kat 1 Maupn
[TeUkn (Pinus nigra). Z1nv {Ovr) autr) EKpatouv ta 6Ao1 0pOHECOYEIAKWY

KOVOQOP®V Pe ouvieAdeotr] manning ico pe 0,1.

Ewova 2-2: Turukr) poper) 6dooug {wvng PAdotnong OSiag-EAdatng
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2.5.2 Yéatiro duvapiko 8Evépwv
To udatiko duvapiko erEpPAdel 1o HUVAPIKO TOU vepou ot pia dedopévn
KAtaotaon o€ oOXEon Mpe To KaABapd €Aeubepo veEPO ®G KAVOVIKL)
ATPOO@A1P1KY| TTiEOT], TO OO0 €XEl T Peyotn Tpn Kat eivat O MPa.
To udatiko duvapiko kabopifetatl amod v Iieon MoU Ackeitat oe auto
(eExKTOG NG aATHOOEAIPIKNG), TNV Tapoucia OlaAupévou oouatog, TV
unapln peyaA®v popiov oto Udatiko ouctnpa kat v enidpaon g
Bapuintag. H e§iowon mou to neptypaget eivatl n napakai®:

Y= + ¥+ ¥, + Y,
Ornou oupgwva pe toug Warning & Running to 1998, to ubatiko
duvapiko propei va Xoplotei oe 1€ooeptg (4) CUVIOTOOEG:

Auvapiko g rieong (Vo)

Avurnpoowrieuet ) dragopd g udpootatikrg Iieong aro 1o Eva KUTIapo
oto aAAo. Mrmopei va mapet eite Betikeg Tipeg (KUTtapa oe orapyr)), eite
aApVNTIKEG TIHEG (Eviovn) Srarvor| ayyeiav).

Oopotko duvauko (W)

Avurnpoowrievet v vnapln dS1aAvpévev ocarxdap®v Kkat aldatev. Iaipvet
POVO apvnTIKEG TIHEG.

Auvauiko orpouatog (Wm)

Avurnpooerievel TIg HIKPEG aApvNTIKEG OUVAMEIS OV EMmMEAVEID TRV
UdPOPIA®V OTEPEMV, OTIOG €ival TA KUTIAPIKA TOIXOPATA ITOU OUYKPATOUV
popla vepou, pe arotedeopa va dnuioupyeital apvnTiko SUVAPIKO Katl va
ernpeddet to dSuvapiko tou edagpoug.

Auvamiko oeeldAopevo otnv Baputnta (Wy)

Avurnpoowrievsl to Suvapiko to oroio auavetal e 1o UTIEPYEL0 UPOG TOU

@utoU aro 1o £dagog ota 0,01 MPa m-1. (Padoylou & KopaxkAakn 2012)

2.5.3 To vepo oto ao1ko oltkooUOCTN A

Zta 6don n KuUpla 1rnyr) vepou £ival Ta ATHOOPA1PIKA KATAKpnUviopatd.

To vepod €10¢pXETAl OTO PUOIKO XEPOAIO O1KOOUOTNHA, PE TO HEYAAUTEPO

HEPOG TOU va aroppéel (ermeavelaka 1 uvnoyela) 1) e§atpiderat kat

avayupvdetl otnv atpooeaipa PEo® g diepyaoiag tng eSatpioodlarnvor|g.

Avaloya 1o ¢€idog g PAdonong, O6acog MMAatu@UAA®V 1] O8Acog
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KOVOPOP®V, £apTdtal Kal T0 Mooooto g Ppoxrg rnou Ba rataArnset oto
€dagog. To pikporAipa tou dacoug euvoel OTOV OXNPIATIOPNO OPIXANG Kat
HE TV MPOOKPOUOT] T®V OTAyOvVeV TG OUIXANg otnv KOpun twv 8evopwv
EMMITUYXAVETAL 1] UYpOTIoinon g KAt KAatd OUVEIEWd 1] ITI®O1] TOUG OTo
€dapog. To @awopevo auto ovopdaletat opwxAofBpoxr) (Loewe 1960,
Kerfoot 1968). To @aivopevo autd rapatnpeital 0e MAPAKTIEG OAOIKEG
eKTA0e1lg KaOBwg KAt o opewveg pe peyddo uyoperpo. H opwxAofpoxr)
MOAAEG OpPEG PetaPdlAel apKeETd TG IAPAPEIPOUS TOU UOPOAOYIKOU
oofuyiou pla AeKAvng aroppor)g kKat oupPdAdet ommv auvinon TV
UdATIKOV MOP®V TOV IEPLOX®V TTou dnuioupyeital (Ingraham & Matthews
1968, Price 1992).

Zinv EAAGBa €peuveg exouv Oeifel ot oe ocuotdada EAding otov Ayio
NwoAao Euputaviag, rmou €xet mapatnpndei oppixAofpoxt), 10 £1rj010 VYOG
g eivatl ico pe 13,8% tng ouvoAikrg Bpoxng (Mmadoutoog k.a. 2005).
To daocog mépav Ing Xprnolpomnoinong tou vepou yla TG dlepyaoieg twv
daokmv 16wV anoteAei kaBoplotko napdayovia otnv draxeipion tou vepou
®S TPOG TNV AIOPPOI] KAl Tad MANUHUPIKA @AIVOPEVA KATAVIn. AKOUI,
audavel ta anofLpata TV UTTOYEIDV VEP®V Kal BEATIOVEL TNV TTO1OTNTA TOU
vepou. Ta &daon mapouoialouv otaBepd udpodoyiko duvapiko n oroia
OH®G e KArola akpaia petaBolr) onwg pia 6aoikn rnupkayld propet va
npokadéosl peyaAn audnorn otnv aroppor] Kat oty d1aPfpworn, Opwg
Helwvovial pe 1o TIEPAcpa  Tou  XPpOvou Kabmg To olkoouotnpa
artokaBiotatat (Molchanov 1973, Pobedinsky 1979, Rakhmanov 1981,
Lebedev 1982).

To @uAAopa Tov 6evOprv pIopei va oUyKPATOEL PIOVO PIKPEG TIOCOTTEG
Bpoxng ((FAO 1962, Duwig 1994, Biron 1994), opwg ennpeadet v
TaxuUTnIa MPOoIIong Ing Ppoxrg oto £6a@og KAl KATA OUVENEld
kaBuotepel v €vapdn g aroppor)g Kat TV Iapdateivel oTtov XpPOvo
(Meunier et al. 1995). To vepo rou Ba kKataAr el va artoppeet EMmM@PAvEIara
kaBopifetatl ano v dindnukotnta tou edagpoug. O Gresillon to 1994,
dlariotwoe OTl Ot MEPLOXEG OIMOU UMapXetl PAdotnon, akopn KAt o€
ouvONKn 1oxUpng Ppoxng rapatnpeitat Ol UMAPXEL  AUSHEVN

dNONUIKOTNTA O OXEON PE MEPLOXEG OITOU ATOPAKpPUVOnKe 1 PAdactnon
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Kal 10 pQiko ouctnpa. XNpavilko polo oty dinbnuxkodmnta mnaifetl to
BaBog kat o turog edagpwv. Zinv H1apopE®on g MANPPUPAg ennpeadet
Katl n edagikr) uvypaoia. Yridpxet Aortov, rmbavotnta o eva KOPEOHEVO
€8apog pla pkpr) oe OYyKO PPoXr|] va ITPOKAAEOCEL EMMPAVELIAKT] ATIOPPOL)
ion pe 1o vyog Ppoxrg evw oe pia Snpr) riepiodo pe eviovn Ppoxr) va pnyv
napatnpndet emeaveiakr) aroppor). H anoppor) katd ouvenea e§aptatat
arto IePLOCOTEPOUS ITAPAYOVIEG TEPpaV TG Ppoxorttwong. (MmoupAstowkag

& IIpoutoog, 2012)

2.6 Xpnoeig I'ng
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Zxnpa 2-6: Xaping Xpnoemwv yng Kat Iocootd QUTOKAAUYNG Kabe turou
BAdotnong

ZUpeova pe to oxnpa 2-6 xrat 2-7 napatnpeitat, ott Aoy® g unaping

nedadag kabwg Kat XapnAov A0Qwv, T0 PEYAAUTEPO TTOCOOTO KAAUWNG

rapatnpeital otoug PUOIKOUS BooKoToTIoug oe 1tocooto 31,25%, dnAadn

apatir) BAactnon rnou Kupieg ermkpatei Oapvodng PAactnon. Akopn, otnv

MEPLOXT] AOY® T®V €UVOIK®OV OUVONK®V ITOU £IIKPATOUV, UNAPXOUV KAl

ApKeTeG  KaMAlepyele§ KuUpiwg ottaplou, KplBaplou kat Hapopav
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dnunrplakwv rmou eudoKIPOUV OtV MePloxt). MeydAo 1ocooto ouvaviatat
Katl ota pikta 6dor, onwg eivat avapevopevo Aoye g {wvng BAdotnong

IOV eIUKPATel OTNV MEPLOXT] ONWS ITpoava@EPONKE.

Land use (%)

OOBCERBGR-42%

31.25% 27.61%

18.77%

9.60%

m 112 m 121 m 122 131 m 211 m 212 m 223 m 231
m 311 m 312 m 313 m 321 m 331 m 334 512

Zxnpa 2-7: ITooooto KAAuyng TUM®V XPI)0E®V YNG OtV AeKAvr)

artopporg g Kaputawvag

2.7 Aedopeva

2.7.1 Teoxwpira AeSopéva

Ta 6edopéva mou adlomo)Onkav ya v avaduorn kat dSnuioupyndnkav
XP1NOTIOIOIROVIAG OPLOPEVEG ATTO TIS MAPATIAVE EQPAPHOYEG Ot TtepldAAov
GIS napouoialovtatl MaparAT®:

o Wneuaro povieédo sedagoug (DEM): To yn@iakod Hoviedo
edagpoug (Digital Elevation Model — DEM) napOnke amno to
Copernicus oe apxeio raster. To DEM avurnpoomrneust v npwin
EMMIPAVELD OTIOG ATTOTUTI®VETAL arto toug dopu@opoug. To EU-DEM
MPOO@PEPEL UYPOUETPIKA dedojieva naveuponaikd pe avaduon *25m
Kat Paocifetal kata KUplo Aoywm oe dedopeva amod TG AITOOTOAEG
SRTM kat ASTER GDEM.

o Xpnoeig yng - Land Use: Ta ta otoxela tov Xprjoewv yng
xXpnowporotr)bnke 1o  unofabpo CORINE LAND COVER

(Coordination Information on the Environment). To Corine eivat
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éva mpoypappa IoU a@opd TNV Xaptoypaenon tng eda@ikng
KAAuyng tov Eupenaikov Xop®v pe otoxXo v oulAoyr] Kdt Tov
ouvioviopd twv xpnoswv yng. Ta apxeia eivar dwpedv katr ta
dtavuopatika dedopeva eivat oe popor) ‘shapefile’. Zinv nmapovoa
Sunleopatkr) epyaocia xpnowpornow|Onke n €kdoorn tou 2018. H
kAipaka tou Corine eivat 1:100.000. To Corine katatdaooet v
edagikr) kaAuyn g Euponng oe 44 unokatnyopieg.

o Asdopéva &£dagoug - Soil Data: Ta edagoloyikd &edopéva
eAnpObnoav ano tov [Taykoéopio Opyaviopo lewpyiag kat Tpogipwv
(Food and Agriculture Organization of the United Nations — FAO)
yla 6Ao tov Koopo. O £8a@oAoyikog XAPTNG IMEPIEXEL TTANPOPOPIES
ITOU a@opouV 1o £6a@og Kat to urneda@og, ta oroia Kkat ernnpsafouv
ONPAVIIKA TIS OUVIOTWOEG TOU UOPOAOYIKOU KUKAOU. Le ouvbuaopo
HE Vv pop@oldoyia tou €8d@poug KAl TIS XPNOeS yng eivatr ta

otoXeia 1mou ernnpealouv v Arokplon Piag AeKAavng.

