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.4258/2014  (2) 
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,  50 , .4258/2014, 

 1985-2012, .

.

. ,

 50 

.

 3: 
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 240
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1.2.

 2014, 

. . 

87

.

,  

 1:5000  1:50000.

1.3.  – - 
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.

.

1.4.
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.
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 (  -  

). 

.

, 

.

, 

. 

, , , 

, 

 21 .1650/86.

.

,

,  

. 

.

1.4.1.

. 

 (Quercus dalechampii),

 (Q.  frainetto  &  Q.

pubescens).  (Q.

cerris). , ,

 (Fraxinus spp.),  (Acer spp.) . 

. 

 (Phillyrea media)  (Paliurus spina-christi). 



8/56

, 

 (Pinus nigra subsp. pallasiana).

1.4.1.1.

GYMNOSPERMAE Pinaceae Pinus nigra ,
 (

)
pinus brutia , 

 ( )
Cupressaceae Juniperus oxycedrus subsp. Oxycedrus

Juniperus communis subsp. Communis
ANGIOSPERMAE Salicaceae Poppulus alba , 

Populus nigra
Salix alba
Salix xanthicola

Betulaceae Alnus glutinosa , 
Carpinus orientalis
Corylus colurna
Corylus avellana

Fagaceae Quercus frainetto ,

Quercus cerris , 
Quercus pubescens ,

Ulmaceae Ulmus minor , 
Ulmus minor , 

Ranunculaceae Clematis vitalba , 
Platanaceae Platanus orientalis , 
Rosaceae Rubus ulmifolius , 

Rosa canina ,

Rosa gallica
Pyrus amygdaliformis
Pyrus caucasica
Pyrus pyraster
Sorbus torminalis ,

Crataegus ceracifera
Prunus spinosa

Leguminosae Colutea arborescens
Coronilla emeroides
Cercis siliquastrum

Rhamnaceae Paliurus spina- christi
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Tiliaceae Tilia
Cistaceae Cistus laurifolius
Cornaceae Cornus mas
Oleaceae Fliaxinus ornus , ,

Hedera helix
Salix xanthicola

, 

Acer tatricum . ,

 9 : .

1.4.1.2.

Salamandridae Salamandra
Discoglocidae Bombina variegata
Bufonidae Bufo , ,

, , 

Bufo viridis , 
Hylidae Hyla arborea
Ranidae Rana ridibunda , ,

 10: 

Cyprinidae Leuciscus cephalus macedonicus
Gobio gobio
Barbus cyclolepis
Rhodeus sericeus amarus
Cyprinus carpio

Cobitidae Cobitis stroumicae
Siluridae Silurus glanis
Anguillidae Anguilla anguilla

 11: 

.



10/56

, , 

, 

. 

, .

Testudinidae Testudo
hermanni

,

Testudo graeca ,

Emydidae Mauremys
caspica

,

Emys orbicularis ,

Gekkonidae Cyrtopodion
kotschyi

,

Lacertidae Podarcis
erchardii

Podarcis taurica ,

Podarcis muralis
Lacerta viridis ,

Lacerta trilineata
Anguidae Anguis fragilis

Ophisaurus
apodus

Colubridae Malpolon
monspessulanus

,
, 

Coluber jugularis
Natrix natrix

Natrix tesselata , ,

Viperidae Vipera
ammodytes

 12 : 
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Insecta: Saltatoria Tettigoniidae Leptophyes Leptophyes
albovittata (Kollar,
1833)

Tettigoniidae Poecilimon Poecilimon
miramae
(Ramme,1933)

Tettigoniidae Platycleis Platycleis
(Insertana) inserta
(Brunner von
Wattenwyl, 1882)

Tettigoniidae Metrioptera Metrioptera
(Roeseliana)
fedtschenkoi
ambitiosa
(Uvarov, 1924)

Tettigoniidae Pholidoptera Pholidoptera
fallax (Fischer,
1853)

Acrididae Oedipoda Oedipoda
caerulescens
(Linnaeus, 1758)

Insecta: Lepidoptera Pieridae Pieris Pieris napi
(Linnaeus)

Pieridae Pieris Pieris krueperi
(Staudinger)

Nymphalidae Vanessa Vanessa cardui
(Linnaeus)

Nymphalidae Melitaea Melitaea didyma
(Esper)

Satyridae Maniola Maniola jurtina
(Linnaeus)

Satyridae Epinephele Epinephele
tithonus (E.)

