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= Ovlivilovani biologickych procesti ve
vodach clovekem

— hydrologicky rezim recipientl
m vodarenské odbéry a derivacni elektrarny
m ekologicky unosné minimalni prdtoky

m Vodnl stavby
Podélné regulace

\'A A4

— Pricné regulace
m Jezy

m Prehrady
m Preruseni ricniho kontinua a Spickovani hydroelektraren
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m Znecisténi vod
— Globalni znecisteni
m Acidifikace vodnich ekosystém(
m Eutrofizace vodnich ekosystémdl
m Globalni oteplovani
m Globalni znecist'ujici latky a radionuklidy
— Lokalni znecisteni
m Tepelné znecisteni




UEDITE

m Lokalni znecisteni
— Klasifikace odpadnich vod
m Typy a zdroje odpadnich vod
m Biologické ucinky

— Samodistici pochody ve vodnich télesech
(recipientech)
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m Prirozena a rizena restaurace a
revitalizace vodnich ekosystému
— Pojmy a legislativa
— Na urovni povodi — krajiny
— Na urovni ricniho Useku
— Zdanlivy stret ekonomicko-socialnich
zajmu s ekologickymi
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Dostupné ucebnice
domaci

Zelinka M. & Kubicek F., 1985: Zaklady aplikované hydrobiologie.
Skripta. SPN Praha.

Zelinka M. & Sladecek V., 1964: Hydrobiologie pro vodohospodare.
SNTL Praha

Sladeckova A. &SIédec”:ekV 1995: Hydrobiologie. Nakl. CVUT.

Sladeckova A., Vymazal J. & Sladecek V., 1982: Navody k
laboratofim z technické hydrobiologie. Skrlpta VSCHT Praha

Straskraba M. akol., 1992: Metodika sledovani a hodnoceni jakosti
vody vodarenskych 'nddrzich. HBU CSAV C. Budé&jovice.

Svobodova Z. a kol., 1987: Toxikologie vodnich Zivocichf. MZP CR a
CRS, SZN Praha.

St&panek M. a kol., 1979: Hygienicky vyznam Zivotnich dé&jd ve
e 4ch. Avicenum Praha.

Stérba O. & Rosol J., 1989: Zneciéténi a ochrana vod. Skripta PF UP
Olomouc.




Dostupné ucebnice - cizi

+

] Y 4

Hynes H.B.N., 1960: The biology of polluted waters. Liverpool
Univ. Press

Welch E.B. & Lindell T., 1980: Ecological effectes of
wastewater. Applied limnology and pollution effects. E&FN
SPON, London

Mason C.F., 1991: Biology of freshwater pollution. Second
edition. Longman sci.&Tech., Harlow England

Hellawell J.M., 1986: Biological indicators of freshwater
pollution and environmental management. Elesevier
App.Sci.Publ., London

Rosenberg D.M. & Resh V.H. (Eds.), 1993: Freshwater
biomonitoring and benthic macroinvertebrates. Chapman &
Hall, New York.
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Dostupneé ucebnice -
specialni

Calow P. & Petts G.E. (Eds.), 1994: The Rivers Handbook.I.II.,
Blackwell Sci., Oxford.

Eiseltova M. & Biggs J., 1995: Restoration of stream ecosystems. An
integrated catchment approach. IWRB Publ. 37., UK.

Eiseltova M. (Eds.), 1994: Restoration of lake ecosystems. A holostic
approach. IWRB Publ. 32, UK.

Gore J.A. (Eds.), 1985: The restoration of rivers and streams.
Theories and Expirience. Butterworth Publ., Boston, USA.

Harper D.M. & Ferguson 1.D. (Eds.), 1995: The ecological basis for
river management. J.Wiley & Sons, Chichester.

Boon P.J., Calow P. & Petts G.E. (Eds.), 1992: River conservation and
management. J.Wiley & Sons, Chichester.

$riakgu J.0.(eds.), 1983: Aquatic toxicology. J.Wiley & Sons, New
ork.