2.7.2 Asdopéva Bpoxontwong

AOYy® g eAAeyng HedopPEvVOV 10TOPIKOV XPOVOOEIP®V OTNV £UpUTEPD
neploxr] g Aexkavng armoppons g Kaputawvag, ta pete®poloyika
6ebopéva napbnkav ano v erionun otooeAida tou povieAou ArcSWAT

(BAéme: https://swat.tamu.edu/data/) (Ghimire U. et all 2022,

Huffman G. J. et all 2015, CPC). [Tio ouykekpipéva, napbnrav anod tmv
uninpeoia World Weather for Water Data Service (W3S). Eivar pua
MAATQOPHA TTOU TAPEXEL PETEMPOAOYIKA dedopieva (Bpoxornmmong, PEylotn
Katl edaxiotn Oeppokpaocia) oe pokaboplopevn pop@r), ouppatn pe 1o
poviedo SWAT, yia orowadrnote Aekavr arnoppor)g oe 6Ao tov Xpovo. Ta
0ebopeva exouv nuepn oo Prpa.

Ta 6edopeva mou xpnowponor)Onrav avagepovrat yua ta €t 2001 pexpl
Katl 1o tédog tou 2014. H emdoyn auvtn €ywve pe Bdaon tov apOpo 1teov
eMeiypewv Oedopevaov adda kat v peyot)  S6wBeomun rnepiodo
ETKAAUITIOPEVIG XPOVOOELPAG.

Ma v mneploxt) peAetng g apoucag OHumApaukng epyaciag

adlortow|Onkav nevie (S5) otabpoi ot omoiotl @aivovial otov rivaxka 2-2.
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https://swat.tamu.edu/data/

[Tivaxkag 2-2: Aopu@opika onpeia BpoxXoperpikav dedopévav

STATION X Y

345264.82 4157039.67
345058.46 4145944.01
336212.37 4146113.04
327136.72 4139195.65
344647.15 4123753.19

apwbhm

Zinv ouvexela, pe v PorBsia tov noAuyovev Thiessen £ytve €éAeyxog pe
OKOIO va evtornoBfel 1molol otadbpoil €Xouv v PeyaAuteprn) €ImppoOr] otnv
Aexkavn anoppong g Kaputawvag. Oniwg gaivetat kat oto oxnua 2-8, ot
otaBpoi tpia (3) kat teéooepa (4) eivatr autoi rou ennpedfouv MeEPIOCOTEPO

Vv udpoloyia ng npoavagpepOeicag EPLOXIS.

Legend
@  Stations
» z Thiessen Polygons
1| weight (%)
o LT BN 6%
- P B o
1 21%
B 2%
B3N 22%

I.L
4120000

370000

Zxnpa 2-8: Bpoxopetrpika onpeia & [ToAuywva Thiessen

2.7.3 Asdopéva napoxmv

[Ma v vdornoinon tng rnapouoag epyaciag xXpnotpono|fnkav ot NEoeg
TIHEG TV NUEPTOV TTapoXwv otnv Kaputawva, ta ornoia nmapOnkav aro
v AEH. H ntapoxr) (Q) otnv €§odo tng Aekdvng anopporg tng Kaputawvag

urtodoyiotnke pe Paon otaBploperpikov dedopéveov (H) peow g
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KAUIUAng otabung-rtapoxrg. H pabnpatkr) nepiypagr) g KapmuAng
G rapoxr)g €ivat (Bournas 2021):

Q = 7,798 x H1906
Ta 6ebopeva agopouv v repiodo arnod 1o udpoAoyko €tog 1961-1962

£€0G T0 UOPOoAOYKO £t0g 2015-2016.
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3 MEO®GOAOAOITA

3.1 C'evikn eMIOROMION

Z10 Iap®v Ke@AAA10 MEPLyPAPOVIAl avaAuTtikd O0Aeg ot dradikaoieg mou
akoloubnOnkav ywa Vv eKnovnon g rnapovoag epyaciag. ErmrAéov,
napouvotadoviat ta urnoBetika oevdpla 1mou dnpoupynOnkav ya v
napovoa ¢peuva  KAOG Kat o1 addayég TImou  eywvav  yua  vad

npaypatortotnfouv ta oevapla auvtd.

3.2 To Y6poAdoyiko Movtédo SWAT

3.2.1 Y6poAoyikog RUKAOG Kata to povieédo SWAT

Onwg avaeepbnke, 1o poviedo SWAT eivatl éva oAokAnNpePEvVo oUyXpovo
UdpoAoy1KO poviedo, to oroio yla kKaBe mpooopoiwon exktedel diagopeg
puokeg diepyaoieg. Lro oxnua 3-1 nmapouoctadetal to diaypappa porg Tou
poviedou. To SWAT avarnapiotd tov KUKAO TOU vepoU He €va 81KO Tou
Tporo 1mou Bewpel Kat urodoyiel. Lro oxnpa  @aiveratr nwog ta
Katakpnuviopata (Bpoxr), x1oviy) 1po@odotouv PE VEPO TNV ETMPAVEIAKT)
artoppor), PEow® NG ortoiag tpo@odotouv Katl ta udatopsUupata He VeEPO,
aAAd kat v dOnon rou pe v Bonbeia ing apdeuong cupfariouy otnv
arobnkeuon kat otnv 6106euon tou vePoU ota S1ag@opd OTPOUATA TOU
edagoug.

H 6wadikaocia npooopoi®ong tou UOIKOU CUCTIPATOS AIT0 TO HOVIEAO
SWAT opietar mapakatw. H kataxkprjpvion diaxwpidetal oe PBpoxr) Kat
X10vt avaloya pe v erukpatovoa Beppokpaocia. To Upog x1ovootpmPATog
urtodoyifetat oe nueprjola Paocn kKat o pubpog Alwoipatog tou X1oviou
axkoloubei TG Oepporpaociakeg petaPfolreég. To Owabeowo vepo, eite
0nBeital oto £dagog, orou H10devetal otlg OH1APOPETIKEG OTPWOELS, €ite
artoppeel  eru@avelakd. To eda@iko vepo mnpocAapfaverat aro v
BAdotnon kat dwanveetal, eSatpidetar ar’ eubeilag otnv atpoogalpa,

Kateloduel otov udpo@opea 1] KAl EIMOTPEPEL OV EMMPAVEIA PEOR® TING
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urntodeppikng porg. Eva p€pog tou unoyelou vepou Bempeitat ot @Tavet
ota BaButepa orpopata Kat Xaveratl aro 1o ouotnpa. To ermgpavelako vepod
K1VOUPEVO OTO ITOTAYL ouvavid rmbavoug Tapleutr)peg Kat Aijiveg, Omou 1
eflowon uvdatkou 1ooluyiou Oiemer TV anobnkeuon KAt TV
arteAeuBEPWOT) VEPOU OTO EKAOTOTE XPOVIKO Brjpa. To aBpolotiko vepod 1ou
TTAPAPEVEL OTO TTIOTAPL 8108eUETAl PEXPL TOV EMMOPEVO TAMIEUTIPA 1] ATpvn
1) pExXp1 Vv £§060 tng Aekavng. TéAog, 1o opoipa ETNTIPETIEL TNV APAIPEOT)
vePOU ano KAaBe onpueio tou ocuotnpatog (udatopepa, tapeut)pag, Aipvn,

unoye10g udpoopog) yia avbpwroyeveig xpnoelg (Mipikou 2006).

KATAKPHMNIZH

XIONOMTQIH
BPOXOMTQIH
XIONOKAANYMMA

APAEYZIH
ANIQMENO XIONI

\

EMIQANEIAKH ANOPPOH I

ANOAEIEZ NMOPEIAZ

AMOGHKEYIH EAADOYE POH £TO NOTAMI f— | 1202YM10
TAMIEYTHPA
—I AIOAEYZH ITA STPOMATA I EKTPOMH (APA.) EZATMIZH
| ANQAEIES NOPEIAS I APAEYZH
Hl EZATMIZH I
EKPOES
HI AIATINOH AMO TA OYTA I AlOAEVZH ITO
EMOMENO NOTAMI
JTAMIEYTHPA AIEIZAYEH
—al MAEYPIKH POH I—
> | KATEIZAYZH | PHXOZ YAPO®OPEAS

I| APOEYEH, REVAP Il AIEIZAYEH “ POH EMISTPOOHE I
BAOYZ YAPOOOPEAT

APAEYZIH

Ixnpa 3-1: Ataypappa Porg poviedou SWAT

To SWAT evoopatmvel d1apopoug Paocikoug udpoAoyikoug TUTIoUG yia TV
IIPOCOPOI®OT KAl TNV avarnapaotacn TV UdpoAoyikev H1epyaciav eviog
NG AeKAVNG AITOPPOL|G:

MovteAomnoinorn PPOXOMTIMOE®V-ANOPPORV

To SWAT xpnowornotei 6edopeva Ppoxomimwong yla va e€KTIPIoEL TV
arnoppor) rou dnpioupyeital ano pla Aekavn anopporng. Aappavet vroyn

MAPAYOVIEG OTIOG 1] KAAUWT yNgG, Ta XAPAKINPIOTIKA ToU £8A@OuUg KAl ot

57



pubpoi Hieiocduong yia va mpoocopPolnoet T PETATPOIN] G BPOXOITIOONS
0€ aroppon).

E§atpioodianvor)

To poviedo extipd v anwAsla vepou PEo® g eSdtpiong amo tnv
ermeavela tou £da@oug Kat g drarnvorg ano ta @utd. Aapdavel unioyn
Ta KAtpatukd dedopéva, tnv KAAuyn yng Kat Tig rapaperpoug PAdotnong
yla Tov Urtodoylopo tov pubpov eatpiocodlarnivong eviog g AskAvng
Aartoppor|S.

A}Onon Kat Kivnon tou vepou oto £8agog

To SWAT avumnpoowrnievet tn Oteiocbuon vepou oto £€6a@og Kat tnv
eEMAKOA0OUON petakivnor] Tou peoa arnod d1a@opetika orpopata £5agpoug.
AapBavetr unown tg 1610tnteg Tou £6APOUG OIMG 1] 1IKavotnta d1)8nong, n
UOPAUAKY] ayRylpotnta KAl 1 1Kavolnta OUYKPAInong vepou yia Tnv
POCON0I®OoT NG KivNong ToU VEPOU £VIOG NG AEKAVNG ATTOPPOLG.
Emu@avelakn anoppor]

To povtédo mpooopolmvel T Xepoaia por] ToU VEPOU OTNV EIMPAVEIA TOU
eddpoug, Aapfavovtag urnoyn napdyovieg Onwg n KAion, n KAAuyn tou
€dAPOoUg KAl Ta XAPAKINPIOTIKA Tou €ddgpoug. H ermgpaveiaksr) anopporn)
eival éva Pacikd ouotatiko yua v eKTipnon g dtabeoipotntag vepou
Katl g mbavng dtaBpwong.

Por unoyslov udatwov

To SWAT evoopat®vel tnv por TV UMOyel®v UdAT®OV yia TtV eKTiinon g
Kkivnong tou vepou pEo® tou ureddeoug. Aapfdvel unoyn mapayovieg
oINS o1 1810TNTEG ToUu UdpPOoPOHPOU opilovia, o1 pubpoi enavapoptiong Kat
N duvapikr tou udpo@opou opidovia yla TtV IIPOCOUO0INOT TG PONG TV
UToye1Vv udAteVv Kal NG aAAnAenibpaor|g Toug P ta ermgavelaka vdata.
Meta@opa 1{NPATeOV KAl OpENTIROV 0OUCLAOV

To poviedo AapPaver uvnoyn ug Owadikaoieg petagopdg 1¢NPAT®V,
oupnieplAapBavopevng ng diaPpwong, tng evanobeong Kat tng arodoong
npatog. Ermmgov, mpooopot®vel 1 PETAKivnon OpenTIK®V 0UO1®V, OTIOG
10 a{WT0 KAl O PXOEMOPOG, €VIOG TNG AEKAVNG AITOPPOIG, YEYOVOG ITOU

BonBa otnv eKTiPNON IOV EMITIOOE®V OTNV ITO10TNTA TOU VEPOU.
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O udpodoykdg KUKAOG OnwG Iapouctdletat oto Ixnua 3-2,

npooopowvetat and to SWAT Baoifetat oto 100fuylo vepou efiowon:

t
SWt = SWO + Z(Rdayl_quT‘f - Ea - Vl/seep - ng)

i=1
Ortou:
SWt: 1 1eA1Kr) TEPIERTIKOTNTA TOU £8AQOUG O vepod (mm)
SWO: 1 apX1Kr) EPIEKTIKOTNTA TOU £8A@OUG O vepO (mm)
t: 0 Xpovog oe nNuepeg (days)
Rday: n nuepnola Bpoxortwon (mm)
Qsurf: n nuepnola anoppor) (mm)
Ea: n eSatmioodrarnvor) (mm)
Wseep: n 61)0non oto unedagog (mm)
Qgw: n urnoyela por) (mm)