Satyridae Coenonympha Coenonympha
pamphilus
(Linnaeus)

Satyridae Pararge Pararge aegeria
(Linnaeus)

Satyridae Lasiommata Lasiommata
megera (Linnaeus)

 13: 
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.  

)  .  

 (  &  ).  

, 

, . 

, , 

.

. ,

.

,  

, . 

, , 

. 

, 

, .

Podicipediformes Podicipitidae Tachybaptus
ruficollis

Ciconiiformes Ardeidae Ixobrychus
minutus

Nycticorax
nycticorax

Egretta garzetta

Ardea cinerea
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Ciconiidae Ciconia nigra

Ciconia ciconia

Anseriformes Anatidae Anas
platyrhynchos

Accipitriformes Accipitridae Pernis apivorus

Milvus migrans

Neophron
percnopterus

Gyps fulvus

Aegypius
monachus

Circaetus
gallicus

Circus
aeruginosus

Circus cyaneus
Accipiter
gentilis
Accipiter nisus
Accipiter
brevipes
Buteo buteo
Aquila pomarina
Aquila
chrysaetos
Hieraaetus
pennatus

Falconiformes Falconidae Falco
tinnunculus
Falco subbuteo
Falco eleonorae
Falco peregrinus

Galliformes Phasianidae Alectoris chukar
Coturnix
coturnix

Gruiformes Rallidae Rallus aquaticus
Gallinula
chloropus
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Charadriiformes Charadriidae Charadrius
dubius
Charadrius
hiaticula
Vanellus
vanellus

Scolopacidae Gallinago
gallinago
Scolopax
rusticola

Laridae Larus ridibundus

Larus cachinans
Columbiformes Columbidae Columba livia

Columba
palumbus
Streptopelia
decaocto
Streptopelia
turtur

Cuculiformes Cuculidae Cuculus canorus
Strigiformes Tytonidae Tyto alba

Strigidae Otus scops
Bubo bubo
Athene noctua
Strix aluco
Asio otus

Caprimulgiformes Caprimulgidae Caprimulgus
europaeu

Apodiformes Apodidae Apus apus
Apus pallidus
Apus melba

Coraciiformes Meropidae Merops apiaster
Coraciidae Coracias

garrulus
Alcedinidae Alcedo atthis
Upupidae Upupa epops

Piciformes Picidae Picus canus
Picus viridis
Dendrocopos
major
Dendrocopos
syriacus

Passeriformes Alaudidae Melanocorypha
calandra
Calandrella
brachydactyla
Galerida cristata
Lullula arborea
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Alauda arvensis
Hirundinidae Riparia riparia

Hirundo
rupestris
Hirundo rustica
Hirundo daurica
Delichon urbica

Motacillidae Anthus
campestris
Anthus trivialis
Anthus pratensis
Motacilla flava
Motacilla
cinerea
Motacilla alba

Troglodytidae Troglodytes
troglodytes

Prunellidae Prunella
modularis

Turdidae Erithacus
rubecula
Luscinia
megarhynchos
Phoenicurus
ochruros
Phoenicurus
phoenicurus
Saxicola
torquata
Saxicola rubetra
Oenanthe
isabellina
Oenanthe
oenanthe
Oenanthe
hispanica
Turdus merula
Turdus pilaris
Turdus
philomilos
Turdus iliacus
Turdus
viscivorus

Sylviidae Cettia cetti cetti
Hippolais pallida
Hippolais
icterina
Sylvia cantillans
Sylvia
melanocephala
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Sylvia hortensis
Sylvia
communis
Sylvia borin
Sylvia atricapilla
Phylloscopus
bonelli
Phylloscopus
collybita