Hoffman D.]., Rattner B.A., Burton Jr., G.A. & Cairns Jr., J.,1995:
Handbook of ecotoxicology. Lewis Publ., Boca Raton.




Naplin oboru

+

m Aplikace obecnych poznatku do
vodohospodarske praxe

m Co sem patri:

— Detekce, kvalifikace a kvantifikace
antropogennich vlivQ

— Bioindikace stavu vodniho prostredi
— Biotechnologie ve vodohospodarstvi
— Vyuzivani a zneuzivani vody clovekem




Ekologicke vlivy (disturbance) ve

vodnim ekosystému

Zmeéna klimatu
Vzestup UV radiace
Rist populace
Emise z dopravy
RozsSirovani mest
Kysely dést’
Spotreba vody v
aglomeracich
Uzivani biocidl

m Chlorace vody

Produkce tekutych odpadt

Vodni nadrze a elektrarny
Vlysychani recipientl
Minimalni prltoky
Drénovani kyselych hornin
Introdukce novych druhl
Export vody mezi povodimi
Vysoké priitoky - zaplavy
Plaveni dreva

Motorova lodni doprava
Sportovni rybarstvi

Vodni sporty




Historie zachazeni s vodou
(vodohospodarstvi)

m Babylonie (Chammuraki) — prvni znamé
zakony o vode — 18. stol. pred Kristem

— Kdo ukradne nadobu na vodu zaplati tri Sekely,
kdo ukradne vodni kolo, bude mu ut’ata prava
ruka

Mutakki (1130 p. Kr.)
Zlodéj konve vody byl trestan smrti

Pojem ,,vodopravni jednani* — spory mest Ur,
Eridu, Nirive a Akkad o vodu z Eufratu.




Prvni vodohospodarské

stavby
+

= 2000 let p.Kr. — vodovod ve meste Bavianu
v Asyrii (prvni zname klenby v architekture)

m Stavitel Iy v Clne prvni fizeni prtoku na
rekach Jangc "tiang a Chuang Che, hraze,

povodné jen za 10 — 20 let, stal se cisarem
Chuang Ti.

s Evropa - Rim— Aqua Appia 305 | p. Kr.
stavitel Appius Claudius

m Doba Augusta Octavia — 700 ver &nych
studni, 130 kasen a 150 vodotrys




Vodohospodarska sprava

m Babylonie — kralovsky urednik se
zvlastnimi poctami
— na ulici byl doprovazen cestnym
doprovodem dvaceti pistct a bubenikd.

Museli mu davat prednost vsSichni mimo
knézi a kralovske rodiny.

m Rim r. 97 za cisare Nera — ministr
Curator Aquarum




Vodni pravo v Anglii

+

1653 — The Compleat Angler
1847 — The Gas Works Clauses Act
1861 — 1865 — The Salomon Fischeries Act

1857 — ministerstvo Royal Commission on
Prevention of River Pollution

1876, 1890 — The Rivers Pollution Act

1898 — Royal Commission on Sewage Disposal
1898 — Ministry of Health, Agriculture and Fisheries
I. Svétova valka — klasifikace dle B.O.D.
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Vodni pravo u nas

Kolem 1500 — Vladislav Jagelonsky — pravni zasada
o verejnosti tekoucich vod. Splavne reky byly
statkem kralovskym (tedy statnim).

16. a 17. stol. — mlynarske rady

19. stol. Rakousky obcCansky zakon

1870 — Rissky vodni zakon (93/1869)

Prvni republika — plati Rissky zakon

I. Statni vodohospodarsky plan 1949 — 50
Zakon o vodnim hospodarstvi 11/1955 Sb.
Zakon o vodnim hospodarstvi 138/1973 Sb.

