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Abstract
The water is one of the most important natural resources, as it contributes to the

existence of life on Earth. However, both the anthropogenic activities and the
unequal distribution of water in space and time have gradually led to its quantitative
and quditative degradation. As a result, especially recent years the rational
management of water resources is pursued, taking into acctactors that maynot

leadonly to surfacewater vulnerability but alsoto groundwaterdeterioration

In order to fornulate policies for groundwater proper management, various tools
have been developed, such as the groundwater footprint indicator. The groundwater
footprint complements the standard method @fater balance and is used to assess
the effects of groundwater omatural reserves. It essentiallgxpressesa water
balance focusing on environmental requirements. Tifeows of water volumes and

outflows canbe estimatedbased orobservations and / ohydrological moded

In the presentDiploma Thesighe area ofPotamia in Elassona, which belongs to the
Water Department of Thessaly (YDO08), is studied, in order to determine whether the
proper management of its groundwataesourcestakes place.To this end the
groundwater footprint concept is adopted. In order to estimate groundwater
footprint, parameters such aannual pumping, recharge, groundwater contribution

to the flow and the environmental flolave been estimatefbr a period of six ars

in the 1990s (19901996) as wellasfor three years in the 2000s (202915).

The area ofPotamia consists mainly of quaternary and neogene depositese
groundwater is fed byprecipitation infiltration, river and torrent infiltrations The
water and irrigation needs of the area are nmaeainly bygroundwater.For several
years the region's water resources have been severely degraded by quantitative and
guantitative degradation due to their exploitationAs a result monitoring
groundwader resources management (e.g. through the estimation of groundwater

footprint) is critical

In order to calculate the fogrint parameters, the underground aquifer system of

the study area was simulated with the help of the Modflow 4.1 Flex software

Xi
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package. The simulation was performed undeansient flow conditions. The
impermeable formations formed the boundary conditions, while the hydraulic
parameters used 2 NJ Y 2 RS Quere tBd hiydkaalibldoddacgvify and storage.
The inflows came fronsurface flows, while the outflows came from productive
pumping wells. The environmental flow wastimated based on timeseries of
Titarissiosriver flow measurements The Tennant Method, as well as the method
provided by the Greek Legislation for the eovimental flowhave been adoptedh

order to estimate the environmental flow

Based on the data of the pumping, rechargitige groundwater contributiorto flow
and environmental flow, the valuefothe groundwater footprint indicatorwas
calculated in orde to find out if the groundwater management in the area is
sustainable. Bsed on the TennanMethod for the environmental flow and the
calculation of theindicator, it was found that the aquifer of the study area is not
subjected to sustainable managemeritinally, some possible proposals for the

improvement of the currensituation arefollowed.
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Effective porosity 6,04
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65



" h rh " h
.I>’W.II' > _' _ h . ¢ h * ~'h¥™ ™™g "¢ ’m“'__‘-*'mh*_/\_" " _ h .
V:l’_h,"h‘qp\wlls‘h > w S ! 4‘h{‘_¢"h“’ .
‘<""‘ h " >SA ‘C_h”C h v = ' _BC TS thEAT Sy -ty Yo
>“‘“‘5’_h‘ 1 h _" B < B ¢ ""I R
BI N _' AN "S B A , RN _h V‘S‘_BI!_ S W R L R
" . jh = w 4 'V‘C‘_h' ANy Y S>SEB A Sogr‘eahj" h> 5_<"W_1‘ - v
h S hthompTRE L. TS h A > R h A
_‘1‘_31",{I‘¢.‘5’h_h ‘_’%’S’h v >thb:>§|5
AN DT L LAY hTth T wt hs oAt A T Oshht
'Vl'__'V\BI'd)lhA'C" - - N - - v s
wo T LA - ow T ' A h j y h B > 8 "
L L N T By ’ ha_ <7 >8A"
<’ 7 X HAMMUL®
L7 0 h <t SRy, T S AL AR > hosh v, A
N M)(bqun A o ¢ B ¢ >w A D - Y11’ th "é‘hﬁ‘/\‘ >
h * B ’iB"_"" “’I>B@‘is‘_>f£;§h’”"’|\}p‘¢]’)(bn A
417 T <T Vg ot weh 1 Bim'-m "~ " " >8 AD
h. - YN sy vt 7om Ch A “h"l‘{’h‘ '
oA R > AW _ TrrEm e h AT A
HAMp @
"'VWI ‘_V >V/\_W<
ST 3T R wTh A v L . .
>hy
h,a'h” _(Recharge)
A D > 8  SodreakGrengble ¢ M ¢ A T A S
B 7! . J’<'tsﬁ\|{s1,j‘/\"vy‘ "__¢"I{ ! B 1 ! ! ' ’
I-.V‘ Vo 1 ' h B h * > h v s Y -
Tt 3 ¢ >h Al ‘ H . MJE: ®