Muscicapidae Muscicapa
striata striata
Ficedula parva
parva
Ficedula
albicollis
Ficedula
hypoleuca

Aegithalidae Aegithalos
caudatus

Paridae Parus lugubris
Parus ater
Parus caeruleus
Parus major

Sittidae Sitta europaea
Certhiidae Certhia

familiaris
Oriolidae Oriolus oriolus
Laniidae Lanius collurio

Lanius minor
Lanius senator

Corvidae Garrulus
glandarius
Pica pica
Corvus
monedula
Corvus
frugilegus
Corvus corone
Corvus corax

Sturnidae Sturnus vulgaris
Passeridae Passer

domesticus
Passer
hispanioliensis
Passer montanus

Fringillidae Fringilla coelebs
Fringilla
montifringilla
Serinus serinus
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Carduelis chloris
Carduelis
carduelis
Carduelis spinus
Carduelis
cannabina
Carduelis
carduelis
Coccothraustes
coccothraustes

Emberizidae Emberiza
citrinella
Emberiza cirlus
Emberiza
hortulana
Emberiza caesia
Emberiza
schoeniclus
Emberiza
melanocephala
Miliaria calandra

 14: 

Lagomorpha - Leporidae Lepus europaeus
Carnivora - Canidae Canis lupus

Vulpes vulpes
Mustelidae Mustela nivalis

Martes foina
Meles meles
Lutra lutra

15 : 

Insectivora - Erinaceidae Erinaceus concolor
Soricidae Crocidura leucodon

Crocidura suaveolens
Neomys anomalus

Rodentia – Sciuridae Sciurus vulgaris
Spalacidae Spalax leucodon
Gliridae Dryomys nitedula
Arvicolidae Microtus arvalis

Pitymus subterraneus
Microtus epiroticus

Muridae Micromys minutus
Apodemus sylvaticus
Apodemus flavicolis
Mus abbotti  Abbott
Rattus norvegicus

16 : 
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 4:  ( . 1:50.000) 
, , 

.

:

(km2) (km)

 (m)  (m)
(m)

(m/m)

1230 78,8 690 34 400 0,0083

1560 98,2 690 17,5 335 0,0068

 1: , 
 Giandotti

1.6. .  –

 (~0,2%) 

.  (100-700 ) 

. 

.

 430

 240
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2.  – 

2.1.

 (2) 

 ( , ), :

1.

.

2.  24

=50 , .

3.

24 =50

4.

5.

.

2.1.1.

, 

. 

382m, . .

 (~382 ), 

 (  400  335 ).
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 24  1985-2012, 

:

 381,6m)

24  (mm)
1985 73
1986 31.3
1987 57.8
1988 72.3
1989 51
1990 82
1991 55
1992 48.7
1993 84.4
1994 64.3
1995 60.8
1996 75.2
1997 40.9
1998 89.2
1999 48.5
2000 54.3
2001 44.4
2002 58.9
2003 72.8
2004 28.5
2005 70.4
2006 62.3
2007 54.8
2008 37.8
2009 85.9
2010 48.4
2011 39.3
2012 54.4

 2:  24
 1985-2012

:

58.81
89.20
16.50



22/56

 24  1985-2012 (t=28 ) 

89.20mm

2.1.2.  24 

=50 

 24 

=50 , ,

 Gumbel

 Gumbel 

:

(T)  = aver. – Sx [0.4500 + 0.7797 ln{ln(T) – ln(T-1)}]

:

:  ( =50)

aver  :   (=58.81)

Sx :  (=16.50)

 24 =50  101,60mm
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2.1.3.

24   =50

 ( =50 ) 

24 , SCS ,  

, . 

:

(mm)
1 0.61
2 0.61
3 0.71
4 0.71
5 0.71
6 0.91
7 0.91
8 1.11
9 1.41
10 1.82
11 3.13
12 38.38
13 3.74
14 2.12
15 1.62
16 1.21
17 1.11
18 0.91
19 0.81
20 0.71
21 0.61
22 0.61
23 0.50
24 0.50

101.6

 3: SCS  24
=50

24 =50 , 

.  