AR A A A A A L A A
’ i
Evaporation and ’f Hor
4 /
Transpiration ‘ A
[ A
s £ , L 4
7 s’ L

s s , i
.,' Precipitation

FoF 8 F 0

i
Plant uptake’

T
Root Zone Infiltrabice|

d Soil moisture redistibution surface
Vadose [unsaturated)
Zone
Revap from shallow aguifer Percolation to shallow aguifer FReturn Flow
Shallow (unconfined)
Aquifer
Confining Layer

Deep {confined)

F of watershe
Acuifer lows out of watershed

Recharge to deep aguifer

Zxnpa 3-2: Yépodoyikog KUKAoG kKatd to poviedo SWAT [minyr):
ArcSWAT]
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3.2.2 Y8podoyireg Siepyaoieg

Emgpaveiakn Anoppor)

Onwg ava@eépbnke Kalt Maparndved TO VEPO IOV KATAKPNHPVIORAT®OV
artoppéet emeavelard n éinbeitat oto €6agog. To 11000016 TTOU ArtoppPEEt
pubniletal pe tov ouviedeotr) anopporg (Curve Number - CN) avaloya pe
TOV TUIO £8A@OUG KAl TS Xp1oelg yng. O UrtoAoylopog g arnoppong aro
To poviedo yivetar pe v Pornbesia piag tpororoinpévng pebodou twv
kaprmudoav SCS (Soil Conservation Service). Eivair pia epneipikn
MAPAPETPOG TIOU £§apTATAl Ao Tov TUro £dagoug, In XpPron yng, tnv
BAdotnon Kait IV KATAOTAOIN TNV EQAVEIAS TOU €8A@Oug KAl Tnv
KATAotaor apXikng vypaoiag. H tipeg ing napaperpou CN petafarAovrat
petadu O (yia pla Bswpntiky] AeKAvVH ATopPor)§ PE ATIEIPEG ATIMAEIES) KAl
100 (yua mpua abwanépatn Aexkavr). Ot tpeg AapPavovtatr  aro
OUYKEKPIPEVOUG TUHVAKEG.

H eSiowon mou meptypd@etl v €m@AVEIAKr] aroppor] 0 oUvApPTN o1 NG
nuepnolag Ppoxontewong pe v Xpron v kapnuieov SCS sivat:

Pday — la)?
Qsurf = ((P—yITS))
Orou:

Qsurf: n emeavelakr) arnopporn (mm)

Pday: n nuepnowa Bpoxorwon (mm)

[a: o1 apx1kég anwAeleg (mm)

S: n KavotnIa KATtakpdAtnong 1 Katakpdatnon Kopeopou Tou e8Apoug

(mm)

Awm6non

To povtédo umoloyider v OwOnon Sexwplota yua kabe eda@iko
otpepa. Otav 10 vepod peel 0e €va OTPWHA TO OTIO10 €1val KOPEOHEVO ATTO
vepO T1ote H1nbeital 010 apeéowg o €va KATOIEPO Orpwpa £ddgoug Ba
MPETEL I ITOOOTNTA va Sermepva TNV ArOBNKEUTIKOTNTA TOU €KAOTOTE
OTPWHATOG.
H moootnta tou vepou rou mpoxkettat va 61nbnbei ektipatatl avaloya pe

Vv 101 UNIdPEXoUoda ITOCOTNTA VEPOU OTO OTPWHA.
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B Sle — FCly lf Sle > FCly
SWiy,excess = { 0if SW,, < FCy,

orou:

SWiy excess: 0 OYKOG vepoU Ttou dinbeital ano €va orpopa oe pia pepa
(mm H20)

SWiy: 0 untapxev 0yKog vepou oto £da@iko orpopa v ida pépa (mm
H>0)

FCiy: n xepnukomta tou eda@ikou orpwpatog oe vepd (mm H20)
TeAkd, o TUIOG IOV UTTOAOYiel TV ITOCOTNTA TOU VEPOU ITOU HETAKIVEITAL

Arto 1o £va oTP®PA oto AAAo gival 0 MAPAKAT®.

—4,
Woercty = SWiyexcess [1 — P <TTperc)l

Ortou:

Wpere,ly: 1] TTOOOTNTA TOU vePOU Iou dnBeitat oto apéowng emopevo
orpopa (mm H>0)

At: 10 Xpoviko Pripa (hrs)

TTpere: 0 XpOVOG TIOU artatteital ya v éu)0non (hrs)

_ SATy, — FCy,
perc — Ksat

Ortou:

SATiyy: n rmoootnta ToU VvePOU OT0 OTPOUA OTav autd eival eviedwg
kopeopévo (mm Ho0)

Ksat: 11 Kopeopevr USpAUAIKI] ayeyotnta Tou £8a@ikoU OTP®HATOS
(mm h-1)

E§atpioodianvor)

H e§atpioodianivor) meptdapfBavet toco v darvor] ano v PAactnon
000 Kat v e§atpion ano uddATiveg erm@Aveleg, o £€06a@oOg 10 X10Vi, TOV
nayo kat v PAdomnon (MrniaAtag & Mupikou, 2018). Eivalt o kuplog
PNXaviopog Pe 1oV Oormoio 10 vepd AMMOUAKPUVEIAl A0 TNV AEKAVI)
artoppor|S.

To mpovtedo Xxpnoworolei 1pelg PeBodoug urmoAoylopou NG
eSatpioodiarvor)g v pEBodog Penman-Monteith, n oroia xXpnowportotet

®g 6edopeva e10060u Vv nAtakr) aktivofolAia, tn Oeppokpaocia tou agpa,
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IV TaxXUTnIa TOU aveéPou, Kadl T OXEUKI] uypaocia, v pebodo tou
Hargreaves mou Xpnowporotlel v Oeppokpaocia tou agpa Kat t€Aog 1
Priestley-Taylor 1ou xpnotporolei v nAtakn axkuvoPfodia Kat 1In
Beppokpaocia tou aépa. H mo 81adedopevn eivar n pébodog Penman-
Monteith n omoia meptypda@etatl amnod v naparate £§i0won:

, 4 R, Y

E' = * — %

A+y A A4y

* F(u) * D

ortou:

A: 1 ®Alon g KaprnuAng Kopeopou twv uddatwv (hPa/ ° C)

Rn: n oAkr) kaBaprn) evepyela aktivoBoliag [kd/(m?2 d)]

A: n AavBavouoa Beppointag e§atpong (kJ/kg)

D: 1o eAAepa kopeopou twv udpatpwv (hPa)

F(u): n tporortomnpévn poper) g ouvaptnon taxutnIag Tou aveéPou
[kg/(hPa m2d)]

Y’: 1] TPOTIOTIOUEVT] EKPPAOT TOU YPUXOHETPIKOU OUVIEAEOTL], WOTE vd

AapBaver unoyn v avtiotaon v otopatev (hPa/ © C)

H tporornoinpévn poper) tg ouvaptnong taxutntag ToU aveéPou Kal ToU

YPUXOHETPIKOU OUVIEAEOT] TIEPTYPAPOVIAL TTAPAKATR:

90
*
T+275 "
y' =(14+0,33u) xy

F(u) =

Ortou:
T: n Beppoxkpaoia (¢ C)
u: 1 taxunta avepou (m/s)

y: 0 yuxopetrpkog ouvieAdeotr)g (hPa/ ©C)
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3.3 Eg@appoyrn Movtédou SWAT

3.3.1 To Aoylopiro ArcSWAT
Zto oxrjpa 3-3 napouciadetal to Siaypappa por)g rou Ulorotleital Peow

Tou Aoytopikou ArcSWAT 2012 oto niepi3dAdov tou ArcGIS 10.5.1.

| AEAOMENA EIS0AOY ‘

|
' v v .

FEQXQPIKA APIOMHTIKA NMAPAMETPOI PYOMIZEIZ
AEAOMENA AEAOMENA NMPOZOMOIQZHZ EMOANIZHZ
‘ ’ ATOTEAEZMATQN
L |
Dé SLOPE LAND USE SOIL METEQPOAOTIKA
MAP MAP MAP AEAOMENA

-

vy
HPOETOIMAZIA OPIOOETH2ZH ” KAG)OPIZMOZLJI:IPEI'I'PA(DH AEAOMENQN H MPOZOMOIOZH EII:F AEAOMENA

MONTEAOY /\EKANHZ HRU 2TH BAZH AEAOMENQN EZ0AQY

Ixnpa 3-3: Alaypappa Porg Aoyiopikou ArcSWAT

Ta anapaitra dedopéva e1066ou toUu poviedou yla v vldoroinon Ing
npooopoiwong g AeKAvNG aroppong €ival a) 1a yeaxXopika dedopéva,
Katl B) ta apOunuka dedopeva, ITOU a@opPoUV KUPIG Ta PETE®POAOYIKA
0edopéva. Qg yewxwpika dedopéva opifetal 1o Ynelako 1oviedo e6A@oOUg
(DEM), amnd to oroio MPoKUITtouv ol KAIOE1S g AeKAVNG ATTOPPOr|G, O
XAPTNG XPIOe®V yng Kabmg KAl o XAping tunwv edagov. Qotdéco, ta
6ebopéva autd, 6ndadr) ta petewpoloyikda pubpifouv Kat to Xpoviko Prijpa
TV UMOAOYIOP®@V TIOU OTNV Iapouod epyacia ermAeXOnKe 1O XPOVIKO
dtaotnpa 1 nuepag.

A@oU odorAnpwbnke n oulddoyr] 1wV anapaitnev dedopévav, KaBOTL

dUokoAn Aoyw g €AAewyng toug Katl rmpaypatorno)Onke n enelepyaoia
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Toug wote va eivat oupPata pe to npoypappa ArcSWAT 2012 &exivnoe 1)
dladikaoia Srapope®ong tou povieAou.

Apxikd, opoBetrOnKe ano v AeKAvn aroppor)g Tou AAQe1oU TOTAPoU, 1)
urntoAekavn g Kaputawvag. T'a tov poodiopiopo g Aekavng arnoppor|g
kKat 1o Sexivnpa g Swdikaociag  Sapopeeong Tou  povieAou
Xpnotponotr|fnke 1o Yn@raxko poviedo edagoug (DEM) 1o0odidotaong 25m
x 25m. Me Baon to avayAugo (DEM) Aowrov, opiocOnke 1o ubpoypa@iko
diktuo kaBwg kat poodiopicbnke n dieubuvon g pong twv udatwv (Flow
direction) aAAd kat rmou autd ocucowpeuvovial (Flow accumulation).

Zav tedeutaio otadio tou otnoipatog 1ou Bactkou poviedou eivat n xapadn
TV unoAskavev. H Aekavn anoppong tmg Kaputawag xepiotnke os 13

UrtoAekaveg Kat xapaxOnke o ubpokpitng, Ixnpa 3-4.

Legend

_g ®  Outlet

Reach
|:| Watershed
|:| Karitaina basin boundary

DEM
- High : 1840.83

Loy
14,000 7,000 0 14,000 Meters,, - Low:276.287
N NN —

T T T
310000 320000 330000 340000 350000 360000 370000

Ixnpa 3-4: YrioAekaveg SWAT

3.3.2 Anploupyia povadwv udpoloyikng anorpiong (HRUs)

ZNpavtikn) Oto OO0 Tou HOVIEAOU €ival 11 o®otr) ermAoyn IV
udpodoyikwv povadwv amnoxkpiong HRUs. Ot udpoloyikeég povadeg
AITOTEAOUV TEPIOXEG HE OUYKEKPIHIEVEG KAl KOWVEG 1810TNTEG WG TIPOG TG
Xprjoelg yng, 1o edagog kat TG kKAioelg. Ilpokewyevou va yiver o

dlaxwplopog g Aekavng anoppor)g o HRUs eivat avaykaio va eioaxouv
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o®otd ta dedopeva e100660u pe 0pBO TPOCAVATOAIONO OTO OMOTO CUCTNHA
ouvietaypéveav. Apou eioaxBoulv o1 Xpr)joelg yng, ot turot £da@ov g
Aekavng aroppor)g Kat optoBouv ot KAAoelg 1wV KAiocewv arno to DEM,
yivetat diaxwplopog twv HRUs. EmAexOnke apketd peydAn avaluon pe
€AAX10T0 TT0000TO TOU pItopet va katadapdavouv ot xpnoeig yng oe 0,5%,
ot &da@goloywkoi tumot oe 5% xkat ot KAioeig oe 3%. Tedwka

dnuioupynOnkav 330 HRUs.