66



IA —B’l“".lll/\
“>V'V'V,A_h
1 *“h¢ " A A h'v
- B vty oo >B<W_
CE W A h “h'Aa <" AB ., A i *h Yy -y oy A h G o
AT AT Tt e Ty
ﬂl’l’" -B’,V-l:rlh’é_ng_l—()j"vl
TR e e Guyn
p(DHQDp K~ ' how N ALY " C B
M v st phogom SN AR U BUBAR BeW' Y ' "ChsT Y B <8 h
h{‘h'w’h_"‘l ‘;"5>'h‘_<'h‘>j>vh,AIT‘/\'50\‘:“7""°.'I‘_'<
A R AN ot he Y UG R A AT T A a TSy AN

Thogh Y ys YT R RO S5 S>h T >R ARy

’ ' - - '

h= " wg® ' " h<chtT Y tmhTCBWY A Y T h < h oYy Lt
rl“."/\hh’mﬁ h=tw "*h h'y *“he [ [ Y _'%Shss ~ 7 h =~
* AY " C B ¢ h ¢ _ ¢ ht Vot AT w I h >>w

67



\ Opraxég ZuvBrieg rou Movrélou Npooopoiwang

YNOMNHMA

- Neparol oxnuatiopol
- ASwanépator oxnuatiopol

— TLTAPROLOG NOTAUSOS
Fpayyr opraxriq ouvBrixng

Khipaxa 1:85.000

~ N = ~ v ~

AT T R OAT_ T

BAS s AL Y he AL U TS A

T st L s cw TR st T ST R, >
o N TAM Ty <Y X HAMHUO O

PHPc [, "> T >TA_ W<

oAbt LU h g TR Y T s A AT LA h T
>t _ " ModebCalibratioRd > ' 0 +"'"h""",hh <’ y B ° A 8T
Cv v e o S s LYAR T R Ry TR
'Th" ¢ h > > h hooooo B, BW >SS 008 CsE R Yic™h <t o
h ~h >sw '~ h i1, 1¢h" "i}lh'“‘_B!‘B?_ls'_thT_"'<whllh‘_



" _hA >t ¢ hy' sl wtY 3 _ Y  Ah
¢h<’_5’h _" >"/\_w<"¢) m‘h ‘h’h'q_uh‘/.\>'hs"
o BOAC >w _ Y g 4 'OMmIAhe h Sw hh gep h Ah <h >
ST T T T >swa < ! ThhrTh RV E TS W A EW T A > W
h“’{ts(.‘_h B -’ T B 1 h h¢"j|s’hlcp

pdo B~ _sB<w >h h T ST > A W<

~ { h ¢ Y Yy oo

~

N

ThNA Ry YA ht33P RS < S A BA

- '