.
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 24hr =50
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2.1.4.

, 

 HEC-HMS. HEC-HMS

.

, 

 Soil Conservation Service,  1cm 

. 

.

, 

.
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2.1.4.1. HEC-HMS

 HEC-HMS 

:

 ( ) 

 SCS 

 Muskingum-Cunge

 24 

= 50 ,  3  2 .

 48 

.
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2.1.4.2.

,  

, Giandotti.

tc = (4*A0.5 + 1,5 *L) / (0,8 * z0.5)

: tc  hr

A  (km2)

L  km

z 

 (m)

 Giandotti  

,  HEC-HMS, 

, 

60%  ( , . 2-34).

(km2)
(km) (m) (m)

t  min
t  min

(0,6 x t  )

- 1230 78,80 400 34 1013,34 608,1

 - 330 32,40 107 17.5 961,11 576,67

 4: . ,
 HEC-HMS
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2.1.4.3. .

 – Muskingum-Cunge

,  

 Muskingum-Cunge.  HEC-HMS 

. 

. 

 Muskingum-Cunge  

, .

 ( ,

,  Manning, ). 

, 

.

. ,

 HEC-HMS.

(m) (%) Manning (m)
- 19230 0,017 0,06 250 1:2,5

- 4630 0,016 0,06 750 1:2,5
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2.1.4.4.  - C-HMS
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2.1.5.

 HEC-HMS 

,   

=50 

, 

 HEC-RAS, 

Qmax= 1120 (m3/s) 

Qmax= 1400 (m3/s)

Qmax(m3/s) 1119,3 1397,1
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2.2.  HEC-RAS

,  , 

. 

 HEC

– RAS. 

 (

) 

 ( , , , ).

, 

. .

, 

. 

 (

, )  20m.

2.2.1.  Manning

 Manning 

. , 

. :

V = 1/n  R 2/3  J 1/2

:

V:  

n : 
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R :  

J :  

, ,

:

Q = E  1/n  R 2/3 J 1/2

 Q  

.

:

R = E / 

.

2.2.2.

 n  Manning  0.06

, 

.

2.3.

. 

, 

, , 

, 

 0,17%  0,16% .
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3.

,

 (  2.1  2.2) 

:

,  430m  240m , 

=50 .

.

 – 

, 

. 

 87  3010/2002.

 (100m) , 

, 

. 

, 

.

. 

.

,  2014
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4.  ( ) 

 87 .

:

X Y X Y
L1 690567.70 4589848.31 R1 690713.61 4589704.30
L2 690597.34 4589894.05 R2 690763.04 4589745.45
L3 690633.21 4589949.01 R3 690811.56 4589783.80
L4 690653.08 4589975.75 R4 690848.65 4589811.81
L5 690682.99 4590003.79 R5 690860.04 4589818.50
L6 690714.27 4590025.81 R6 690875.80 4589824.24
L7 690736.73 4590036.14 R7 690894.04 4589826.63
L8 690761.03 4590044.41 R8 690908.41 4589825.62
L9 690782.11 4590047.62 R9 690925.09 4589820.78

L10 690852.09 4590044.95 R10 690949.42 4589810.30
L11 690875.86 4590041.02 R11 690963.41 4589802.54
L12 690905.04 4590034.84
L13 690933.19 4590026.78
L14 690984.67 4590008.63

L1-L14:
 60cm .

R1-R11:
 60cm .
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:

X Y X Y
L1.1 705649.83 4581662.80 R1 705620.17 4581089.86
L1.2 705693.96 4581672.81 R2 705646.88 4581012.71
L1.3 705724.09 4581681.55 R3 705658.91 4581003.14
L1.4 705741.44 4581686.82 R4 705704.14 4580998.42
L1.5 705744.14 4581692.17 R5 705768.45 4580988.99
L1.6 705751.61 4581700.21 R6 705804.18 4580982.67
L1.7 705756.62 4581710.26 R7 705819.83 4580983.65
L1.8 705756.61 4581719.82 R8 705837.18 4580989.17
L1.9 705753.96 4581726.83

L1.10 705734.77 4581751.18
L2.1 705758.39 4581790.44
L2.2 705801.93 4581738.93
L2.3 705840.06 4581695.27
L2.4 705863.60 4581671.56
L2.5 705898.05 4581644.99
L2.6 705915.11 4581630.00
L2.7 705956.28 4581604.83

L1.1-L1.10:
 50cm .