3.3.3 Xpnoeig yng (Land Use)

[Ma g xprjoetg yng €101xX0Onoav oto POVIEAO 01 XAPTEG KAAUWYERDV ynG, IOV
napbnkav onwg rnpoava@epOnke ano to npoypappa Corine Land Cover
tou Copernicus. A@ou e101xOnoav ol Xprjoeig yng £ywe n anapaitnt
ernedepyacia e OKOIO va yivouv oUupateg ol Xprjoelg yng HBe 1o epyaleio

tou SWAT. Ot Xprjoeig ITOU IIPOEKUYAV OTNV OUYKEKPIHEVI] AEKAVI

ArtoppPorg gaivovial otov nNaparat® rnivaka 3-1, kat oto Zxnupa 3-5.

[Tivakag 3-1: Ieptypagt) 1oV KOOIKOV XPT)0e®V YNNG TOU AOY1OHN1KOU

SWAT rou xpnowornour|Onkav otnv Aekdvn arnoppong g Kaputaivag

SWAT CODE TYPE INEPIT'PA$H

WATR Water Emgpdveieg otdopou uvdatog

UTRN Transportation Obwd kat o1dnpodpopka
diktua

URML Discontinuous urban fabric Aouvexng aoTtikog 10T0G

UIDU Mineral extraction sites X®po1 e€oputems 0PUKTIOV

UCOM Industrial or commercial units Blopnxavikég Kat ePIopikeEG
{wveg

RNGE Natural grasslands duowoi Bookotorot

PAST Pastures Apadua

OLIV Olives EAawoveg

FRST Mixed forest Mkt 6acog

FRSE Coniferous forest (evergreen) AAQ00G K@VOPOPGV

FRSD Broad-leaved forest (deciduous) Adoog TAatupuUAAGV

BERM Bermudagrass Extdoeig pe apatir) BAaotnon

AGRL Complex cultivation patterns ZUvOeteg KAAAEPYELEG

AGRC Permanently irrigated land Moviypa apdeuodpevn yn
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Ixnpa 3-5: Xprjoeig I'ng SWAT

3.3.4 Acbopéva sdagoug (Soil Data)

[Ma v ouvéxela Tou otnoipatog Tou PovieAou rnpootebnkav ta dedopeva
eddpoug onwg autd napdnkav ano tov [Maykoopio Opyaviopo ewpyiag
rat Tpogipwv (FAO). Emnte1dr), 1o mpoypappa dev eivat apretd oupfato pe
reploxeg ektog twv HITA, mpaypatornour)Onkav karoleg aAAayeg oote Kat
va avupetrodei to mpoypappa autd. Me v Xprjon tou Aoyltopikou Map
Window avukataotddnke n fdon 6edopévav tov TUnev edagpov tou SWAT
pe 1o Aoytopikd MWSWAT 2012, to omoio eivat 1aBéopo otnv erionpn
oeAiba tou SWAT.

Zinv nieploxn peAEng speavifovial Ipelg TUIot £80apmv, oUPE®VA 1€ TOV
[Taykoopio Opyaviopo Tewpyiag kat Tpogipewv (FAO). Lrov nmapakat®
nivaka, mmivaka 3-2, rmapouotalovial avaAutika o1 TUIotl £dapv, eve OTo
oxnpuata 3-6 kat 3-7 10 avtiotolxo 1mocootd 10Ug Kat 1 B€on toug otnv

IEPIOXT| PEAETNG.

66



[Tivakag 3-2: [Teprypagr) TUNev eda@wv tou Aoyiopikou SWAT rou

Xprnotpono|fnkav otnv Aekdvn aroppong g Kaputawag

FAO SOIL
CODE

IZXHMATIZMOI IIEPITPA®H

I-Lc-3c-
3113

Lithosols

Aerttd oxAnpd kat PBpaxmdn netpopata. Ta edagn
auUTd Aravievidl o€ ITOAU ArOTOPEG OPEIVEG TIEPIOXEG,
OITOU TO £6a@P1IKO UAKO AITOPAaKpUVETAl TOCO ypriyopd
Aoy tng SaPpwong.

Lc104-2-3-
3185

Chromic
Luvisols

Edapn pe 1oxupr]) ouoowpeuon apyilou otov B-
opilovta. ITapouoialouv evdeifelg petaxkivnong
APYAAO-TIUPTTIKAOV  OPUKI®OV  XKPIS  urepPoAikn
€kTAuon Paoceswv. ESdpn pe dtayvootuko opifovia pe
anoxpawor 7.5 YR tng katdtaéng Munsell Hue (1] kat
Mo KOKK1v0). Anaviovial oe erineda eddaepn 1) oe
edapn pe nma xrAion kKupiwg oe Meooyslakeg
TIEPLOXEG O1 OIT0leg €XOUV ENPES KAl UYpES TeP1odoug.

Rc52-2-3b-
3259

Calcaric
Regosols

Xapaktnpifoviat and pnxo, peoaio €mg Aermo, pn
OTEPEOTIONHEVO YOVIKO UAKO Tou propetl va eivat
MPOOXMWOTYEVI)G TIPOEAEUONG Kal artd TV £AAewyn
ONUavtikou oxnpatiopou eda@ikou opifovia Aoywm
Snpov 11 PYuxpev KAPATUKOV  ouvOnkov. Ot
ep@avifovial Kuping oe TTIOAKEG KAl EPNHIES TTEPIOXES,
katadapPavoviag mepirou 1o 2% NG NIEPOTIKIG
yng Bpiokovtat ouvr)Bwg KAT® aro tnv apXiKr] Toug
@UOIKN PBAdotnon 1 KAT® Ao TEPIOPIOPEVES SNPEG
KAaAAEpyeleg

To peyadutepo 10000TO KAAUWYNG TOU €8A@OUG NG &v AOYy® AsKAvng

artoppor|g eivat o oxnuatiopog Lithosols pie mooooto 52,72%. Autd odnyet

Ooto oupriEpaocpa Ott Adym NG USPOAOYIKING Katnyopiag IOU AVIKEL, 1

orowa eivat C, mapouotadel pikpn dindnukotnta, pe amnotédeopa v

audnon g rmiavotntag g EMPAVELIAKI)G ATIOPPOTG.

I-Lc-3¢-3113,
52.72%

Lc104-2-3-
3185, 4.92%

Ixfpa 3-6: [Tooootd KAAUYNG TUNGV £86a@@V OtV AeKAVI] ATTIOPPONS TNS

Kaputawag
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Legend

Type of soils
[ Le-3e-3113
[ Lc104-2-3-3185
[ Re52-2-3b-3259

Zxnpa 3-7: Edagoloyikou Turot [Teproxng MeAetng

3.3.5 KAioeig (Slope)

Zinv ouvexela opiotnKav ol KAIoelg g rePloxr)g pe fAaon 1o €UPog ToUg
onwg ep@avifoviat oto Lxnpa 3-8. O d1ax®p1lopog TV KAloewv £yive os 4
rAdoeig:

o 0%-15%

o 15%-35%

o 35%-65%

o 65%-100%
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Zxnpa 3-8: Katnyoplonoinon twv KAioewv oto poviedAo SWAT

3.3.6 KAwpatira 8sdopéva

[Ma wmv dapdpewon tou PpoVIEAOU XPNOIHOMoONKAV HPETE®POAOYIKA
0ebopéva mou napbnkav ano 4 onpeia yupw amno v Askavn. Ta
anapaitmra pere®podoyika dedopéva el0aywyng ®ote va ermreuxBei n
0pO1] Aettoupyia TOU TMPOYPAPHATOS €ival Ol MHEYIOTEG KAl EAAXIOTEG
Oepporpaoieg kaBwg kKat KabBwg Kat ta Uvyn Ppoxng. A@ou
npaypartoror)Onke n anapaitnt eneepyacia kai n dnuiovpyia wgen file
gyve 1 gl0aynyn v dedopévav. To Xpovikd didotnpa twv NUEPL oIV
pete@podoyikav  8ebopévav  1ou  Xprowporour)fnkav - givat  arno

01/10/2000 £eg kat 12/30/2015.

3.4 ExtéAeon Kai fadpovounon poviEAou

Meta 1o t€Adog NG TPOOCONKNG OAGV IOV aANAPAiTNTI®V OTOIXEIDV
npaypatoriou)bnke 10 ‘Tpe§ipo’ tou poviedou. H mpooopoiwon tou
poviedou eywve aro v 01/01/2001 ewg kat g 12/30/2014. Opioinke

rat n niepiodog Warm up, n omoia eivatr anapaitnin ywa v PEAtiotn
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Aettoupyia tou poviedou, agou pEoa o autd ta Xpovia yivoviatl o1 apXikoi
urtoAoytlopoi yla tov udpoAoylko KUKAO alddd Kal yia TG ITapaperpous.

ZinVv ouykeKpIPEVT €peuva »g repiodog Warm up opiobnke 1 xpovog.

3.5 ZuvOetirég XpovooelpEg

[Ma wmv napayoyr] 10V OUVOETIKWV XPOVOOEPQOV XPNOTHonomOnke to
OTOXAOTIKO poviedo autoouoxetiong AR(2) kat maprixOnoav 50 cuvOetikeg
XPOVOOEIPEG Oe nuepriola kKAipaka didaprelag SO etwv. [To ouykerppeva
yla ta £1r) IouU ava@epovial 01 OUVOETIKEG Xpovooelpeg eivat aro to 2020
€wg 1o 2070.

[Ma v dnuioupyia 1@V oUVOETIKOV XPOVooelpwv Pe Ao TOU PoVIEAOU
AR(2) akoAoubeital cuykekppévn dadikaoia.

Apx1kd, OnIOG £xe1 avapepOel ta 10top1ka dedopeva exouv nueproo Pripa
KaOwg kat ertiong to poviedo SWAT Sexetat p1ovo nuepr)oieg Tipeg. Kabag
N 61ad1kaoia 1wV oUVOETIK@WV XPOVOOEIP®V ITPOTEIVETAL VA ITPAYHATOTIOEiTE
oe unviaio Xpoviko Prjpa. ZUyKERPPEVA, yid TV TAPAY®YL] TV
OUVOETIK®OV XPOVOOEIPQOV TA 10TOP1IKA dedopéva petatpdnnkav os pnviaia
yla va tapaxBouv 000 1110 0pOeg CUVOETIKEG XPOVOOEIPEG OO0V APOPA TA
OTATIOTIKA  XAPAKINPEIOTIKA TNG XPOVOOEPAS. XLUYKEKPIPEVA  AOov,
KATTIOla OUYKEKPIPEVT] PEPA Yyia OAA Ta €11 G OUVOETIKI)G XPOVOOEIPAG.
Auto eyve yla OAeg TG PEPES Sexwplotd, aAAd Katl yla KdaBe pnva ywa to
ouvolo v etov. Ta anotedeopata auvtd eivatl Xprjopa yua va iapaxfouv
Ta IT0000TA BPOXOITI®OTNG ITOU IMAPATNPOUVIAL yid KAaBe Pépa tou Xpovou.
Me v PorBeia TOU OTOXAOTIKOU pOVIEAOU autoouoxetong AR(2),
napnxOnoav ot punviaieg ouvlstikeg xXpovooelpeg. Me v PorBeia twv
ITOCOO0T®V BPOXOMIOONG KAOe NUEPAS SEXMPLOTA E£yVE HETATPOINL] TNV
HNV1ai@Vv ouvOETIKWV XPOVOOEPWV O NHEPNOIRV, HE OKOIO va eival
oupPateg oto poviedo SWAT.

To otoxaotiko povtedo autocuoxetiong AR(2) eivat éva epyaleio avaluong
udpoAoykwV Xpovooelpwv, Fonbaviag otnv Katavonor, ) PovieAooinon
Kal v npoPAsyn MOAUMAOK®V @aivopevev, Aappavoviag unoyn TG

YPAUMIKEG OXEOElG TOUG Mpe Paon mnponyoupevev napatnprjoeov. Ta
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b6edopéva udpodoyik®v Xpovooelpav, OTIKG 1] ITAPOXT], 1 fpoxorntewon K.d.,
apouotafouv Xpovikd potifa kat e§aptnoetg.
To poviédo AR(2), mpooappoopevo otnv udpoldoyia, opifetal wg:
t = 910¢-1 + 9202 + Wy
Ornou,
Q1, Q2: ubpoAoykr) petaPAnty (rm.x. mapoxr)) t) otypn t.
@1, @2: TapAPETPOl AUTOOUOXETIONG.
wt: Aeukog B6pufog tn ouypn t.
Ot udpoldoyikeg Olepyaoieg ouxva espgavifouv Ppaxunpobsopeg Kat
peoorpoBeopeg  xpovikeg eCaptnoelg. H  axkpipng exktipnon twv

MAPAPETP®V €ival anapaitnto otadlo yia v poviedonoinon.