S ' 7-1996. h

N

~

H

CTR AR R h AT AD [ h T A D R gy

H

A Frewpnoeig NMNapakoAouBnong tnv nepiodo
1990-1996

YNOMNHMA

- Mepartoi oxnuatiopoi

- ASiamépartol oxnuatiopoi

—  TITaprioLog moTapodg

KAipaka 1:50.000

@ Tlewtprosig NMNapakoAlovBnong

69

. A [ h h999& "~

>

i

~,

> B

h A B

LU ® WY g h h 999018965 Y | !

t ~

h



Min.Residual: -0.0022 (m) at A2/A2

Max Residual: 2.86 (m) at P1/P1
Residual Mean:-0.52 (m)
Abs Residual Mean: 1.25 (m)

n' e

Observed Head [m]
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Calculated vs. Observed Heads: Time = 180
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E
E
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3 144
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112 156.6 201.2
s,' Observed Head [m]
[of«] = u i |
Min.Residual: 0.0023 (m) at A2/A2 Standard Error of the Estimat ...
Max Residual: -2.8 (m) at B4/B4 Root Mean Squared: 1.42 (m)
Residual Mean:-0.87 (m) Normalized RMS:2.97 (%)
Abs.Residual Mean: 0.89 (m) Normalized RMS: 1 (%)
n' ¢ Mm" fecp hh _*h> Y A "1990M bpm_ T W &7
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Standard Error of the Estimat..
Root Mean Squared: 1.69 (m)
Normalized RMS:2.93 (%)
Normalized RMS: 1 (%)
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Calculated vs. Observed Heads: Time = 180

202 B Layer#1
—— Calc. = Obs.
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120 136.4 152.8 169.2 185.6 202
Observed Head [m]
Min.Residual: 0.0027 (m) at A2/A2 Standard Error of the Estimat ..
Max.Residual: 3.93 (m) at D4/D4 Root Mean Squared: 1.24 (m)
Residual Mean:0.21 (m) Normalized RMS:2.29 (%)
Abs.Residual Mean:0.66 (m) Normalized RMS: 1 (%)
n' S ' mh fu<i>h _h§ h 19921993 >'w< ¥ u T T
Calculated vs. Observed Heads: Time = 180
196 B Layer#1
—— Calc. = Obs.
181.6 EGQ7Z/EGT
’ EG2/EG2 P1/P1
D4/D4 mDyp1
M2/M2 E1/E]
= 167.2 ESBESD
= AR
=
el
=
3
o
©  152.8 BEES
-|BE&/B6
B4/B4
B1/Bfl B2/B2
138.4 |
124
124 138.4 152.8 167.2 181.6 196
Observed Head [m]
Min.Residual: -0.0016 (m) at D1/D1 Standard Error of the Estima..
Max.Residual: -2.9 (m) at EG7/EG7 Root Mean Squared: 1.61 (m)
Residual Mean:0.29 (m) Normalized RMS:3.38 (%)
Abs.Residual Mean: 1.058 (m) Normalized RMS: 1 (%)
n' < A" fup>h _h ] h 1093 Msphm T W & T y oo
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Calculated vs. Observed Heads: Time = 180

202 B Layer#1
—— Calc. = Obs.
R1J
185.8 o7 i
EG7EG7ECE
D1jD1 ;
M2/M2 E1/g1
D4/D4
5 169.6 ESB/ESE -
2 A2
0
= B4/Bl B6/B6
= i B5/B5
o
153.4 B2
B1/B
137.2
121
121 137.2 153.4 169.6 185.8 202
Observed Head [m]
Min.Residual: 6.8E-05 (m) at D1/D1 Standard Error ofthe Estima..
Max.Residual: 3.56 (m) at M2/M2 Root Mean Squared: 1.68 (m)
Residual Mean:-0.027 (m) Normalized RMS:3.76 (%)
Abs.Residual Mean:0.96 (m) Normalized RMS: 0.99 (%)
n' < ' Mmh fue>h b j h1994mmpchp’ T W &™ 0T
Calculated vs. Observed Heads: Time = 180
202 B Layer#1
—— Calc. = Obs.
P1IP1
187.8
EG2/EG2
4/ EGHEG7
e
g 1736 M2/M2 '
k= 2l ESB/ESB
% A2
3
©
©  159.4
B5/B6
B&fBE
4/B4
145.2 BB
B1/B
131
131 145.2 169.4 173.6 187.8 202
Observed Head [m]
Min.Residual: 0.0074 (m) atD4/D4 Standard Error of the Estimat ...
Max.Residual: -3 (m) atD1/D1 Root Mean Squared: 1.49 (m)
Residual Mean:-0.45 (m) Normalized RMS:2.89 (%)
Abs.Residual Mean: 1.045 (m) Normalized RMS: 1 (%)
n' S ' AN Au<r>h _h i h 1095mAidrct. W & ;o
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Calculated vs. Observed Heads: Time = 360