Zakon €. 254/2001 Sb. - o vodach (vodni zakon)
http.//www.tzb-info.cz




Principy prava

_+_

m Zakon

m Vladni narizeni

m Vyhlasky vlady a ministerstev

m Vyhlasky krajl a obci

m Smérnice (WFD — Ramcova smérnice o vodé
— EU, Smérnice OECD, UNESCO, IUSN atd.)

s Normy (CSN — EN — ISO)
m Zavazné metodiky




Historie aplikovane
hydrobiologie

m Hodnoceni jakosti vod — saprobiologie
— Kolkwitz & Marson (1902,1908,1909)
— Thienemann 1930 — metody
— Pantle & Buck 1955
— Liebmann 1958 — 1962
— Hynes 1960
— Wetzel 1965
— Uhlmann 1970




Historie aplikovane
hydrobiologie — u nas

m Bratfi Cyrusové a R. Sramek — Husek

m L. Hanuska

m V. Sladecek, M. Zelinka, P. Marvan, F.
Kubicek

m A. Sladeckova, P. Rotschein,

m ). Zahradka, S. Zahradkova, J. Kokes,
D. Némejcova, K. Brabec a pracovnici
povodi.




Kde se provozuje

+

m Ministerstvo zivotniho prostredi

— Vyzkumny Ustav vodohospodarsky TGM
Praha, Brno, Ostrava

— Cesky hydrometeorologicky Ustav Praha
s pobockami Brno, Ostrava.

— Ceska geologicka sluzba
— Agentura ochrany prirody
— Ceskad inspekce Zivotniho prostiedi




Kde se provozuje

m Ministerstvo zemedeélstvi

— statni podniky Povodi Ohre, Vltava, Labe,
Morava a Odra

= Velké toky, vodni nadrze

— Zemedélska vodohospodarska sprava

m ZVHS zabezpecuje vykon spravy drobnych vodnich
tokti v délce vice nez 35 tisic kilometrl a vice nez 11
tisic kilometrii odvodnovacich zarizeni, dale mimo
jine i 493 nadrzi (stav k 31.12.2005). Jedna se o
vodni toky protekajici zejmena zemedelsky vyuzivanou
krajinou, ale i zastavenymi castmi obcl.

— Ceské lesy s.p.
m drobné toky v lesich




Statni podniky Povodi




Kde se uci

+

m Vysoka skola chemicko-technologicka Praha
— Fakulta technologie ochrany prostredi
s Ustav technologle vody a prostredi
m Vysoké uceni technické v Brné
— Chemicka fakulta
= Ustav chemie a technologie ochrany Zivotniho prostiedi
— Fakulta stavebni
= Ustav vodniho hospodéfstvi obci
m Ustav vodnich staveb
= Ustav vodniho hospodérstvi krajiny
m Mendelova zemédelska a lesnicka univerzita v Brné
— Agronomicka fakulta
s Ustav zoologie, rybarstvi, hydrobiologie a vCelarstvi

s CVUT Praha, CZU Praha a dalsi
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Ovliviovani biologickych procest ve
vodach clovekem
Hydrologicky rezim recipientti

+

1. Vodarenské odbéry, odbéry pro zavlahy

2. Derivacni vodni elektrarny

3. Prehrady s energetickym nebo zavlahovym
rezimem

4. Podélné regulace pritok{ a vlastniho toku

5. Zmeny Vv krajiné — lesnatost, zemédélskée
hospodareni, zastavba krajiny lidskymi
sidly




Derivacni elektrarny
Mlyny a mlynské nahony

REDUCED FLOW OR
DE-WATERED REACH




Derivacni vers. klasicka
elektrarna
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Prehrady s energetickym
nebo zavlahovym rezimem
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Co tyto regulace
vyvolavaji?