3.6 Zevapla addayng Xproewv I'ng

Zto Zxnua 3-9, napouoiadovial ta ogvapla IMUPKAylag Imou avaiuovidl
otV OUYKeRpEvVn epyaoia. EfetaoOnkav tpia oevapla, e€va ormou
ernpealetat to Bopelo tpunpa g AAIL, éva 1o votlo KAl €va Orou
ennpeadoviatl kat ta duo tunpata H emmdoyr) twv cevapiov €ytve pe faon
TRV XPIOE®V yNG IOU UMAPXOUV OTNV AEKAVI] ATIOPPONS, OM®G @aiveral
Kadl OTOV XAPTH TV XPHOE®V yNng Ing Aekavng arnoppong g Kaputawvag,
KaO®g KAl TV XAPAKINPIOTIK@®V ITOU €UVOOUV TNV £SATTIA®OT TOV OACIK®OV

nupraylwv otnv EAAGSa.
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Zxnpa 3-9: [Ieproxeg Epappoyng Zevapiov

EmmAéxOnkav 1meploxeg o1 oroieg oOto  MPEYAAUTEPO ITOCOOTO TOUG
KaAuTttovtal pe Kavopopa 6evdpa, ta oroia eivatl 151attépwg eu@AeKta.
Eva dMo xapakinploukd to oroio odnynoe otnv  ermioyn 1oV
OUYKEKPIHIEVROV TIEPIOXMV, OTING ITPOKUITIEL ATTO TOV XAPTH TV KAIOEQV,
elval ot peydldeg KAIOElG TTOU AIAVIOVIAlL €KEl, YEYOVOG TIOU KAVEL
EUKOAOTEPT TNV £SATTAMOT TG TTUPKAYLAG.

Onwg aivetatl oto oxnua 3-10, ta npwta S Xpovia IIPOCOHUO0IHOVOUV TNV
unapxouoa kataotaon. Ta emopeva 10 xpovia, 6nAadr) ano v mupkayd
KAl €Meta, 1 IEPLOXI) MAiPVeEL TOV XAPAKINPOPRO tou ayovou (BARR),
ITPOCOPOIWVOVIAG £T01 TNV KAPEVT €KTaoT]. AOY® NG Unaping eAdtng otnv
eploxXr], yua ta ernopeva 30 xpdvia repirnou, n rneploxr Oa Bpioketal oe
petaBatiko otadilo, Xapaxktnpifoviag ta 6Aon KOVoPOP®V KAl Td UTIoAouta
0don pe tov xXapakinplopo v Bookotonwv (RNGE). TMa ta emopeva
XpOvia Kal PEXPl T0 TEA0G TG OUVOETIKLG XPOVOOEPAGg, OTTOU yivetal 1

npooopoiwon, n PAdotnon €xet emaveABel oto apX1KO g otadio.
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ApXKn NeploSoguetdtnv MetaBatikn Tehwkn
ouvBnkn TUpKayLa nepiodog ouvBnkn

Zxrnpa 3-10: Xpovikr) rpooopoimon petafoArng BAaotnong peta amno

OeVAP10 TTUPKAYLAG

a v diepevivion twv oevapiov Xpnotpornot)Onke 1o ArcSWAT. Meta
aro evdeAdexn €Aeyxo otnv rnaykoopia PipAtoypagia yia tmv npocopoinon
IOV KAPEVRV EKTAOE®V €rmMAEXONKe va XpnotporownBei to Land use
update tou Aoyiopikou ArcSWAT. Ot mapdapetrpot mou ennpeadovial Kat
Xpnotpornotlovuvtatl aro 1o npoéypappa ya kabe xpron yng (BARR, RNGE)

napouotaloviat otov [Tivaka 3-3.

[Tivakag 3-3: XapaKinplotkd eda@®v rmou Xpnotporo)dnkayv yia v

IIPOCOHOI®OT] TV OeVAPIRV ITUPKAYIAG

Barren (BARR) Range-Grasses (RNGE)
A 77 A 49
B 86 B 69
C 91 C 79
D 94 D 84

Manning's N 0.14 Manning's N 0.15

3.6.1 Zevapio IMupkaylag 1

ZUpeova e 10 IPWTo OevAplo Kaiyetal to Popelo tunpa g AerAvng
artoppor)g. To onpeio €vaping nrav eKtog AekAvNG Artoppor)g dSuTiKkA g
TpiroAng, otoug nporodeg tou ‘Opoug Maivado. Adym tng ermKkpatTouoag
BAdotnong, 1@V avepmv Kat yia v 61ao@aiion g mpootaciag g rnoing,
N IupKayla enektabnke npog ta dutika. ESatiag tng nmukvrg BAactnong
Kal TV duvatev puiov avepmVv 1) IMTUPKayla eneKtadnke ypryopa Kat otav
€101ABe otnv Aekavn anoppor|g drtaortaotnke dnuiovpywviag 2 petona. To
PMTO Kal Baciko pewo enektabnke Bopewa - Bopelodutika tng Aeravng
aroppor|g Kat to Heutepo enektaOnke AvatoAika oplofetmviag v aro v

MUPOOCPBECTIKI UTNPECia ota onueia orou rtav rnpoofaciya Kat n €viaon
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NG MUPKAydg 1Iav avipetanioyn. to Bopeto kat Bopelodutiko tpnpa
NG AeKAVNG ATIOPPOI)G OITOU 01 KAioelg eival peyddeg n nmuprayld rrav
aduvato va avupewrrotel naipvoviag €rot peyaleg draotdoelg Kabwg
enektdOnke kat €€ ano ta opwa g Askdavng. Katt térolo opwg dev
EMNPEeAdel KATIOU TNV PeALTn NG evHlapepOPeVNG TEPIOXT]S.

Zuvodika xraiyovtatr 185,53km?2, 6nAadr nepirou 1o 22,41% amno to

OUVOoAO TG AeKAVING ATIOPPOT|G.

3.6.2 Tevapio IMMupraylag 2

Zto deutepo oevapilo, kaiystat 1o Noto tpurpa g Aekavng arnopporns. H
MUPKAY1A {EOTIA0E Og €KTAOE1S Pe apair] BAdotnon ota votlodutika g
Aeravng. Ot duvatoi avepol wOnoav v mupkKayld pe Peyain taxuinta
AVATOAIKA KAl €Aa@pwg vOoTla He aroteédecpa va pnv npolddafouv va
avuidpdoouv ol nupoofeotikeg duvapelg Kal 1 mupkKayld va e10€Abel oe
daowkn €ktaorn. H mmupkayld rneplopiotnke oto votlo tUNpa g AeKAvng
KOVTIA OTO X®P10 AUppAX10. LTV OUVEXELA 1] TTUPOCPECTIKY XPIO1OTT0iNn0e
Toug daokoug dpopoug anod 1o Auppaxio pexpt tng lepa Movr) Pekitoag,
yla v dnpoupyia aviumuplkev {Ovev Kal AOy® g KOTIaong TV EVIOVEV
AVEPV 1 TUpKayla oplofetnOnke. 1o Popelo tpnpa tou osvapiou 1
MUpKayla opoBetr|fnke kovid oto xXwP1o Kaprmnoxwpt Orou urnapxouv
oxedov undevikeg KAioeg.

Zuvodika katiyovtatl 60,83km?2, dnAadr) repirou 10 7,35% amnd 1o ouvodo

NG AeKAVNG ATIOPPOTG.

3.6.3 Zevapio Mupxkaylag 3

10 1pito oevaplo, yivetat cuvouaopog TV SUO0 MApAIave OsvVaApiaV. XTIV
oevaplo auto, kaiyetat kat to Bopelo kat to Noto turnpa g Aekavng
artoppor|g.

ZuvoAwka xkaiyovtat 246,36km?2, 6nAadrn nepimou 10 29,75% ano 1o

OUVOAO TG AeKAVNG Aroppong.

74



4 AIIOTEAEXMATA - ZYZHTHZH

4.1 AnotcsAéopata Bacikou osvapiou

Me v 0AoKALpP®ON TG IIPOCOHOI®ONS ToU PacikoU HOVIEAOU PE TV
XP1|01] OUVOETIK@WV Xpovooelpnv yia ta €t 2020-2070, eSayoviar ta
akoAouba arotedéopata. ITapoAdo mou 1o Xpoviko Brjpd T®V XPOVOOEIPQOV
elvatl nueproto, ya v 000 1o duvatov peiwon kabe eidoug afePfaiotntag,
Ta anotedéopata e§ayovial oe pnviaio kat €joto Prjpa. Znpavuko sivat
va avagepBel 611 ta anotedéopatra napouotddovial g OYKOG artoppor|g.
O urodoy1o1166 1OV pNviaiov oykev £ytve rtoAAandaoctadoviag v rmapoxi)
Tou ekaotote prva pe 3600*24*30*106. H tin 30 petaBdiAstal avaloya
ToV urva Iou a@opd o UuroAoylwopog. [a toug etrjoloug OyKoug
noAdarmiaoctaotnke 1 r1apoxry pe 3600*24*365*10°5. H tupr 365
petaPdaAdetar ta dioekta €.

Onwg @aivetat oto oxrjpa 4-1, mou 1napouctadel tov 0O €T1)010 OYKO
MApPoxXr)g Kabwg Katl ta 0pla EUINIOTOOUVNG, O PE00G £Tr|010G OYKOG (PTAVEL
ota 333.61*10° m3, eve n péon eujola napoxn sivat ion pe 10,58m3/s.
O peyalutepog 11€00G €111010G OYKOG @tavel ota 351,4*10° m3, n oroia
ep@avifetat to €rog 2035. H peon etrjola napoxt) avtiotowxa tooutatl pe

11,1m3/s.
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Zxnpa 4-1: MEoog €111010G OYKOG ATTopPOr)S 010 BACIKO OEVAP10.
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Zto oxrpa 4-2, e toug pEcoUg Pnviaioug 0yKoug IapoxX®Vv @aivetatl Ot 1
péon péyotn tpr eivat ion pe 71*10° m3 kat ep@avifetal oty apxin g

npooopoimong, tTov Pefpoudplo tou 2021.
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= N W b 1 O N
o o

'Oykog Artopporg (10° m3)
o

0
2020 2025 2030 2035 2040 2045 2050 2055 2060 2065 2070

Ixnpa 4-2: Méoog pnviaiog 0yKog aroppor|g oto Bactkd oevapio.

Zto oxfpa 4-3, onwg eivat avapevopevo, 1 PEOoT €101 TIHL) ToU OYKOU
pewwvetal onpaviika toug Bepivoug prveg (Iouviog, IovAlog, Auyouotog).
H péyiotn upr tou o6ykou sp@avifetal ouvoAka yia 0Aa ta xpovia Tov
priva Iavoudpio xkatr PeBpoudplo. Ilapamnpwviag 1o oxnupa 4-3,
dltarmotavetat 1 peyaduteprn amnokAOn TOU AV KAl KAT® OpPiou
dlaotrpatog eprtiotoouvng 95% otov PECO UTIEPETT|O10 OYKO ex@aviletat
toug pnveg OxrtwPpn, NoepPpn kat AskepfPpn, evo n dwagpopd TtOUG
Bepvoug pnveg eivatl pikpn.

80 Em MEXH TIMH
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Zxnua 4-3: MEoog urepetr|olog OYKoG KaOmg KAl Ave Kal KAT® 0P10

draotnpatog eprmotoouvng 95% tou Pacikou oevapiou.

76



Onwg @aivetatl otov rivaxka 4-1, Toug Xe1pep1voug Prjveg epgavifetatl kat
0 MEYAAUTEPOG OYKOG IAPOXWV, €V® TOUG Ogpltvoug urjveg ol TIHES
pewwvoviat onpavukd. Autd dikatodoyeital kabmg toug Bepivoug prveg

UTTIAPXOUV TIEP1000TEPA KATAKPNviopatd.

[Tivakag 4-1: Méoog pnviaiog o6ykog (hms3), ave kat KAt op1o

Sdlaotnpatog eprotoouvng KAB®G Katl PEYIOTEG KAl EAAXI0TEG TIHEG.