g B Layer#1
Calc. = Obs.
184
164
=
B
s 144 B2
/B1
124
104
111.6 131.6 151.6 171.6 191.6
= Observed Head [m]
- -
Min.Residual: 0.017 (m) at D1/D1 Standard Error of the Estim...

Max.Residual: 3.43 (m) at EG2/EG2
Residual Mean:-0.44 (m)
Abs.Residual Mean: 1.35 (m)

Root Mean Squared: 1.8 (m)
Normalized RMS:3.73 (%)
Normalized RMS:0.99 (%)

N' € mh fugy>h b j b 1090mMAbdm] T W RV CTME T LT

Calculated vs. Observed Heads: Time = 360

193 B Layer#1
P1/ —— Calc. = Obs.
EG2/E
179 E1E1, ZNEGIEGT
D4/D4
ese/Esp R o
—_ Y]
= 165 :
=g
2
=
3 B{6/B:
S 151 sses
B4/E4
|
137
B1/B1
B2/B2|
123
123 137 151 165 179 193
Observed Head [m]

Min.Residual: 0.0073 (m) at A2/A2 Standard Error of the Estimat ...

Max.Residual: -3.6 (m) at D1/D1
Residual Mean:-0.24 (m)
Abs.Residual Mean: 1.067 (m)

Root Mean Squared: 1.66 (m)
Normalized RMS:2.76 (%)
Normalized RMS: 1 (%)

n' S ' A" fucgph b § b 199TMADH ' T W BV T TMe Y
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Calculated vs. Observed Heads: Time = 360

202 B Layer#1
—— Calc. = Obs.
PP
185.6
EG7/EG7 E[G2/EG2
JE1
A2[A2 D1/D1
E 169.2 EGB/ESE D404
- VI2/M2
An
)
3
© Bl6/B6
S 1528 -
5/l
B4/B 2
BB
136.4
/B2
120
120 136.4 152.8 169.2 185.6 202
Observed Head [m]
Min.Residual: 0.0026 (m) at A2/A2 Standard Error of the Estima..
Max.Residual: 3.24 (m) at ESB/ESB Root Mean Squared: 1.22 (m)
Residual Mean:0.13 (m) Normalized RMS: 2.3 (%)
Abs.Residual Mean: 0.67 (m) Normalized RMS: 1 (%)
n° ¢ mh fhosm>h _h b 1082w’ T W AT e LT
Calculated vs. Observed Heads: Time = 360
196 B Layer#1
—— Calc. = Obs.
H1/P
181.6 EG2/EG2 —
' FG7/EG7
e{E1 210
ESB/ESB D4/D4
e 18722 M2/
E : ]
2 AUAZ
©  152.8 BEE5
B5/B5
BR/B2 [ ]
B4/B4
138.4 B
124
124 138.4 152.8 167.2 181.6 196
Observed Head [m]
Min.Residual: -0.0011 (m) at D1/D1 Standard Error of the Estimat..
Max.Residual: -3.2 (m) at B4/B4 Root Mean Squared: 1.73 (m)
Residual Mean:0.74 (m) Normalized RMS:3.93 (%)
Abs.Residual Mean: 1.24 (m) Normalized RMS: 1 (%)
n' ¢ '1qh, ho<>h _h | h1093mapcpm’ T W & M Tt Y
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Calculated vs. Observed Heads: Time = 360

