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Denil Fish Ladder on
Salmon Creek
(Blackfoot River
watershed, Montana).
Source:http://mountain-
prairie.fws.gov/pfw/mont
ana/mt5g.htm, U. S.
Fish and Wildlife
Service, in the public
domain
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Adult sockeye
salmon encounter a
waterfall on their way
up river to spawn.
Source:
http://www.public-
domain-
image.com/full-
image/fauna-
animals-public-
domain-images-
pictures/fishes-
public-domain-
images-
pictures/salmon-fish-
pictures/adult-
sockeye-salmon-
encounter-a-

« waterfall-on-their-

way-up-river-to-
spawn.jpg.html.
Marvina Munch, U.S.
Fish and Wildlife
Service. 2013, in the
public domain
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Meplexopeva evotnToC

Dpaypoato, Kataokevec & XpAOELC
Emuttwoelc otnv yBuonovida
E¢aodalion eAeuBepoemikolvwviog

DpayuaAipvec

NAipvotrotdpio MepiBdAAov kal Opyaviouoi
Tunua Biohoyiag



2KOTIOL EVOTNTOC

* Hevnuepwon tTwv PoLtnNTwy OTLC XPNOELC KoL
oTNn onMocia Twv GpayraTwy KaBwc Kol ot
npofAnpata mou oxeT{ovTal PE AUTA, OTIWC N
SlokoT) TS eEAeVBEPNC EMLKOLVWVLAC TWV
LOPORBLWV OPYAVIOLLWYV KOl TPOTIOL
QVTLULETWTTLONC

Awuvortotapto NeptBaAAov kat Opyaviouol

Tunua BloAoyiag



Opayuata, Katookevec & XpROoEeLC

v' Q¢ 1949 ~ 5 000 peyaia ppaypora (3/4 otic BLOMNXOVIKEC XWPEC)
v’ 10 TéAOC Tou 20° awwva > 45 000 peyaa ppdaypato os >140
XWPEG (ta 2/3 OTLC AVOTTUCOOUEVEC XWPEC)

China I

Asia I

North and I
Central America

Western Europe |

Africa

Eastern Europe
South America

Austral-Asia

Ml 1]

5000 10 000 15 000 20 000 25 000

Number of dams

Source: WCD estimates based on ICOLD, 1998 and other sources (See Annex V).

Awuvortotapto NeptBaAAov kat Opyaviouol
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Opayuata, Katookevec & XpROoEeLC

Top five Ywpeg
Kiva: 22 000 peyala ¢ppaypata N
(~ 50% tou cuvoAou, tpwv to 1949
novo 22)
Hvwpévec moAtteieg: > 6 390
Ivéia: > 4 000
lontawvia kot lanwvio: 1 000-1200 _/

80% TOUL MOLYKOGLLOU

> OUVOALKOU aplOpov

HEYAAWV dpaypATWV

Awuvortotapto NeptBaAAov kat Opyaviouol

Tunua BloAoyiag



Opayuata, Katookevec & XpROoEeLC

e Xpnoeic dpayudtwyv otnv Evpwrn (oo ICOLD 1998)

AAAeg
3%

MoAAaTTAEQ XPNoEIg Mapaywyn evépyeiag
25% 33%
"EAeyxog TANppUpGV
3%
Npoun@sia vepou Apdsuon

1T7%

1%%

www.icold-cigb.org/
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Opayuata, Katookevec & XpROoEeLC

~ 60 % ano ta 227 peyoAUTEPA TTOTAMLO GUCTHHATO TOU KOGHLOU
elva Loxupa N peptkwe tpomomnotnpéva (highly to moderately
fragmented) e€autiog ppaypatwyv (Revenga et al. 2000, WCD 2000)

River fragmentation in large world river basins (after Revenga et al. 2000)

100%

Percent of fragmented river

All river basins Southern river Northern river
basins basins
M strongly affected @ moderately affected O unaffected

