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Impact of Dams

* The introduction of barriers represents one of the major factors affecting riverine fish
populations, in particular of migratory species.

» Different types of obstacles and barriers (culverts, weirs, bridge aprons, dams,
hydropower stations, pumping stations, tidal flaps and sluices) can adversely affect their
migration.

* Typical negative effects of barriers include:
1. the loss of upstream habitats due to restrictions in river continuity,

2. delays in migration and

3. last but not least direct mortality at pumping stations, water intakes and,
especially for downstream migrating species, hydropower turbines.
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Impact of Dams

Dams affect the hydrological, biological and ecological
characteristics of an aquatic ecosystem

Hydrological discontinuity
Change of river flow status
Biological isolation
Decrease of sediment deposits

-~
Habitat loss
Loss of biodiversity
Eutrophication

River Delta Erosion




L_=— 0S Basin: Barriers -

Protected Areas:
* Nestos Gorges (Natura 2000)
* Nestos Delta (Natura 2000, Ramsar)

*Total length: 234 km (140 km)
*Basin area: 5.749 km? (2.280 km?)
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pEndls-S Methods: Ecological flow estimation

Table 1. The discharge classes at which the study area was sampled and the corresponding water level values provided by
the Toxotes telemetric station.

Discharge classes
1 2 3 4 5
Rated value (m3/s) 5 2 22 32 42

Discharge range (Q) (m3/s) 3-6 9-14 19 — 24 29-34 39-44
Water level range (W) (m) 0.04 - 0,07 0.1-0.17 0.12-0.28 0.33-0.39 0.45-0.51

Table 2. Classification of HMUs according to their hydrological features and habitat features.

HMU type Hydrological features

Glide Smooth flow, moderate to high velocity (= 0.4 - 1 m/s) Shallow to deep (= 0.3 -0.9 m)
Riffle High velocity flow, intense mixing, surface ripples (= 0.6 — 1.2 m/s) Shallow (= 0.3 - 0.6 m)

Pool Low velocity flow (up to 0.4 m/s) Deep (>0.9 m)

Backwater Negligible flow velocity (= 0 m/s) Shallow (<0.3 m)




Materials & Methods:—Ecologica
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Hydrological data collection
(flow rate, depth & substrate
granulometry)

Fish fauna identification &
length measurement

Spatial & morphological data
(mapping & 19 morphological
variables)
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Biological data
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Habitat suitability



Results

Fish fauna composition downstream the Toxotes dam
8 families, 13 species
Anguillidae: 1 species, Bleniidae: 1 species, Cyprinidae: 6 species, Cobitidae: 1 species,
Nemacheilidae: 1 species, Percidae: 1 species, Poeciliidae: 1 species, Salmonidae: 1 species

. Barbusstrumicae* P 56.17
. Squaliusorpheus® 29 5.70
.~ Rhodeusamarus® 213 323
1332 17.68
40 053
. Alburnoides strymonicus® 1,008 1338
” 019
27 036
" 065
150 199
6 0.08
. 0.03
7532



Results

Hydromorphological model
Quantified hydromorphological variables for each HMU

Entire stretch frequency distributions - Nestos

Water depth
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Results
-

Area variation of available habitat with flow rates 42, 32, 22, 12 and 5 m3/s
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Percentage of available habitat per species and age class on the total wetted area
per discharge value
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Results

Optima
Suitable
Unsuitable

e Determination of minimum available habitat (red line)
e Quantification of habitat loss by comparing reference
conditions (upstream) with modified conditions

(downstream)

Habitat area [%]

Discharge [m” /5]

Flow time series - Nestos
Reference conditions

Altered conditions
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Results d

/ Mesohabitats suitability for Squalius orpheus (adult) at 5, 12, 22, 32 and 42 m3/s

Optima
Suitable
Unsuitable




Results B — | —————

/Mesohabitats suitability for Squalius orpheus (juvenile) at 5, 12, 22, 32 and 42 m3/s

Optima
Suitable
Unsuitable L




Results

Physicochemical variables

>

The results showed the presence of intense
thermal stratification in the dam-lakes during the
summetr.

The water temperature downstream of the dams
was found to be 9°C lower than the temperature
upstream the dams.

In autumn the water column was relatively
homogenized.