Katw 'Opio Avoe 'Oplo

2;2::‘; Méon Twpn EAl:l:.:,:t EA}: :l‘::-:t Méeywotn EAaxwotn
95% 95%
Iav 63.82 60.58 67.05 73.30 54.07
Def3 52.80 50.67 54.94 66.26 39.60
Map 40.23 38.92 41.53 55.76 26.71
Anp 23.98 23.13 24.83 35.02 14.80
Mai 13.51 13.01 14.02 21.45 7.21
Iouv 5.47 5.18 .77 11.08 1.84
IouA 1.94 1.80 2.08 3.96 1.33
Auy 1.67 1.49 1.85 3.80 0.91
Yern 6.44 5.40 7.48 20.96 1.50
Okt 20.55 17.82 23.28 42.39 4.28
Noe 45.00 40.98 49.02 63.45 17.54
Aex 56.52 52.91 60.13 64.91 12.76

4.2 TIpOCOHOLMON CEVAPLKOV XPNOERV YIS

Ta arnotedéopata 1@V cevapiov apxika Ba pedetnBouv {exwplotd KaBwg
Kat Oa avaAduBouv o1l petaoAég mou unapXouv oe O0XEorn HE 1o Paciko
poviedo. Emnerta, Oa yiver ouUykpon twv oesvapiov avalvoviag Tta

aroteAsopata toug.

4.2.1 Zevapio 1

210 npwto oevaplo ‘Kaiyetar’ to Popelo tunpa g AeKAvng HE €KTAoM
185,53km? kat mooooto 22,41% tng AeKAvng aroppor|s.

Onwg gaivetat oto oxnua 4-4, mou apopd Tov PECO £TL)010 OYKO ITAPOXI|G
KaOwg Kal ta opla €PITIOTOOUVING, O HECOG £I1)010G OYKOG (PTAVEL Otd
339.42*109m3. O peyaAutepog PE00G £111010G OYKOG @tavetl ota 357.3*10°
m3, 1 ortoia epavidetat 1o €tog 2035. O1 MPEG TOV PECOV T OOV OYKRDV

dtakupaivovtal p€oa ota opla EPIoToouUvng.
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Ixnpa 4-5: M€oog urepetr)o1og 0yKog oevapiou 1

Z1o osvaplo 1 onwg @aivetal kat oto oxnua 4-5, 1 PEoT UTEPETN o1 TIUT)
Tou Oykou tov unva lavoudplo @taver ota 63,59*10°m3, 10 oOrITOiO
Bpioketal peoa otov €UPoOg TV H1ACTUATOV EUITIOTOOUVG, yia dtaotnpa
95%, onwg @aivetat Kat otov rmivaka 4-2. H pikpotepn péon Tpn

ep@avifetat tov prpva IovAo pe tpr) ion pe 2,21*106ms.
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[Tivaxkag 4-2: Tyaeg peoou unepetrioou oykou (hms?3) oevapiou 1

Mijvag Mf':cn Katw 'Oplo Alact Avo 'Oplo Awaot
Etrnowa Epmot 95% Epmot 95%
Iavoudpiog 63.59 60.40 66.79
defpoudplog 51.94 49.87 54.00
Mdptiog 38.49 37.28 39.69
Arnipidiog 23.02 22.21 23.83
Mdog 12.82 12.35 13.29
Iouviog 5.17 4.89 5.45
IoUA10g 2.21 2.03 2.39
Auyouotog 2.74 2.40 3.08
Yertépfplog 8.88 7.63 10.13
Oxtwpplog 23.52 20.65 26.40
NogpPplog 48.00 43.86 52.15
AexepPplog 57.30 53.66 60.94
360
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S 340
©335
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g 320
E— 315
310
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C—BAYH @~ === ZENAPIO 1

Ixfpa 4-6: ZUyKpP101 £T1)010U OYKOU ogvapiou 1 pe to oevapilo Bdaong

Onwg gaivetal oto oxnua 4-6, oto oevaplo 1 o 11€00G €111010G OYKOG TV
APOXWV O€ OXE0T M€ 10 Paociko osvdaplo audnOnke ratd 7,66*10° m3 1
ratd 2,31%. O pé€oog pnviaiog OyKog oe OXEon He 10 PBaocikd osvdplo
aulnOnke kata 17,30*10° m3 1) kata 163,64%. H péon unviaia petafoin
ToUu OyKou uropei va @taoet peéxpt kat 406%. Tooo peyddeg petafoAeg
apAtnPOUVIaAl 08 UIVeEG PE€ XAPNAoug OyKoug aroppomv. Me autdv tov
TPOMO  (PAIVOPEVIKA 1] Tooootwaia petaoArn eivat peyadn addda o

MPAYHATIKOG OYKOG ATIOPPO1NS €ivatl ITOAU PKPOG.
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xnpua 4-7: Ilooootaia petaBolr) erjolou 0ykou oevapiou 1 oe oxéon pe

10 povtedo Baong

ZUpgeva pe 1o oxnua 4-7, napatnpeital peyain rnocootiaia audnorn to
€1og €vapding rmupkayldg, to 2025, os roocootod 2,1%. Aropurn, diakpiverat
0Tl T0 AV® OP10 J1aCTNHATOG EPITIOTOOUVNG @Tdavel PeEXpt 7% audnon kat
ep@avifetl moAAég axXpég KATd 10 XPOVIKO Hlraotnua g rmupKaylag, adda
Kal Kata to otadlo g arokatdotraong. To kaAt® oOplo Sraotpatog
euruotoouvng  yua  a=95%, propel va  @traost pexpt  kar  -4%,
napouotadoviag rmoAAég drakupdavoelg to tedeutaio diaotnpa tou otadiou
G anokataotaong. Afifel va onpewbel nwg pe 1o nEpaopa tou Xpovou
rapouotadetal peiwon g rnooootiaiag PetaBoAr)g Tou £1r)010U OYKOU TOU

oevapiou 1 pe to oevapilo Baong.

4.2.2 Tevapio 2

Zto deutepo oevaplo Bswpeitalr o6t ‘Raiyetar’ 1o vOTIOTEPO TUNPA NG
Aerdvng artoppong pe ektaon 60,83km?2 kat mocootod kaAuyng 7,35% tng
OUVOAIKNG €KTaoNng tNg AeKAvnG. AOy® g PIKPNG £KTAoNG ITOU Kaiyetat
OTO 0gvAP10 AUTo dev avapéveral peydin 61agopd 1OV OYK®V Artoppor|g O
OX£01 M€ T0 PACIKO 0eVAP10.

Onwg @aivetal oto oxnua 4-8, pe 1ov P€0o £T1)010 OYKO, 0 NECOG E£TI|010G

oykog @tavel ota 333.86*10% m3. O peyaAutepog NECOG ET)010G OYKOG
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ptavetl ota 350,6*109 m3, n ortoia epgavidetat to €rtog 2035. Ot 1IpEg TV

PEorV €010V OYKKOV drakupaivovial péoa ota opla ePIiotoocuvng.
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—@— M¢on Etoua
----- Kdate opro Siaotnpa sprmiotoouvng 95%
----- Ava 6plo Sraotnpa epruotoouvng 95%

Etrjotog ‘Oykog (105 m3)
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IZxnpa 4-8: Etrjolog 0ykog aropporn|g oevapiou 2.

Zto oevdplo 2 onwg @aivetatl Kat oto oxnpa 4-9, n p€orn Umepetr|ola T
Tou Oykou tov prva lavoudpio @raver ota 63,82*10° m3, to oroio
Bpiloketal péoa otov €UPog TV H1ACTHATOV EUITIOTOOUVNG, yia dtaotnpa
95%, onwg @aivetat kat otov rmivaka 4-3. H pikpotepn péon Tpr
eppavifetat tov pnva lovAto pe tpr ion pe 1,73*10° ms3. Oniwg
dlarmotwvetatl ot Tipég auteg eival oxedov 10eg Pe TG TIHEG TOU osvapiou

Baong.
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Ixnpa 4-9: M€oog urnpetr)olog OYKog oevapiou 2
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[Tivaxkag 4-3: Tyaeg peoou unepetrioou oykou (hms?3) oevapiou 2

Katw 'Oplo Atact  Avoe 'Opro Awact

Mnvag Meon Etqota Epmot 95% Epmot 95%
Iavouapiog 63.82 60.57 67.06
dePpouapilog 52.73 50.59 54.87
Mdptiog 40.08 38.78 41.39
ArnipiAiog 23.90 23.05 24.75
Mdog 13.46 12.96 13.96
Iouviog 5.45 S5.15 S5.74
IoUAt0g 1.96 1.82 2.11
Avyouotog 1.73 1.54 1.92
Zertepplog 6.61 5.54 7.67
Oxtwpplog 20.72 17.98 23.46
Nogppplog 45.17 41.13 49.21
AexépPprog 56.55 52.92 60.18

ZUpgeva pe 1o oxrnpa 4-10, oto ormoio yivetat oUykplon tou ocevapiou 2
pe 1o Paociko oevaplo, n dlagopd toug eivar pundapivr) Kabwg OMKG
npoava@epOnNKe 10 OUYKEKPIPEVO oevaplo katadapBdaver povo to 7% tou

OUVOAOU NG AeKAVNG ATTOPPOT1]S.

"5315

2021 2026 2031 2036 2041 2046 2051 2056 2061 2066
C—BAXH === YENAPIO 2

Ixnpa 4-10: ZUykplon €111010U OYKOU Osvapiou 2 pe 1o oevaplo Baong
210 0evap1lo 2 0 PECOG £T1)010G OYKOG TV AITOPPO®V O OXEOT HUE TO Paoiko
oevaplo audnbnke kata 2,05*10% m3 1 kata 0,62%. O peoog pnviaiog

OYKOG 0€ OX£0T M€ 1o Paoiko oevapilo audOnke kata 16,85*10° m3 1) kata

159,36%. H peon pnviaia petafolr) Tou OykKou UIopel va Qraoel PeExXPl
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Kat 176%. Onwg avapépbnke Kat oto oevdaplo 1, peyadeg petafolég
ep@avifovial og prjveg pe XapnAoug OYKoUg aroppowy.

H ouykekpipévn nupkayia 6ev ennpedalel onpavilkd Tov OYyKO T®V
arnoppowv. Adym g HIKPNG AIOPPONS ITOU £6€1XVE 1] OUYKEKPIIEVT
€KTa01 oto poviedo eivatl Aoyko otnv £§odo tng.

6%
5%

[Tooootiaia MetafoAn Etrjolou
‘Oykou o€ OXEO0T PE TO OEVAPLO

-5%
2020 2025 2030 2035 2040 2045 2050 2055 2060 2065

=@=Kdtwm 6plo diaotnpa epriotoouvng 95%
=8—Ave Oplo draotnpa gpruotoouvng 95%
=@=—\I¢on Etowa
Zxnpa 4-11: ITooootiaia petaPodn €trjolou OyKoU osvapiou 2 o oXeon

He 1o povtedo Bdaong

ZUpgeva pe to oxnpa 4-11, n peyadutepn rnooootiaia augnon Katda tmv
dldprela OAwv TV etV epavifetal pe v evaping rupkayldg, to 2025,
oe 1oocooto 0,3%. Axkopn, Owarpiverat Ot 1o Ave Oplo Slaotpatog
epruotoouvng @tdavel pexpt 4,6% auinon kat ep@avifel moAAEg a1XpEg
KaO’ 0An Vv didpkeld towv €twv. To KAT® 0p10 H1a0TPATOG EPITIOTOOUVNG
yia a=95%, prnopet va @raocet pexptl kat -4,5%, nmapouotadoviag 1oAAEg

81aKRUPAVOELS ATIO TNV APXT] PEXPL TO TEA0G TV OUVOETIK®OV XPOVOOEIPMV.

4.2.3 Zevaplo 3

Z10 1pito oevaplo Bewpeitatl ot ‘kaiyoviar’ kat ta dUo napandave oevapla
TAUTOXPOVA, M€ OUVOAKI ektaon 246,36 km? kait rmooootd KAAuyng
29,75% NG OUVOAIKIG €KTAONG NG AEKAVNG ATIOPPOT]S.

Onwg @aivetatl oto oxrjpa 4-12, mou agopd tov PECO £T1)010 OYKO, O NECOG

€r)o10G Oykog @tavel ota 339.69*10° m3. O peyadutepog PECOG €T)010G
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OyKog @tavel ota 357,74*10° m3, n omoia epgavifetatl 1o €tog 2035. O
TIPEG TRV HPEORV €U0V OYKeV Olakupaivoviar peoa ota  opla
epruotoouvng. Amno ta tpia ogvapla eivatl Kat auvtd Imou mapouotadet v

PeyaAutepn PETaBoAr] TOU OYKOU T®V ITAPOXAOV.
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Zxnpa 4-12: Oykog aroppor)g oevapiou 3.