Awuvortotapto NeptBaAAov kat Opyaviouol

Tunua BloAoyiag 10



Opayuata, Katookevec & XpROoEeLC

MpoBARpata nov oxetilovtal PE TNV KATOOKEUR HEYAAWV dpayUATwWV
Avapeoa otouc Staidpopouc IaPAYOVTEC TTOU UrtopoUV va 00nNynRoouV otnv
urtofaBduLon Twv VdATWVWYV okoouoTnuAtwy (purtavon, anoPilwon dacwy,
vdpopdaotevon KATT), Ta ppaypata MPokaAouv PeTaBoAn TN GuCLKAC PONC KoL
SLAKOTIN TNC CUVEXELOC TOU TTOTOLUOU

Iblaitepn onuaoia ylati T ECWTEPLKO VEPA:

»PpLhotevouv >40% twv 6wV PapLwy,

»0oUBAAAoUV oTNV avaKUKAWGON BpeMTIKWY, KABAPLOUO VEPWY, EAEYXO
AN UV P WV

»TouAaxLotov 20% Twv elbwv PapLwv TwWV ECWTEPLKWV VEPWV EXoUV eEadavioTel N
arethovvtal i Kwwduvevouv

>»Wapla = onuavtikn nyn wiknc npwteivnc yia > 1 dto. avBpwmouc (APpLkA:
21%; Acla: 28%)

PTIOTAULO: KAAUTITOUV TO 6% TNC IMAyKOo LA {NTNong o€ {wikn MpwTteivn amo

—.\papla kat torkd to 100% (rmapamotapLeg KowOTnNTEG)

s Awvorotapto MeptBdaiiov kat Opyaviopotl
ﬁploToTéAﬁlO 1 1
BerTOVKNG Turpo Blohoyiog



Emuttwoelc otnv iyuonavida

MetaBoAn otn cUvBeon tn¢ YyOuomnavidag

v Meta tn dnuoupyia evoc dpaypatoc ‘potamalisation effect’ euvoolvtal ta
Atpvodho-peodpda €i6n (e16n tng {wvng Tou ‘moTapov'),

v ZT0 TMAMA TOU TOTOHOU KATAvTn Twv dpaypdtwy ‘rhithralisation effect’,
guvoouvtal Ta peodda £idn (eidn tnc lwvng tou ‘peibpov’),(Jungwirth et al.,

199 5) study
sites
600 __ Increase of FRI
- = potamalisation
500 __| above effect_>
g dams DAM (Ottenstein) O
é 400 DAM (Dobra)
()]
o _
é 300 — DAM (Thumberg)
< — Decrease of FRI
200 — g =.rhithralisation
beElové effect Q
— dams >
100
| | | | |
3.5 4.0 4.5 5.0 55 6.0
Metarhithral Hyporhithral Epipotamal

FRI — Fish Region Index (Schmutz et al.2000)

Awuvortotapto NeptBaAAov kat Opyaviouol
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Opayuata, Katookevec & XpROoEeLC

MpoBARpata nov oxetilovtal PE TNV KATOOKEUR HEYAAWV dpayUATwWV

v Anuoupyia véac udatooulloynic (dpayualipvn) péoa otnv udpoloyikni
AEKAvVN Tou Ttotapov (.. Petts 1984).

v' MetaBoAf tTnN¢ pUOLKAC POFC TOU VEPOU, KATAKPATNON WAMOTOC KAOWE Ko
HeTaBoAn Tng emoxLkn ¢S Sltakupavong tng mapoxne (m.x. Varosmarty &
Sahagian 2000).

v' MetaBoAéC AELTOUpYLWY O€ EMIMESO OLKOOUOTAHATOC: KUKAOL OPEMTIKWY
QAQTWV KOl TTPWTOYEVOUC Ttapaywylkotntag (m.x. Pringle 1997, Rosenberg
et al.1997).

v' Aldomoon TG CUVEXELAC TWV OLKOCUOTNHATWYV (.. Dynesius & Nilsson
1994) Kkall KaTd CUVETELQ aTtopovwon tn¢ tavidag (rt.x. Dudgeon 2000,
Pringle et al. 2000).

v NEPLOPLOMOC A KOLL ATTWAELO TWV TIAN LU PLKWV TIEPLOXWV KOLL TNC
napudatiog {wvng oTa TUAUOTO TOU TTOTAOU KATW aro to dpayua (r.x.