Regarding nutrients, a gradual reduction of nitrates,
phosphates, silicates and ammonia has been
observed on the surface of the dam-lakes while
increasing at the bottom.

This has as a results reduced concentrations of
these nutrients downstream of the dams.

The suspended solids are permanently retained in
the gradients (up to 99%).
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Barbus strumicae: variation |

Métpnon Amnooctacn

Nepypadn

Avavtn mAnOuopog

Katdvtn mAnBuoudg

M1
M5

M6
M7

M8

M9
M20

M28

M30

M38

1-2
5-6
8-9
9-10
2-13
4-11
6-9
15-23

Mnkog kedpaAng

Andotacn amd TO QAVWTIEPO ONUEiO TOU €eAdxLOTOU
UPoug Tou oupaiou pioxou £wG TO AVWTIEPO ONUELO
€vapéng Tou oupaiou mrepuyiou

‘Yyog oupaiou pioxou

Amnéotacn amd TO KATWTEPOU ONUELO TOU EAGXLOTOU
UPoug Tou oupaiou pioxou €wG TO KOATWTEPO CNUELD
€vapéng Tou oupaiou repuyiov

Andéotacn amd TOo TEAOG TNG PBdong Ttou &€8plkol
mtepuyiou oTo XapunAotepo onpeio Tou EAAXLOTOU
Uoug Tou oupaiou pioxou

MHrkog tng Bdong tou eSpkov tepuyiou

Anéotacn and To Tiocw MEPOG Tou Kpaviou otnv apxn
T™NG KATtW yvabou

Anootacn anod to TéAog Tou paxlaio mrepUyLlo oTtnV
apxn Tou KoltakoU mtepuyiou

Amndéotacn anmd TO AVWIEPO ONUELO TNG apxng Tou
oupaiou mrTeEpUYiOU HEXPL TO TEAOG TNG PdAong tou
£8pkou Ttepuyiou

Mrkog Tou Bwpakikol mrepuyiou
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Variation in morphological characteristics between the upstream and the downstream populations.
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Métpnon Amootaon Heprypagn Avavt Katavtn
TAnOvopdg TinOvopog

D1 1-2 Mnkog TG KEPOANG l T

D5 5-6 Amdotaon and To avdTeEPO oNpelo Tov ELGYLGTOV VYOLG 1 l
TOL OVPAIOL PIGYOV £MG TO AVATEPO oNUEID EvapEng TOv
ovpaiov TTepLYiov

D6 6-7 Amdotaon Amd and v Kdto Bdon tov ovpaiov £ TO 1 l
KAT® onpeio Tov eAGLGTOL VYOLG.

D7 7-8 Amdotaon omd To YoOUNAGTEPO CMUEI0 TOL EAVYIOTOV 1 T
VYoug Tov Yoplod 6T KATMTEPO GNUEI0 TG APy TOV
ovpaiov TTEPLYiov

D8 8-9 Amdotaon and t0 TEAOG NG Phong Tov €dpLkod l T
TTEPVYIOV GTO YAUNAOTEPO OMLEID TOV EAGYLETOL VYOLG
oL ovpaiov picyov

D9 9-10 Mnkog g Baong tov edpikov TTEPLYIOV | T

D20 2-13 Amdotaon aynd 1o omicbo dkpo Tov Kpoviov Emg To 1 l
TéL0G TG KaT® Yvabov

D28 4-11 Amdotacm amd 10 TELOG ToL paytaio mTepHyLo 6TV apyn 1 l
TOL KoMKV TTepuyiov

D30 6-9 Amdotacn oamd TO OvOTEPO onpelo TG opyn TOL 1 l
ovpaiov mrepLYiov péxpt To TEAOG TOL NG PAong TOL
£dpkov mrepuyiov

D38 15-23 Mnkog Bopakikod Ttepvyion 1 |

Variation in morphological characteristics between the upstream and the downstream populations.

Variation in the meristic characteristics of the two populations were identified:

1.

2
3.
4

the number of dorsal fin rays,
the number of caudal fin rays,
the number of anal fin rays and

the number of lateral line scales.



W Greece: the casestuc

Fish passage design
1. The fish pass channels joins with an existing irrigation channel, which is passing underneath the main road.

2. Inthe exit of the fish pass a number of boulders will be placed in order to create the conditions to attract migratory fish.
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Various designs for the fish passage. &




Wﬂ -Greece: the casestuc
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