202 B Layer#1
—— Calc. = Obs.
P1P
185.8
EG7/EGT EG2/EG2
D1/D ;
ESB/ESE WE1/8
= 169.6 /04
£ f
< A2 M2/M2
= BR/B6
3 B5/B5
8 153.4 B4/R4
B1/B3B2B2
137.2
121
121 137.2 153.4 169.6 185.8 202
Observed Head [m]
Min.Residual: -0.0012 (m) at B1/B1 Standard Error of the Estimat..

Max.Residual: -3.6 (m) at E1/E1 Root Mean Squared: 1.63 (m)

Residual Mean: 0.19 (m) Normalized RMS: 4.025 (%)
Abs.Residual Mean: 0.83 (m) Normalized RMS: 0.99 (%)

rlr [y 'Zz\lh, ho< > h _ h j h 19@4;’Mm'(p:pl_ ';I WI&VV.I:—"BI, Conog

Calculated vs. Observed Heads: Time = 360

202

B Layer#1
—— Calc. = Obs.
P1/P1
187.8
EG7/EG7 EG2/EG2
p1/D
E1/E1
£ 1736 EserEsE M o7
3 M2{M2
1)
3
@
© 1594
/B6
145.2 B2/B2
/B1
131
131 145.2 159.4 173.6 187.8 202
Observed Head [m]
Min.Residual: 0.0015 (m) at B1/B1 Standard Error of the Estimat ...

Max Residual: 2.18 (m) at M2/M2
Residual Mean: 0.48 (m)
Abs.Residual Mean: 0.87 (m)

Root Mean Squared: 1.16 (m)
Normalized RMS:2.43 (%)
Normalized RMS: 1 (%)

n' ¢ '3yh ho<>h h j h 1995’ T W AV TTME Tt 4T
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Calculated vs. Observed Heads: Time = 180

173.8 B Layer#1
—— Calc. = Obs.
172.96
EG6/E
£ 172.12
2 P2IP2
3
- 171.28
170.44
169.6
169.6 170.44 171.28 172.12 172.96 173.8
Observed Head [m]
Min.Residual: 0.0012 (m) at P2/P2 Standard Error ofthe Estim...
Max.Residual: 0.074 (m) at EG6/EG6 Root Mean Squared: 0.053 (m)
Residual Mean:0.038 (m) Normalized RMS:5.91 (%)
Abs.Residual Mean:0.038 (m) Normalized RMS: 1 (%)
n' ¢ 's5mh ho<>h T hapme >vee™ 17"
Calculated vs. Observed Heads: Time = 180
174.8 B Layer#1
—— Calc. = Obs.
173.82
EG6E/H
= 172.84
B
3
8 17186
P2/P
170.88
169.9
169.9 170.88 171.86 172.84 173.82 174.8
Observed Head [m]
Min.Residual: 0.021 (m) at P2/P2 Standard Error of the Estim..
Max.Residual: 0.088 (m) at EG6/EG6E Root Mean Squared: 0.064 (m)
Residual Mean:0.055 (m) Normalized RMS:4.81 (%)
Abs.Residual Mean: 0.055 (m) Normalized RMS: 1 (%)
r1‘¢'67\1h) h0<>h_h jh|‘_|n,|‘\’/|m‘_"’_1>w&"‘ o -
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Calculated vs. Observed Heads: Time = 180