7@y, Nilsson & Berggren 2000).
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Opayuata, Katookevec & XpROoEeLC

MpoBARpata novu oxetilovtal LE TNV KOTOOKEVN MEYOAAWY PpOYHATWV

v

v
v

AN

MepLOPLOUOC N KAl aTtWAELD TWV OEATATKWV Kol EKBOALKWV TIEPLOXWV TWV
notapwv (e.g. Rosenberg et al. 1997, m.x. Chao 1991, 1995).
Meploplopog Twv apdevopevwy rieployxwv (m.x. McCully 1996).
YSépopdotevuon Twv MOTapwWY, patvopeva sutpodlopol, pumavonc (.x.
Gillian & Brown 1997, Postel 1998,).

[eveTKn amopovwon s€attiog tne KataotpodrC TNG CUVEXELAC TOU
rniotapoU (r.x. Pringle 1997, Neraas & Spruell 2001).

YBpwdiopog, etdbomAacia (.. Balon, 1992).

Enibpaon otn Blomoikthotnta (m.x. Rosenberg et al.1977, Master et al.
1998, Richter et al. 1998, Wilcove et al.1998).

Ertitayuvon tng aneAleuBepwonc agpiwv (CO2, CH4A) amo 1 dpayraAipved
(rt.x. Duchemin et al.1995, Rosenberg et al. 1997).

(Lapinska, 2005)
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Emuttwoelc otnv iyuonavida

H kataokeun ppaypatoc (buoko epnodio) epmodilel tnv eAeBOepn

HETOKIVNON TWV USPOBLWV 0PYAVIGUWYV KOl KUPLWE TWV PapLlwv

v' MetaBolf otn ocuvBeon tng Buormavidac avavin Kat Katavtn Tou
$payuatog

v' MEeTavaoTeUTIKA €6 Paplwv Sev pmopouv va ptdoouv ota nedia
avarnapaywyng (avadpopa eidn m.x. coAopoc; katadpopa 16N 1.X. XEAL)

v' Meiwon nowihotntac stdwv (rneplopilouv To Xwpo eVPecnC TPodnC Kol
avarapoywyns Twv Paplwv)

v' YrioBaBuion nediwv avarmopaywyng s€attiog +/- mopoxng

v" MpokAnon Bavdtou MANBUOHWY OpLOpEVWY avadpouwv eWdwv (Alosa,
Salmonidae, Acipenseridae)

v ATWAELEC 0TO TPOVUDLIKO 0TASL0 Twv PapLwv (KoTtd Thv poomdbsLo va

MEPAOOUV TTAVW N HEoA aro ta dpayuaTa)
&, AnwAela eldwv (r.x. Columbia River, US)
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Emuttwoelc otnv iyuonavida

Figure 3.5 Decline in species numbers but increase in fisheries
productivity, Tucurui (a&b)
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Source: WCD Tiscurud Case Study.
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E¢aodaAion eAsuBepoenikovwviag

E I

* Me okaAeg avodou

U.S. Army Corps of Engineeis
Hiram M. Chittenden Locks E

The cover of the U.S. government pamphlet "Lake Washington Ship

. o= . .. =z M~ . 1
Canal Fish Ladder" depicts the fish ladder at the locks. Source: N'Sh"?tak' Dam (m.ﬁjﬁ,sg'}'i £3) is TEPCO's dam for
http://en.wikipedia.org/wiki/Hiram M. Chittenden Locks#mediavi electric power generation, Source:
ewer/File:Lake Washington Ship Canal Fish Ladder pamphlet 0 http://upload.wikimedia.org/wikipedia/commons/b/bf/

US Federal Government 1996, in the public domain Nishiotaki Dam fish ladder.jpg Qurren, 2007, CC-BY-SA
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* Me dnuloupyla nopdmAevpou KavaAlou

Conceptual layout of a bypass fishway
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Vertical fish lift, Source:

http://www.dpi.nsw.gov.au/ data/assets/image/0004/185728/fishw
nay-3.ipg, © State of New South Wales through Department of Trade
and Investment, Regional Infrastructure and Services

Borland Fish lift,
Source:http://www.snh.org.uk/publications/on-
line/advisorynotes/37/37.htm
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DpoypaAipvec

Tt ovuPaivel otic ppayuaAipvec (reservoir)?

