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% of planned hydropower plants in protected
areas
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Podil HP na celkové produkci energie

ﬁ Electricity Generation — estimate

If all small hydropower plants were built

If all medium and large hydropower plants were built

Highest estimate Lowest estimate
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Functional exchange pathways of matter, energy
and organisms (Ward and Standford, 1995)

and homes
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e dynamics

e aquatic communities

Ecosystem processes
Ecosystem structure

Biodiversity loss
(e.g. Cowx et al., 2002)

In Europe, > 74% of river systems are strongly
affected (Nilsson et al., 2005)




o spatial distribution (diadromous species)
 habitat availibility (vital habitats)
 timing of migration (reproduction)

« isolation (geneticka variability)

e response to environment (seasonal, climative
change...)

e injuries and mortality (spillways, turbines)

Il

Fitness of individuals and population
persistence



Habitat alterations

 transformation of lotic to lentic habitat
* loss of spawning habitat

¢ loss of floodplains and wetlands

Flow alterations

e migration stimulus, routes, vital habitats FRAGMENTATION AND FLOW REGULATION OF

e survival of eggs and juveniles g o
« food web E’“m

e hydropeaking (drift, inhibition of reproduction) Im_

Thermal and water quality alterations =

e thermal tolerance (reproduction) —

Ewropa

o water release (anoxic or hypersaturation . : . . . |
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e non-natural fish agregation (prey) = high predator abundance
* blocked, schocked, stressed, disoriented = more available prey

e increased predation also outside the fragmented river section




Environmental change  colonization rate
e productivity « fisheries management

» dynamics o establishment success

e connectivity e association with humans

and higher frequency of
e habitat degradation introdgctions 9 «

Spatial association of non-native species and dams
(Marchetti et al., 2004; Han et al., 2008...)
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Convention on Biological Diversity

5 June 1992 in Rio de Janeiro (includes 188 states)
Goals — to conserve biological diversity at all known levels

It recongnizes conservation in situ (at site) and ex situ (outside native range of
distribution)

Link: http.//www.biodiv.org

Convention on the Conservation of European Wildlife and Natural Habitats

19 Septeber 1979 in Bern (includes more than 50 states)

Goals — to conserve species diversity and their habitats with specific focus on long
distance migratory species, support international cooperation

Link:http.//www.coe.int/t/dg4/cultureheritage/nature/bern/default_en.asp

Convention on International Trade in Endangered Species of Wild Fauna and
Flora

5 June 1992 in Rio de Janeiro (includes 188 states)
Goals — to conserve species diversity through control of international transport

Link: http.//www.cites.org



Water Framework Directive

22 December 2000 in Brussel
Goals — it address the issues of water pollution and opened the framework for
ecological based water management in Europe

Habitat Directive (92/43/EEC)

In EU, major legislation of nature conservation policy that together with
EU Birds Directive of 1979 make up conservation systém NATURA 2000.
The main objective of these two directives is to ensure the favourable
conservation status of the habitats and species

found in the EU.

Council regulation EC No. 1100/2007 establishing measures for the
recovery of the stock of European eel

Link: http.//ec.europa.eu/environment



INTERACTION WITH ECOLOGICAL STATUS

Fish are good indicators (Schiemer, 2000) particularly of
connectivity (Jungwirth et al., 2000, Schmutz and Jungwirth, 2001,
Wolter and Bischoff, 2001)
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Recovery of river continuum = goals of WFD (Water Framework
Directive)



CONSERVATION STATUS OF FISHES

Threat status of freshwater fishes a) Czech republic (Musil, unpub. data), b)
Europe (Freyhoff and Brooks, 2001)

b)

LC
NT
VU
EN
ECR
HEW
HEX
ERE
NE

LC
NT
vu
EN

99 |
ECR T — 50,8

BEW
BEX
DD

N_6,6

15,1/

/
/
9,8/ |
L16,4
4,2|



CUMMULATIVE MORTALITY OF EEL IN CZ VS
COUNCIL REGULATION EC NO. 1100/2007

River basin No. tagged Migration success
individuals (%)

Berounka 20 20
Ohre 18 16.7
Labe 19 20

total 57 12.5
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Downstream longitudinal connectivity

Technology

e more difficult and complex

Mechanical barriers

e mesch

Behavioral barriers

e electric, buble, sound screens, repelent
lights...

» druhové specifické and highly dependent
on environmental conditions (turbidity
etc.)
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Adaptive weir management for safe downstream

" migration of European Eel
~ Cornelia Hackl, 28.01.2020
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"’ Lateral fish shelters in river banks as an innovative

[ ‘EESSEE OWER  measure for hydropeaking mitigation and river

restoration

Proposed
configuration
C8

From the experiments
to the prototype:
minimum dimensions
(for a river width of <10 m;
otherwise length of shelter

should correspond to river
width)

Flood level




Hydropower is essential for the future energy system

Energy Transition Climate Change Environmental Fl
Protection I

Hydropower is suitable for
providing the base load;
it is flexible, reliable and
can be planned, meaning
it complements the
fluctuating feed-in from
wind and solar power
perfectly.

By generating emission-free

electricity, it slows down
climate change and leads
to huge investments in
ecological improvements.
As traction power for trains,
it facilitates emission-free
e-mobility.

It ensures clean rivers and
streams by removing
consumer waste and
garbage from the water

flow.