[Tivakag 4-4: Tyueg peoou unepetrjoou oykou (hms?d) oevapiou 3

Mijvag Ms':'or] Katw 'Oplo Alact Avo 'Oplo Awact
Etrnowa Epmot 95% Epmot 95%

Iavoudpilog 63.56 60.35 66.76
defpoudplog 51.89 49.82 53.96
Maptiog 38.38 37.18 39.58
Arnpidiog 22.98 22.18 23.79

Matog 12.80 12.33 13.26
IoUviog 5.17 4.90 5.44

IouAtlog 2.24 2.06 2.42
Auyouotog 2.81 2.46 3.15
Zertepplog 9.06 7.79 10.33
Oxtwpplog 23.69 20.80 26.57
Noéppplog 48.11 43.96 52.27
AexépPplog 57.27 53.63 60.91

210 oevapilo 3 onwg @aivetal Kat oto oxnpa 4-13, n pé€on unepetr)ola Ty
Tou Oykou tov upnva lavoudplo @taver ota 63,56*10° m3, to oroio
Bpioketal péoa otov €UPOg TOV H1ACTNUATOV eUruoTtoouvng, yia dtaotnpa
95%, onwg @aivetat Kat otov rmivaka 4-4. H pikpotepn péon Tpn

epavidetat tov prjva IovAto pe tiun ion pe 2,24*106 m3.
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Ixnpa 4-13: Méoog unnpetr)olog 0ykog oevapiou 3

Zto oxnpa 4-14, yivetail ouykp1orn tou oevapiou 3 pe 1o oevapilo tng faong.
Eivat to oevapilo pe v peyaduteprn avapevopevn PETaBoAr) 1oV OYK®V TV
napoxXwv KaBwg eivat kat 1o osvdplo He v peyadutepn PetafoAn
XPNOEWV yng O€ I0cootd ico pe 29,75% tou ouvolou tng AsKavng
ArtopporS.
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C——BAXH === >ENAPIO 3

Ixnpa 4-14: Zuykplon €1j010U OYKOU osvapiou 3 pe 1o osvdaplo Paong

O p€00g €11)010G¢ OYKOG TV AITOPPOWV OE OXECI HUE TO PAOCIKO OEvVAPlO
audnOnke kata 7,88*10° m3 1 kata 2,37%. O péoog pnviaiog oykog oe
oxeon pe 1o Packd oevaplo audnOnke kata 17,32*¥10° mS3 n kata
163,82%. H peon pnviaia petafolr) Tou OyKou UIOpel va Qraoel PEXPl
rat 416%.
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[Tapatnpwvtag 1o osvaplo autod, Ta cuprepdopata rou Pyaivouv eivat
Kowa pe 1o osvaplo 1 rabomg ta Owaypappata Kat ot TIHEG TTOU
rapouotalouv eivar oxedov 16eg. Autd oupPaivel d1ott n drapopa toug
elval wg mpog v mpooopoinon eivat pikpn, dndadr ywa to oevdaplo 3
rnpootifevtatl oto oevdaplo 1 Kat 1o oevaplo 2 1mou onwg rpoavaeepOnke,

ratadapPavet povo to 7% tng AekdAvng arnoppor|g.
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=@=Kdatw Oplo draotnpa epruortoouvng 95%
=@— Avem Oplo draotnpa gprmotoouvng 95%
=@=—\I¢on Ewmowa
Zxnpa 4-15: ITooootiaia petaPodn €trjolou 0ykou oevapiou 3 o oxXeon

He 1o povtedo Bdaong

ZUpgeva pe to oxnua 4-15, nmapatnpeitat peydAn nooootiaia augnorn to
€tog évapéng rupkaywag, to 2025, oe mooootd 3,3% Kat napouctddet
éviovny Olakupavon kata v 6apkela tou otadiou armokaArdotaong.
Axopn, Swakpiveralt 0t 10 Ave® OpPlo H1ACTNATOS EUITIOTOOUVNG (PTAVEL
pexplt 7,3% auinon kat ep@avifel ToAAEG AIXPEG KATA TO XPOVIKO
dldotnpa ng rmupkaylag, aAAd Kat Katd 1o otadlo g arokataotaong, ue
IMOOOO0TO TIOU @Tavel HEXPl Kat 6.2%. To kAtw Oplo Hraotrpartog
eprmotoouvng  yia a=95%, umnopet va  @racet pExpt kar -4.1%,
rapouotadoviag 1moAAEg dlakupdavoelg to teAsutaio diaotnpa tou otadiou
NG arnokataotaong. Agifel va onpewdei nwg, onwg kat oto otado 1 €rot

KAl 0g autd, He& 10 MEPACPA TOU XPOVOou Trapouctaletal peiwon wng
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rooootiaiag petafoAng tou €010V OYKOU ToU oevapiou 3 pe 1o oevdaplo

Baong.

4.3 Zulntnon ANOTEAEORATOV

4.3.1 Zuyrplon kat A§loAoynon Zevapicv

Ziv 1napouca Tapaypa@o 1Ing epyaciag Ba  yivet oUyKplon eV
ATOTEAEOPATRV TRV OeVAPI®V PETASU ToUG aAAd KAl 0€ OXEOT) M€ 10 Baoiko
oevaptlo. Akoun, 8a avaAlubouv ta anoteAéopata &g 1pog v PetaBoArng
g PAdaotnong Kata v H1dpKela ToU meEPAg ToU XPOvou.
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Zxnpa 4-16: XUykplon €010V OYKOV ATTOPPO®V

Ano 1o oxrjpa 4-16, darmotwvetat ot ta oevapla 1 kat 3 eivat oxedov i61q,
npaypa Aoyiko, a@ou n dta@opd toug eival otnv 1npoodr)Kn Tou osvapiou
2 oto oevapilo 1, 6nAadn g poobrKng tou 7% NG OUVOAIKIG EKTAOTG
NG AeKAVNG ATTOPPOTG.

Zinv peyadutepn KApPEvn €KTaor], IoU a@opd To 0evAaplo 3 Kal To OeVAP10
1, mapouoiadovtatl Kat o1 peyadutepeg petafoleg. Ot peyalutepeg pnviaieg
rooootiaieg petafoleg urndpxouv toug Oepivoug prjveg, dev arotedei Opwg

NV anoAutn petaoAn kabwg autr) eivatl pikpr).
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[Tivakag 4-5: Mé€oog 0yKog artopporg Kat rooootiaia petafolr) kabe

oevapiou pe 1o ogvapilo Pfaong

Mnvag BATH ZENAPIO 1 ZENAPIO 2 ZENAPIO 3

'Oykog ‘Oykog % ‘Oykog % ‘Oykog %
Iav 23.8 23.7 0.0 23.8 0.0 23.7 0.0
Pef 21.6 21.3 0.0 21.6 0.0 21.3 0.0
Map 15.0 14.4 0.0 15.0 0.0 14.3 0.0
Anp 9.3 8.9 0.0 9.2 0.0 8.9 0.0
Mat 5.0 4.8 -0.1 5.0 0.0 4.8 -0.1
Iouv 2.1 2.0 -0.1 2.1 0.0 2.0 -0.1
IouA 0.7 0.8 0.1 0.7 0.0 0.8 0.2
Avy 0.6 1.0 0.6 0.6 0.0 1.0 0.7
Zen 2.5 3.4 0.4 2.6 0.0 3.5 0.4
Okt 7.7 8.8 0.1 7.7 0.0 8.8 0.2
Noe 17.4 18.5 0.1 17.4 0.0 18.6 0.1
Aex 21.1 21.4 0.0 21.1 0.0 21.4 0.0

Onwg @aivetat otov mivaka 4-5, n peyadutepn 1oocootiaia PetaBoArn)
rapatnpeitatl toug Prjveg peta v Bepvr) nepiodo, arno tov prva Auyouoto
peExpl kat tov prpva OxktoPplo. Me peyaAutepn autr] tou Auyouotou,
00nymviag oto oupIepacpya Ot 1 PeyaAutepn noocootiaia petaBoAr dev
onpaivel Kat peyain auvénorn tou 0yKou artoppornS.

a to ocevapo 1 kat 3, toug prjveg Mdio kat Iouvio mapatnpouvtat
apvnTkEG nooootiaieg petafoleg. Auto cupPaivel 810t Toug pr)veg autoug

0 OYKOG TG Artoppong HEIDVETAL O OXEOT P TO OeVAP1O0 NG Paong.
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Ixnpa 4-17: Ilooootiaia petafolr) 1110100 OYKOU OA®V TV OEVAPI®V OE

OXEOT PE To ogvaplo Baong
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ZUpgeva pe to oxfpa 4-17, Byaivel 1o oupnépaopa ot apXikd, ya ta
€t 2021-2024 rmou mPooOHOIMVETAL TO APXIKO OTddlo @aivetral g oAa
Ta oevdpla Tapouotalouv KOveG TIHEG, €101KA OTIG AXPEG.

a ta & 2025-2034, orou kat Ipooopolwverat 1 repiodog g
nupkaylag, apxifouv va @aivoviair ot npwteg peyadeg petaPfolég. To
oevaplo 3 €xel eAapp®g peyalutepn petaBolr), ou gravet oto 3,3%, arno
10 ogvaplo 1, mou @uaver oto 3,1%, oe oxéon pe 1o oevaplo Baong. To
devUtepo oevaplo, OMWG €ival avapevopevo, AOYy® g €Ktaong toug dev
rapouotadel peyaAn petaBoArn.

Onwg KAt oOto IIPONYyoUHEVO XPOVIKO Otdotnpa, otnv nepiodo tng
MTUPKAY1AG, TO OEVAPLO HE TV HpeyaAutepn petafBoArn eivail 1o 1pito Kat
MOAU KoOvtd otg Tipeg eivar kat to 1npwto. Katda to otdadio 1ng
aroxatdotaong, mou agopd ta £t 2035-2064, n peyadutepn petafolrn
ou rnapatnpeitat kata v 61dpKrela v €IV eival oto cevaplo 3 pe
IT0000TO ITou tooutat pe 2,3% yua ta €t 2039 kat 2059, eve n pkpoteEPn
etrjola nooootiaia petafolrn napatnpeitat oto oevaplo 2 e 1ocooto 100
pe 0,1%. H petaPfoldr) autn, eivatr Aoyikr) KaBwg oto otadio auto 1
BAdotnon rmou erukpatei, apaid Pookotoriia, €uvoel TV avartudn
ArtopporS.

Zto 1eAko otadio, ya ta € 2065-2070, gaivetatl ot To poviedo os 6Aa
Ta ogvapla ApX1oe va MAnotadel maAl g Tpég tou Pacikou oevapiou. Me
TO TEPAG TOU XPOVOU I €110l Tocootiaia petafolr) qaivetat va @BOivet.
Towg av ywotav mpooopoiwon yia rmeploocdtepa udpoloyika £t va
€EPXOVIOUOAV KON O€ ITI0 KOVTIVEG TIHEG.
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Zxnpa 4-18: ITooootiaia dtagopd pnviaiou 6ykKou
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Ixnpa 4-19: AntoAutn dagopd pnviaiou Oykou

Onwg exel avagepBei kKal mapandave, Kat pe Baon ta oxnuata 4-18 kat
4-19, drarmotmvetal Ot eve 1) ITocootiaia pnviaia d1a@opd Tou OyKrou KAbe
oevapiou {exmwplotd pe 1o osvaplo Baong, ep@avifel peyalo mocooto Tov
Auyouoto, n peydAn anoAutn dta@opd Tou Pnviaiou oykou epgavifetat
toug pnves OxktwPpn xkat NogpPpn. Autd oupPaiver 610t Toug Bepivoug
HIVEG Ol artoppoeg eivatl ImoAU PIKPEG, OrOTe 1) Ortola PetaBoAr) epgpavilet
HEeYyAAn nooootiaia audnon, eve arno v aAAn peptd tov OKtoBpn Kat tov
NogpPpn napatnpeitat peyddn anodutn dagpopd pnviaiou oykou H10T

OUVAVIOVTIAL 01 TIPWTEG ONPAVIIKEG BPOXOITIWOETG.