Amagase Dam and
reservoir, Source:

http://en.wikipedia.org/
wiki/Amagase Dam#me
diaviewer/File:Amagase

Dam.jpg, , CCFarmer,
2007, CC-BY-SA
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DOpayUaAilUVEC

2UYKpLoN ME PUOLKEC ALUVEC

v’ neyaitepec Natural World
Lakes Reservairs Reservoirs
v HEVG}\UTEPH }\EK('IVF] : Variable n = 308 n =107 n=113
’ Drainage area (km?) 222 3228 1,281
aTto p p O I"] q Lake area (km®) & 34 13
, Catchment Area: Lake Area 33 83 166
\/ Bae UTEpEC Maximum depth (m) 1 20 30
‘/ 1 P Mean depth (m) 4 7 10
Water residence time [(yr) 0.7 4 1.1
uleOTEpoq Xpovoq Araal water load {m1,rr1l:l} 6.5 14 MD
- ! P-loadi 2yt 0.9 7 :
avavewong vepou st L 18 28 ND

v unAdtepoc pubuoc eloddou

’ Cooke et al. 1986, Thornton & Rast 1993
Opentikwy
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: Continuum
ARl SIS [ o e sl I s e e Lakes |--»
e e e Restrvolrs [==——r==smn=s >
el SR - =
- ——————— - —————— ->
Mainstream Tributary
"run-of-the-river" storage
reservoirs reservoirs
Mainstream
storage
reservoirs
Days Weeks Months Years

'

Increasing average residence time

Figure 29-6 Reservoirs occupy an intermediate position
between rivers and natural lakes on a continuum of aquatic
ecosystems. The extent of riverine influence and the hy-
draulic retention time determine the relative positions
of impoundment types (e.g., mainstream run-of-the-river,
mainstream storage, tributary storage) along the river-lake
continuum. (Modified after Kimmel and Groeger 1984.)
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DOpaypoAivec

ZWwvwon

Riverine zone
with wetlands

Transition zone

Epilimnion

Thermocline

Hypolimnion

www.unep.or.jp/ietc/publications/shortseries/lakereservoirs-1/5.asp
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Zwvwon BaBlac OpaypaAipvng

s

‘Evtovn Meiwon MNapouola
opldvTLa TaxVTNTOC KoL XOPOKTNPLOTLKA
uetadpopd BoAepdTnTag, ME PUOLKEG
vepPoU Ka alénon Alpveg
cwpaTdLaKN evomoBeonc

BoAepotnta {TNUATWY

Longitudinal zonation of water quality and other variables in reservoirs, Source:
http://www.unep.or.jp/ietc/publications/short_series/lakereservoirs-1/img/14-
img2.gif © United Nations Environment Programme

Awuvortotapto NeptBaAAov kat Opyaviouol

ApIOTOTEAEIO 2 4

A \ , .
BerTOVKNG Turpo Blohoyiog


http://www.unep.or.jp/ietc/publications/short_series/lakereservoirs-1/img/14-img2.gif
http://www.unep.or.jp/ietc/publications/short_series/lakereservoirs-1/img/14-img2.gif
http://www.unep.or.jp/ietc/publications/short_series/lakereservoirs-1/img/14-img2.gif
http://www.unep.or.jp/ietc/publications/short_series/lakereservoirs-1/img/14-img2.gif
http://www.unep.or.jp/ietc/publications/short_series/lakereservoirs-1/img/14-img2.gif
http://www.unep.or.jp/ietc/publications/short_series/lakereservoirs-1/img/14-img2.gif
http://www.unep.or.jp/ietc/publications/short_series/lakereservoirs-1/img/14-img2.gif