L2.1-L2.7:
 50cm .

R1-R2:

R3-R8:  2m 
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B. 

B1. 

. . .
FROUDE

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)
430.1 1120.00 34.86 41.86 38.43 41.96 0.001017 1.35 828.78 202.58 0.21
420.1 1120.00 35.11 41.85 41.94 0.000967 1.32 846.68 205.85 0.21
400.1 1120.00 35.00 41.83 41.92 0.000995 1.32 847.67 210.76 0.21
380.1 1120.00 34.92 41.82 41.90 0.000888 1.26 890.56 219.00 0.20
360.1 1120.00 34.69 41.80 41.88 0.000887 1.25 898.26 223.71 0.20

340.1 1120.00 34.78 41.78 41.86 0.000958 1.26 890.41 231.70 0.20
320.1 1120.00 34.15 41.76 41.84 0.000942 1.24 906.75 238.97 0.20
280.1 1120.00 34.45 41.72 41.80 0.001093 1.23 906.91 267.81 0.21
220.1 1120.00 34.72 41.65 41.73 0.001168 1.27 884.42 265.00 0.22
180.1 1120.00 34.42 41.59 41.68 0.001214 1.32 850.41 246.71 0.23
100.1 1120.00 34.42 41.47 41.58 0.001348 1.45 772.62 209.50 0.24
80.1 1120.00 34.44 41.44 41.55 0.001381 1.47 760.03 204.74 0.24
60.1 1120.00 34.49 41.41 41.52 0.001443 1.50 745.88 202.31 0.25
40.1 1120.00 34.14 41.38 41.49 0.001454 1.52 738.37 198.56 0.25
20.1 1120.00 34.45 41.35 41.47 0.001284 1.51 741.06 182.28 0.24
0.1 1120.00 34.11 41.30 38.22 41.45 0.001701 1.70 659.70 168.16 0.27
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B2.  

. . .
FROUDE

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)
240.1 1400.00 17.00 25.09 23.04 25.14 0.001124 0.95 1476.60 666.80 0.20
220.1 1400.00 17.31 25.07 25.11 0.001091 0.94 1485.95 661.97 0.20
200.1 1400.00 17.80 25.05 25.09 0.001036 0.91 1530.10 684.88 0.20
180.1 1400.00 17.74 25.03 25.07 0.000979 0.90 1554.31 683.14 0.19
160.1 1400.00 17.00 25.01 25.05 0.000966 0.90 1558.59 680.10 0.19

140.1 1400.00 17.37 25.00 22.46 25.03 0.000835 0.86 1636.92 689.66 0.18
120.1 1400.00 17.83 24.98 25.02 0.000718 0.78 1785.67 765.40 0.16
100.1 1400.00 17.88 24.96 25.00 0.000823 0.83 1685.12 733.45 0.17
80.1 1400.00 17.00 24.94 24.98 0.000989 0.89 1568.74 703.68 0.19
60.1 1400.00 17.00 24.92 24.96 0.001045 0.91 1532.82 691.83 0.20
40.1 1400.00 17.00 24.89 24.94 0.001188 0.96 1460.88 675.23 0.21
20.1 1400.00 17.62 24.86 24.91 0.001484 1.03 1354.81 661.03 0.23
0.1 1400.00 17.92 24.82 22.92 24.88 0.001600 1.06 1319.09 653.59 0.24
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. 
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 ( ):

240.1
180.1

160.1

120.1
100.1

80.1
40.1

20.1

ELLHNOXWRI       P lan: Plan 01    3/10/2014
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Levee
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