4.3.2 LUYRp1ON EMPEPOUG PETABOAGV

IMa v nepetaipo diepetivnon TV AroTeAeOpATOV ToU BEpatog, apXika
gylve €peuva g PetaBoArng tou pnviaiou OyKou Iou rapdtnpeitat oto
oevaplo 3, to oevaplo dnAadr) pe v peyaAutepn petafolr) oe oxeon pe
10 ogvaplo Paong. AkOUn, £yve ermpeEPous H1aX®PIoOP0g TV PeETABoAmv
G BAaoctnong mou npaypatonotr)OnkKe ota oevapla.

Onwg @aivetat oto oxnpa 4-20 kat 4-21, 1o OUVOAO TV E£I®V OITOU
napatnpeitat petafodr) PAaotnong, @aivetat va speavifetal peyalutepn
roocootiaia pnviaia petafolr) tov AUyouoto Onwg ava@epOnKe raparndve.
AnAadn ota €t 2025-2034, n S1agpopd Tou pnviaiou Oykou audavetatl aro
Tov Auyouoto KAt @tdavel peExpt tov lavoudpilo, pe péylotn Tn tov

NoépPBpn mou eivat ion pe 4,61*10%ms3.
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Zxnpa 4-20: ITooootiaia dtagopd pnviaiou oykou otadiev

arokatdotaong ywa to oevapilo 3
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Ixfpa 4-21: Alagopd pnviaiou oykou otadi®v arnokataotacng yia to

oevaplo 3

daivertat Aoutov, Ot yia 1o Saoctnpa g TuUpKayldg o Unvag Iou
eMnpeaotnKe replocotepo eivatr o NogpPplog. ‘Oco agopd ta xXpovia ng
aroxkatdotaong, ta £ 2035-2064, napouciafouv audnon g pnviaiag
dragpopdag tou oykou. H peyaldutepn audnon ouvaviatat tov OKtoPpn pe
Ty rou ooutat pe 3.67*10ms. Ilapatnpeitat Aowrtov, Ot 1 peyaAutepn
aroppor] ep@avifetal Katd TO XPOVIKO dlaotnpa g  ITUPKAYAG.
ASloonpeiotn auvénon epgavifetat tov lavoudplo oe oxéon pe ta urodouta

otadia.
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[MTapakdate, rpaypatornot)fnke §1axX®P10pP0g ToU 0tadiou arnoKkataotaong
ava dexkaetia.

Apxikd, onwg @aivetat oto oxrpa 4-22 kat 4-23, ywa ta £ 2025-2034,
napatnpeitat n ida petaPodn onwg avaeeépbnke Kar naparave. STV
enopevn Oekaetia, Orou eivalr kat n et Oekastia tou otadiou
artoxkatdotaong (2035-2044), n pnviaia dtagopd TOU OYKOU yld TOUG
pnveg ZermtepPpn kat OKtwPpen, epeavifetal peyalutepn oe OXEOT PE TV
deraetia g MUPKaAyag.
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Ixnpa 4-22: Mnviaia noocootiaia diapopd 0ykou oevapiou 3 pe 1o
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Ixnpa 4-23: Mnviaia diagopda oykou oevapiou 3 pe to ogvapilo faong,
oe ermpepoug Hrapeplopo ava dexkaetia
H peyaAutepn tpn nou naipvet eivat ion pe 4,61*109m3 kat epgavifetat
tov Nogpfpro. I'a v dexkaetia 2045-2054, n péyotn pnviaia diagopa
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TOU OYKOU ToU oevapiou 3 pe 1o oevaplo Paong ep@avifetat tov OKtoppn
He Tun ion pe 3,75*108ms. T'a v dekaetia auvtr), petafoAn ouvavtdtat
Alyotepoug prveg Oe OXEOT He TS Iponyoupeveg dexkaetieg, dnAadr) toug
pnveg IovAwo pe NogpPpro. Tnv tedeutaia Oekaetia tou otadiou
artoxkatdotaong, dnAadr) v dexkaetia 2055-2064, n peylotn pnviaia
dlagpopd tou oykou gp@avifetal tov Oxt®PBpn pe tpn 3,67*106ms3.

Eivat ep@aveg Aoutov, ot n peyadutepn da@opd TOV PUNVIAIOV OYKOV
rapouotadetat v dexkastia g rupraylag. Tig emopeveg tpeig deraetieg,
N aunon g d1a@opdg TV OYKOV, Toug prveg XertepPpn kat OktoPpn,
eival peyadutepn ano v dekaetia g rnupraylag, opwg aro tov Nogppn
pexpt kat tov lavouaplo, ot 1peig Oekaetrieg moOu  agopouv TNV
anorkatdaoctaong g PAdotnong pEwwvovial oNUAvIKA Of OXE0n HE TO

otadilo g rImupKaylag.
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5 XYMIIEPAXMATA - MEAAONTIKH EPEYNA

5.1 Zuvoyn

Zinv napovoca HUMAOPATIKY epyacia £yive d1epeuvnorn TV USPOAOYIK®OV
dilepyaoiwv rou Aapfdvouv xwpa otnv Aekavn arnoppor)g g Kaputawag
KAT® aro petaPaldopeveg ouvbrKeg TIOU IMPOKUITIOUV HETA  ATTO
TUpKaytd.

H exknovnon g epyaciag mnpaypatornomnOnke pe v Xpnon Tou
Aoylopikou ArcMap kat tou udpoAoyikou poviedou SWAT, ta omnoia Kat
arotedouv Baockda epyaldeia pe okoro v USPOAOYIKI| IIPOCOUNO0INOT OF
erntinedo AekAvng aroppong.

Katd v eknovnon g epyaciag rmpo@aveg Katl ITapouctaotnKav moAAd
npoPAnpata. ApXikd, AOYy® NG APEPIKAVIKNG IMTPOEAEUONG TOU HOVIEAOU
SWAT, napouoialovial 51a@Qoportolr)oelg ®g 1pog tv Bdon dedopevav Tou
povicdou. Eva axkoun Paowkd mpoPAnpa eivar n €AAswyn peydalov
XPOVOOEPOV HETE®POAOYIKwV Oedopévav kabBwg kat mapoxwv. Ta
pete@podoyika Hedopiéva mou Xpnotponotr)|dnKav teAKA apopouyv ta £1n
2001-2014 omou Bpednkav kat ta povadikd ouvexng dedopeva nmapoxawv.
Auto nou napatnpel kaveig pe Paon v napouoa £peuva eivat ot petd
TNV ITUPKAY1d UTApXel PetafoAn tng arnoppong, e{aptdral OP®S arno 1o
ITO0000TO NG AEKAVNG TTOU Kaiyetdl, aro 10 MO0 emnpeddetl To TUNHIA NG
AerAvng 1o oUVoAo g AeKAvnG aroppor)g Kabwg Kat v Xprjon yng 1ou
ETMKPATOUOE OTNV IMEPLOXT) PV TV ITUPKaAyld.

Eav unirjpxav petewpoloyika dedopeva kat dedopeva mapoxwv Oa unnpxe

HeyaAutepn olyoupld yla 1d ATOTEAEONATA TV IIPOCOHOIDOEDV.

5.2 Tupnepaopata

o Me v xpnon evog KATAVEPNHEVOU POVIEAOU, KAl OV MEPIMI®on
autr] tou udpoloykou poviedou SWAT, yivetatr akpipny mpoPAeyn

ToU Uudatkou duvapikou piag Aekavng amnoppor)§ (avaloya pe ta
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b6edopéva €10060u) kabBwg kat 1 petaBoldr] Tou oe KAMOlA TUXQV
aAlayr) TV ouvONK®OV Tou IeP1BAAAOVTOG NG MEPLOXTG.

Ta oevapla 1@V MUPKAYI®V, AKOHPIN KAl aUTd PE TV PeyaAutepn)
€Ktaon, dev ep@avice peydAn audnon TV aroppowv, KATL ITOU
efnyeital AOy® TV PIKPOV TOCOOTWV £KTAONG IOV ogvapiov
IMTUPKAY1AG KaAl TG PIKPIS OUVEIGPOPAS ATIOPPOT]G TRV UITOAEKAVOV
ITOU KANKAV OTV OUVOAIKI] AITOppPo1] TG AeKAVNG.

O1 eo1eg ATOPPOEG, AKOUN KAl OTO OSVAPlO HPE TNV HEYAAUTEPT
éktaorn, Oev €6eiav onpavukr audnon alla ot unviaieg
roocootlaieg petaPforég rnapouciacav APKEIA ONUAVIIKL audnor,
KATL TTIOU OGS EP@QAVifeTal og PVveg e Xapunlr) anoppor).

O1 prveg ou @aivetral va ennpedotnKav ePLOCOTEPO €ival autoi
rou Oexoviat TS IEPIOOOTEPEG TIOCOTNTEG KATAKPNHPVIOUAT®V,
6nAadr) ano tov OxktwPpn pexpt kat tov Pefpouapto.

210 oevaplo 1 o pEoog £1r)010G OYKOG TV TTAPOXMV O OXEOT] UE TO
Baowko oevaplo audnOnke kata 7,66*10ms3 ) kata 2,31%.

10 0evdaplo 2 0 PE0OG £Tr|010G OYKOG TV ATIOPPOWV OE OXEOT] UE TO
Baowko osvaplo audnOnke kata 2,05*10% m3 1) kata 0,62%.

Z10 osvaplo 3 0 PECOG £111010G§ OYKOG TWV ATIOPPOMV OE OXEOT| HE TO
Baowko osvaplo audnOnke kata 7,88*10° m3 1) kata 2,37%.

To oevdplo 3 €xel eAda@pwg HeyaAUtepn unviaia rnocootiaia
petaoArn, mou gtavetl oto 3,3%, Aaro to oevaplo 1, Tou @TAvel OTo
3,1%, oe oxéon pe 10 oevaplo Paong, KAtd 1o £€10§ £vaping tng
TUPKAY1AG.

H peyaAutepn Swagopd 1tov pnviaiov Oykev mapouctadetat tnv

npotn dekastia g ITUPKaAylag.

5.3 IIpotaoceig yia MeAAovtiky 'Epsuva

Meta v 0AoKATp®OT TG ITapouoag epyaciag eivat ocnuaviiko va toviotel

1 XPNOIOTNTA T®V UOPOAOYIK®OV PNOVIEA®V KAO®MG Kal 1 avaykn £§EASNG

NG T1mpogdeuong tou poviedou SWAT, onwg avagepbdnke,

dnuioupyouvtatl moAAd npoPAnpata otnv oupfatotnra twv dedopEvav ot
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nieploxeg extog HITA kat rmo ouykekpipéva otnv Eupenaikn Eveon kat
owmv EAAAda. ®a mpérmet Aowrtdov va diepeuvnBel kat va 81eukoAuvOel n
oupfatomta tou udpoloyikou poviedou ota Evpenaikda dedopeva.
Onwg darmotndnke, €ival onpaviko va UMAPXoUV €MAPKI] KAl akpifr)
6edopéva, mpaypa mou odnyei otnv peiwon g aPfePaidtnrag twv
arotedeopdtev. H Urnapdn petempoloyikev otadpmv os meploootepa Kat
10 ITUKVA onpeia kabwg kat 1 eUKoAn npoofaon ota dedopeva rou Oa
oulAeyouv, Oa 00nynoet TOV EKACTOTE MEAEUNTI] OV  EKITOVION)
rmAnpeoteprv udpodoyikwv pedetmv. [lapopolo nmpofAnua vnapxet kat pe
Ta 6edopéva mapoxwv.

Axopn, ooov agopd Inv Tapouca epyacia evbiagpepov Ba eixe va
ePappoobel KATI010 KAPATIKO OevAp10.

TéAog, n mapovoa epyacia rpaypatevetal v PetaBoAr tou udpoloyikou
duvapikou petd ano cevapilo nupkaylag. Evdiagpepov Ba eixe oto péAdov
1 MEALT KAl TNG TTOI0TIKIG ATIOWPNG TV OsvVaApinv autev I.X. diaPfpwon,
OTEPEOPETAPOPA, PNETABOAT) TTO10TNTAG UOATKOV KAl AEPd, MOTE va UrtapSouv
Mo OAOKANPWHEVA OUPIEpdopata yia TNV AEKAVI] AIOPPONS 1INg
Kaputawvag. Axopn, evbuagepov Oa tmapouciale 1n  OSnpioupyia
HEeYaAutepng OUVOETIKLG XPOVOOEPAG OtV OIoia va rpaypatoroloutayv
éva oevaplo pe 6UO0 MUPKAYIEG O B1APOPETIKEG XPOVIKEG OTIYHEG KAl vad
ywotav Oilepelvnon oto Katda moco Oa eravédBet 1] 60Xt 10 UBATIKO

duvapiko otnv nPOoTePn KAtdotaon.
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