182 B Layer#1
Calc. = Obs.
EG6/E
179.8
= 177.6
3
O 1754
173.2
P2/P
171
171 173.2 175.4 177.6 179.8 182
Observed Head [m]
Min.Residual: 0.019 (m) at P2/P2 Standard Error of the Estim...
Max.Residual: 0.043 (m) at EG6/EG6 Root Mean Squared: 0.033 (m)
Residual Mean:0.031 (m) Normalized RMS:0.37 (%)
Abs.Residual Mean: 0.031 (m} Normalized RMS: 1 (%)
n' ¢ '7qh, hox>h b T hgpumpH>weer 7"
Calculated vs. Observed Heads: Time = 360
173.8 EGEEG B Layer#1
—— Calc. = Obs.
172.96
i 172.12
=
=
3
©  171.28
170.44
P2/P2
169.6
169.6 170.44 171.28 172.12 172.96 173.8
Observed Head [m]
Min.Residual: 0.012 (m) at P2/P2 Standard Error of the Estim...
Max.Residual: 0.13 (m) at EG6/EGS Root Mean Squared: 0.089 (m)
Residual Mean: 0.069 (m) Normalized RMS:2.47 (%)
Abs.Residual Mean: 0.069 (m) Normalized RMS: 1 (%)
n' S '8yh, ho<>h h | hfpme Dwa™ e LT
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Calculated vs. Observed Heads: Time = 360

174.8 ; B Layer#1
s i —— Calc. = Obs.
173.82
= 172.84
=4
2
P
3
9
©  171.86
170.88
P2/P2,
169.9
169.9 170.88 171.86 172.84 173.82 174.8
Observed Head [m]
Min.Residual: 0.058 (m) at P2/P2 Standard Error of the Estim..
Max.Residual: 0.16 (m) at EG6/EG6 Root Mean Squared: 0.12 (m)
Residual Mean:0.11 (m) Normalized RMS: 2.9 (%)
Abs.Residual Mean:0.11 (m) Normalized RMS: 1 (%)
n' ¢ 'omh ho<>h _h J hygpmm >w e SThs 0y
Calculated vs. Observed Heads: Time = 360
182 B Layer#1
—— Calc. = Obs.
FGB/E
179.8
= 177.6
=l
B
2
3
@
© 1754
173.2
P2/P.
171
171 173.2 175.4 177.6 179.8 182
Observed Head [m]
Min.Residual: 0.043 (m) at P2/P2 Standard Error of the Estim...
Max.Residual: 0.075 (m) at EG6/EG6 Root Mean Squared: 0.061 (m)
Residual Mean: 0.059 (m) Normalized RMS: 0.68 (%)
Abs.Residual Mean: 0.059 (m) Normalized RMS: 1 (%)

n‘¢407\1h)h<>h_h thRMp‘_"’_bw&V‘lll'—nBI'z-{v
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E.F. ox1@ | 9x1C | 9x1@ | 9x1C | 9x1@ | 9x1@ | 9x1@ | 9x1C | 9x1C

B.F 4x10 | 5.6x | 1.2x | 3.7x | 10° | 4x10@ | 8x1® | 3x10 | 5x1C

1¢° 1¢° 1¢°

84



r h ¥ h rh h

[P AhCpt ST yL B @Y SLh e (1',- sh =¥~ = _typh Y
v AT <Y1 > h c['>" lB’C_'

1990-1991 GK 26

1991-1992 Gk 1.2

1992-1993 Gk 1.2

19931994 GK 2.3

19941995 Gk 3.5

19951996 GK 1.8

2013 GK 1.2

2014 Gk 2.6

2015 GK 2.6
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19901991 279 107.75

1991-1992 129 107.75

19921993 129 107.75
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19941995 377 107.75

19951996 194 107.75

2013 129 107.75

2014 248 107.75

2015 248 107.75
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19901991 97 107.75