DOpayUaAilUVEC

MepPailov:

v Artouoia ovwtepwv GUTWV

v MIKPEC OUYKEVTPWOELC PUTOTIAAYKTOU

v Elopor] opyowvikAC UANC amo Enpd

v 'Yriap€n Kevwv TPodKWY OLKOAOYIKWVY BWKwWV
v MIKpOTEPOC apLlOUOC WV PapLwv

v' AotdBela reptBaAlovtoc
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DOpayUaAilUVEC

IxOuonavida:

* NMotaulocg mpogAevong

* EmBiwon kuplwe Atpvoddwy edwv (petaBoAn tng ocvotaong NG
LyBuomavidac anod peodplla og Alpvodlia €idn)

* AU&non rmAayktodaywv ebwv e€attiog tng peyoAvtepnc adBoviag
ntAayktou

* MetapoAn tng cvotaonc tne Buomavidac eattiog TnC ELoaywyneg 1n
auToxXBovwyv N eEWTIKWV 0wV (epumAovTiopoL)

ONUAVTLKOTEPOC Ttapayovtac dtapopdwonc tne ybuomavidac twv
bpay LaALLVWV

ENeLPn poviuncg vdpoBloc BAaotnong (vmdoTpWUO OVATTTUENC TTOAAWV
LOPOBLWY OPYAVIOUWY, OVATIOP Y WYLKO UTIOOTPWHA Yo TTOAAA €6n P aplwv)

Awuvortotapto NeptBaAAov kat Opyaviouol

Tunua BloAoyiag 26



Mpotewopevn BiBAloypadia

Cowx, I.G. & R. L. Welcomme, 1998. Rehabilitation of rivers for fish. Fishing
News Books 260 p.

Giller, P.S. & B. Malmqvist, 2000. The biology of streams and rivers. OXFORD
Univ. Press. 296 p.

Lapinska, M., 2005. Damming impact on fish in European rivers. Etoiynon
ek c ouvedpiac ' DpaypoAipvec: NeptBarloviikéc aAayEC kot Staxeipton’.
120 MaveAAnvio Zuvedplo IxBuoAoywv, Apapa 13-16 OktwBpiou 2005.

World Commission on Dams, 2000. Dams and development: a new framework
for decision making. Earthscan Publications Ltd, London and Sterling, VA 356 p.

Awuvortotapto NeptBaAAov kat Opyaviouol

Tunua BloAoyiag 27



BiAloypadia

Revenga, C., Brunner, J., Henniger, N., Kassem, K., and R. Payner, 2000:Pilot
Analysis of Global Ecosystems, Freshwater Systems, World Resources Institute, Washington, DC.
WCD (World Commission on Dams), 2000: Dams and Development: A New Framework for Decision-Making, World Commission
on Dams, Earthscan, London, UK.
Jungwirth, M., Muhar, S., Schmutz, S. 1995: The effect of recreated instream and ecotone structures in the fish fauna of an
apipotamal river. In: Schiemer, F., Zalewski, M., Thorpe, J. [Eds] The importance of aquatic-terrestrial ecotones for freshwater
fish. Developments in hydrobiology 105, Kluver Academic Publishers. Dordrecht, Boston, London, pp: 195-206
Schmutz, S., Kaufmann, M., Vogel, B., Jungwirth, M., Muhar, S. 2000: A multilevel concept for fishbased river type specific
assessment of ecological integrity. Hydrobiologia, 422-423 pp: 279-289
Petts G.E.1984. Impounded rivers. Chichester: John Wiley and Sons, 326 pp.
Vorosmarty CJ, Sahagian D. 2000. Anthropogenic disturbance of the terrestrial water cycle. BioScience.
Rosenberg DM, Berkes F, Bodaly RA, Hecky RE, Kelly CA, Rudd JWM. 1997. Large-scale impacts of hydroelectric development.
Environmental Reviews 5: 27-54.
Pringle CM. 1997. Exploring how disturbance is transmitted upstream: Going against the flow. Journal of the North American
Benthological Society 16: 425-438.
Dynesius M, Nilsson C. 1994. Fragmentation and flow regulation of river systems in the northern third of the world. Science
266: 753-762.
Dudgeon D. 2000. Going with the flow: Large-scale hydrological changes and prospects for riverine biodiversity in tropical Asia.
BioScience.
Pringle CM, Freeman MC, Freeman BJ. 2000. Landscape-scale effects of hydrological alterations on riverine macrobiota in the
New World: Tropical-temperate comparisons. BioScience.
Nilsson C, Berggren K. 2000. Alterations of riparian ecosystems resulting from river regulation. BioScience.
Chao BF. 1991. Man, water and global sea level. EOS, Transactions of the American Geophysical Union 72: 492.
Chao BF. 1995. Anthropogenic impact on global geodynamics due to reservoir water impoundment. Geophysical Research
Letters 22: 3529-3532.
McCully P. 1996. Silenced Rivers. The Ecology and Politics of Large Dams. London: Zed Books.
Neraas L.P, Spruell P. 2001. Fragmentation of riverine systems: the genetic effects of dam on bull trout (Salvelinus confluentus)
in the Clark Fork River system. Molecular Ecology 10(5), 1153
Postel SL. 1998. Water for food production: Will there be enough in 2015? BioScience 48: 629-637.