It makes an important
contribution to flood
protection and actively
helps to deal with low-
water phases.
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The hydropower sector can together with scientists
develop solutions to mitigate the existing pressures
while fighting climate change with renewable
electricity production.
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»1HE THEORY OF EVERYTHING*

Technology

Type TECH

HP operation

Technical adjustment




»1HE THEORY OF EVERYTHING*

Socioeconomy

Cost trade offs

Public perception

Green energy

Time frame







EU

HP level

Risk/impact assessment (evaluation tools)

— AUT, Green Hydro (CH)
|
Evaluation/Monitoring —

Bratrich et al. River Research and Applications

Watershed level

+ cummulative impact assessment —

maping, modelling and prediction —
estimate of envi targets (SRN, UK)

Van Treeck et al. 2021. Sustainable Energy Technologies and Assessments



Pohled AOPK CR

Probiha zlepSovani stavu vodnich utvard — zajistovanim migraéniho zprichodnéni fiéni sité CR
Priprava (metodika) — Koncepce zprichodnéni ficni sité, Databaze migracnich bariér, Standard ochrany pfirody
Realizace (terén) — vystavba rybich pfechodu a realizace dalSich opatfeni (dotacni podpora)

Ovéreni (vyzkum) — monitoring realizovanych opatfeni
Uziteéné odkazy

https://www.mzp.cz/cz/koncepce_migracni_zprucho
dneni

Koncepce zpruchodnéni Fiéni sité CR
aktualizace 2020

http://vodnitoky.ochranaprirody.cz/

https://www.ochranaprirody.cz/publikacni-
cinnost/publikace/biologicke-hodnoceni-rybich-
prechodu/

https://standardy.nature.cz/res/archive/414/068340.
pdf?seek=1552472700

https://www.dotace.nature.cz/voda-
opatreni/obnova-migracni-prostupnosti-vodnich-
toku.html

2 Musil. Pavel Marek & Mirosiav Barankiewicz

BIOLOGICKE HODNOCENI
RYBICH PRECHODU

https://www.mzp.cz/cz/vodni_elektrarny_vyuziti_ana
lyza

METODIKA AOPK CR

_— Sy Dre ol https://www.mzp.cz/cz/prirode_blizka_opatreni



MVE na zajmoveé fFicni siti
« zdokumentovani stavu v ramci projektu Vytvoreni
strategie pro snizeni dopadu fragmentace fi¢ni sité CR

« terénni mapovani sbirané mobilnimi aplikacemi corm

o celkem sledovano vice nez .“ ¥ . ) . f‘ 1 * el AOPK B
+ 14,5 tis. km vodnich tokd (15 % Figni sité CR) £ B K,
° 9,5 tis. pﬁ'énych Objektloj % ' ; j‘,/.”\l

. 786 MVE
. 200 rybich pfechodu

Zary cat AOPK CR 2017 CUZX 2018

KONCEPCE ZPRUCHODNENI RICNi SITE CR -

VYMEZENI MIGRACNE VYZNAMNYCH VODNICH TOKU

MVE - Poproudova ochrana ryb

+ zmapované pitné piekitky

AN/ Mezinirodni prioritni koridory
NE 65 /S Narodni prioritni koridory
% Regionalni prioritni koridory
ANO 320
Nezjisténo 401
0 100 200 300 400 500

i Celkovy pocet MVE 786




Efektivita sektoru hydroenergetiky
dle dat energetického regulaéniho ufadu (ERU) k roku 2019 za CR

1605 VE s instalovanym vykonem cca 1,1 GW* pfi vice jak 1100 vlastnicich
instalovany vykon VE odpovida 10,18% z vykonu OZE ) oL
; Vykon MVE pfi poCtu 1605
skute¢na vyroba za rok odpovidala 1,18% z vyroby CR
pocCet MVE s inst. vykonem do 35 kW je cca 530 ks
|ze konstatovat, ze na skutecné produkci elektfiny
* se nejvyznamnéji podili 10 nejvétSich VE
s inst. vykonem nad 500 MW

* 65 VE prevazné v prehradach vyrobi vice jak

=do 1 MW (1540) = vice jak 1 MW (65)

polovinu z celkové vyroby

« u MVE neni zasadni rozdil na vyrob& mezi suchym, Vyroba GWh/rok
o - , ;v - , 1800
prumeérnym a srazkové bohatym rokem 1600
« to zadsadné neplati u VE 1400
1200
1000
800
600
* vyjma precerpavacich elektraren (napf. Dlouhé strané) 400 I I I I I
200 l
0

do 1 MW 1az 10 MW nad 10 MW
m2019 m2018 m2013



Diskuze k systému podpory — soucasné OZE
Stav

« soucasna struktura a proces je obtizné predvidatelny (dlouhodoby a
stfednédoby horizont) a neni navazan na skute¢né zajmy ochrany prirody

* napr. kazdoroCni cenové rozhodnuti ERU dle pomérné komplikovaného vzorce

» konec¢ny podil hydroenergetiky z OZE je relativné nizky, navic nejsou
podporovany vsechny HE zdroje (omezeno inst. vykonem)

« pocatecni investi€ni podpora dle zajmu ochrany pfirody
« probiha, dnes prioritné formou dotaci z OPZP
Navrh
» chybi dlouhodoba vyrobni (provozni) podpora tzv. greening

* provozovny na vybranych usecich vodnich tokl dle Koncepce zpruchodnéni ficni
sité CR, které pIni dlouhodobé stanovena kritéria jsou dotovana stalou platbou
na vyrobenou MWh

* v souCasnosti resp. po prechodném obdobi jednoducha pravidla (napf. umisténi
odpovidajicich Cesli)

» z dlouhodobého hlediska
« podpora pouze pri prokazani dostatecného efektu — na zakladé monitoringu

JE NUTNO SPOJIT SILY V RAMCI EXPERTNI PRACOVNI SKUPINY
KOORDINOVANE Z MZP CI MZe.



Thanks for your attention