1991-1992 86 107.75

1992-1993 54 107.75

19931994 86 107.75

19941995 65 107.75

19951996 86 107.75

2013 107.75 107.75

2014 86 107.75

2015 107.75 107.75
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E.F. 10° 10° 10° 10° 10° 10° 10° | 10° | 10°
B.F 4x10 | 5.6x | 1.2x | 3.7x | 4xa0® | 4x1@ | 8x1d | 3xa@ | 5x1C
10° 10° 10°
J oAb >tho L BT TE T S h T e3 T s LT xghg Y
U"’/\“<"J’h o[‘>" 45’&‘_'
19901991 GK 150.9
1991-1992 Gk 0.7
19921993 GK 05
19931994 GK 0.9
19941995 Gk 1.1
19951996 Gk 0.8
2013 GK 150.9
2014 GK 150.9
2015 GK 1
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19901991 97 107.75
1991-1992 75 107.75
19921993 65 107.75
19931994 97 107.75
19941995 119 107.75
19951996 86 107.75
2013 97 107.75
2014 97 107.75
2015 107.75 107.75
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https://wetlandinfo.des.qld.gov.au/wetlands/ecology/aquatic-ecosystems-natural/groundwater-dependent/
https://wetlandinfo.des.qld.gov.au/wetlands/ecology/aquatic-ecosystems-natural/groundwater-dependent/
http://geodata.gov.gr/maps/
http://www.ypeka.gr/el-gr/

[

101

> h



EONIKO METZOBIO NMOAYTEXNEIO
2XOAH ATPONOMQN KAI TOMNOINPA®QN MHXANIKQN
TOMEAZ TEQIPA®IAZ KAI MEPI®EPEIAKOY ZXEAIAZMOY

Xaptng 1(a)
O£an NePIOXNG PEAETNG aTov EAAGBIKO Xwpo

SuoTnua Avagopag ErzA 87'
KAipaka 1:6.000.000

YNMOMNHMA

@ Euootepn Neploxr peAétng
Stamen Terrain-USA/OSM

AINAQMATIKH EPrAZIA
MPOZAIOPIZMOX YMOIEIOY YAATIKOY AMOTYMNQMATOX
THX EYPYTEPHZX MEPIOXHX MOTAMIAY EAAZXONAX

MAZOYPA MAPIA

A6rva, 2020
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EONIKO MET>OBIO MNMOAYTEXNEIO
2XOAH ATPONOMQN KAI TOMOTPA®QN MHXANIKQN
TOMEAZ FEQIPA®IAZ KAI MEPI®EPEIAKOY 2XEAIAXMOY

Xaptng 1(B)
O¢on Ynoyeiou Ydarikou SuoThpaTog Motapag oto YdaTiko Alapépiopa Osooaliag

S0oTtnua Avagopag ErzA 87'
KAipaka 1:2.000.000

YNOMNHMA

) Eupitepn Nepuoxr perétng
B Yroyela YSatikd Suotripata
Stamen Terrain-USA/OSM

AINAQMATIKH EPrAZIA
MPOZAIOPIZMOZ YMNOrEIOY YAATIKOY AMOTYTNQMATOZ
THX EYPYTEPHZX MEPIOXHX MOTAMIAZ EAAZZONAX

MA>OYPA MAPIA

Aérva, 2020
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EONIKO METZOBIO NMOAYTEXNEIO
2XOAH ATPONOMQN KAI TOMOIMPA®QN MHXANIKQN
TOMEAZ TEQIPA®IAZ KAI MEPI®EPEIAKOY ZXEAIAZMOY

Xaptng 2
Opiakég ZuvBnkeg Tou Movtéhou Mpooopoiwong

SuoTtnua Avagopag ErzA 87'
KAipaka 1:200.000

YNOMNHMA

D EupUtepn Meploxr) HEAETNG
e (DO OPLAKN G OUVONKNG
T TP OLOG TIOTAUOG

Bl ASwamépatol oxnpaTiopol
I nepatoi oxnuatiopoi
Stamen Terrain-USA/OSM

AINAQMATIKH EPIAZIA
MPOZAIOPIZMOZ YMOIEIOY YAATIKOY AMOTYTNQMATOX
THX EYPYTEPHX NMEPIOXHX MOTAMIAZ EAAZSONAZ

MA>ZOYPA MAPIA

Abrva, 2020
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