~Bajon E.K. 1992. How dams on the River Danube might have caused hybridisation and

Awuvortotapto NeptBaAAov kat Opyaviouol

ﬁplmOTéAﬁlo 2 8
QVETTIOT! 10 ’ ’
BerTOVKNG TuRua BroAoyiog



BiAloypadia

Cooke, G.D. Welch, E.B., Peterson, S.A. Newroth, P.R. 1986: Lake and Reservoir Restoration. 15t ed. Butterworth
Publishers, Stoneham, M.A.

Thornton, J. A. and Rast, W. 1993. ‘A test of hypotheses elating to the comparative limnology and assessment of
eutrophication in semi-arid man-made lakes’ in Straskraba, M. L., Tundisi, J. and Duncan, A. (Eds), Comparative
reservoir and Water Quality Management. Kluwer Academic, The Hague. 219 pp

Master LL, Flack SR, Stein BA. 1998. Rivers of Life: Critical Watersheds for Protecting Freshwater Biodiversity. Arlington
(VA): Special Publication of the U.S. Nature Conservancy.

Richter BD, Braun DP, Mendelson MA, Master LL. 1998. Threats to imperiled freshwater fauna. Conservation Biology
11: 1081-1093.

Wilcove DS, Rothstein D, Dubow J, Phillips A, Losos E. 1998. Quantifying threats to imperiled species in the United
States. BioScience 48: 607-615.

Duchemin E, Lucotte M, Canuel R, Chamberland A. 1995. Production of the greenhouse gases CH4 and CO2 by
hydroelectric reservoirs of the boreal region. Global Biogeochemical Cycles 9: 529-540.

Rosenberg DM, Berkes F, Bodaly RA, Hecky RE, Kelly CA, Rudd JWM. 1997. Large-scale impacts of hydroelectric
development. Environmental Reviews 5: 27-54.

Lapinska, M. 2005: Damming impact on fish in European rivers. In: Procedings of 12th Greek Conference of
Ichtyologists.

Awuvortotapto NeptBaAAov kat Opyaviouol

ﬁplmOTéAﬁlo 2 9
QVETTIOT! 10 ’ ’
BerTOVKNG TuRua BroAoyiog



a5 APILITOTEAEIO ANOIXTA

158 nANEmIEITHMIO AKAAHMAIKA 4y
»” OEIIAAONIKHE MAGHMATA

TéAocg Evotntog 13

Eneepyaoia: AativornouvAoc Aloviong
Oeocalovikn, Eapwo E¢aunvo 2014

ENIXEIPHEIIAKO NPOTPAMMA
EKﬂAIAEYZH KAI AIA BIOY MAGHEH EZ"A

*
* * ‘ \
; : @ ®©
* - ’ "
ok = npdypappa yio v avénwn
Evpumaiici Evuon EIAIKH YMNHPEZIA AIAXEIPITHE

YNOYPTEIO NMAIAEIAL & BPHZKEYMATON. MOAITIEMOY & ABAHTIZMOY

i ((

io
Me n ouyxpnparodétnon tne EAAGSag kai g Evpunaikic Evwong