+

m Zména rocniho a denniho
hydrologickeho rezimu

= Zmena rocniho a denniho teplotniho
rezimu

= Zméeny v odnosovém rezimu

m Zmény morfologie a granulometrie
sedimentt dna a brehd

m Minimalni prdtoky




Rocni prubeéh prutoku a
teplot
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Denni prubéh pratokt —
spickujici vodni elektrarny

+
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Denni prubéh pratokt —
spickujici vodni elektrarny

Evening peak I/s) m
Evening peak i/s)

Morning peak (max. 16.5%s) Evening peak (max. 16.2/s) 50 Morning peak 3/s)m
—~ Morning peak J/s) n

Evening peak (46.5%/s) Morning peak (46 %/s) Whole day peak (ma/s§7 m

Momin@(iﬁ 3s)

Morning peak 3/s) m

1,0 ¥s




Denni prubéh pratokt —
spickujici vodni elektrarny

Czech Republic

Austria




Denni prubéh pratokt —
spickujici vodni elektrarny

Afternoon peak (9,8 3/s)
Afternc

Early morning peak (7,8 13/s)
_/

Evenig peak (/s)m

Morning peak {/s)m

. Early morning peak¥/sym
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Denni prubéh pratokt —
spickujici vodni elektrarny

DYJE RIVER, AUTUMN 1994

DISCHARGE [m’/s]
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Denni prubéh pratokt —
spickujici vodni elektrarny

g
g
2

DALY FLOW (m3/s)

D L T e

i 16 17 18 19

Daily flow pattern over a one-week period at the sampling station (2-5km below Valparaiso Dam) in March and July 1990.
Minimum flows were at night and during weekends




Denni prubéh pratokt —
spickujici vodni elektrarny

s Zména hydraulickych parametri — max. a min.
prltoky

No. of Shear Stress
Turbin  Rel. Depth (¢cm)  Discharge (m3.s')  Current Velocity (m.s')  Boundary Reynolds No. (dyn.c
m2)




Zmeny Vv teplote vody a v
dalsich parametrech

+




Zmena saturace a
vodivosti

+
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180

River km




Denni zmeny teploty a
dalSich parametrt

Temperature
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Time (min)
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Denni zmeny teploty a
dalsich parametri

+
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Zmeny v dne a na brezich

+

m Rychly odnos lehkych castic — nic se
neuklada, koryto se porad vyplachuje

m Kolisani saturace — posun anoxicke —
redoxni zony k povrchu

— Dlsledek substrat prorostly inkrustacemi
Zeleza a manganu

— Neprostupnost dna
m Trvala a masivni eroze breh(




Zmeny v granulomerii
substratu
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Layers of bottom
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Zmeny v organické hmote
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Biologickeé a ekologicke
dlisledky zmén hydrologického
+reiimu
m Na Urovni druht a populaci
bezobratlych a obratlovcli

m Zmény spolecenstev bezobratlych a
obratlovcli

m ,Montanizace" potamalnich Useki

m Preruseni ricniho kontinua (River
Discontinuity Concept)

m Fragmentace ricnich Usekd




Minimalni prutoky
jL- Spickovani — mezi $pickami casto az
nulové pritoky
m Derivacni elektrarny — mlyny s nahony
— ovlivnény usek reky
m Odbéry vod — vodarenské a uzitkove

m Manipulace s vodospodarskymi
soustavami napr. napousténi rybnikd




Definice minimalniho
prutoku MQ

m MQ je bilan¢ni hodnota, ktera ma
charakter prednostné zabezpeCovaného
naroku na vodni zdroj; respektuje
zachovani podminek pro biologickou
rovnovahu v toku a v jeho nejblizSim okoli
a umoznuje obecne¢ uzivani vody, ktere
nevyzaduje povoleni vodohospodarskych
organti. (SVP CR)




Bernhard Statzner 1990

+

Z:akladem posouzeni musi byt morfologie dna.
Cim vétsi byly technické uipravy v Koryté feky, o to
musi byt nadlepsSen zbytkovy prutok (Resrabfluss).

Pro bezobratlé je hloubka méné Kritickou proménnou
nez pro ryby, kde je treba respektovat takeé urcité
proudéni.

Zbytkovy prutok by mél byt “prirodé blizky”, vCetné
prislusného slozeni a distribuce celkové fauny dna
nebo vyznamnych druhui.

Zbytkovy prutok musi vyhovovat rybam i koristi.
Prutokové podminky vyhovujici chranénym druhum
se musi preferovat pred ostatnimi.

MOEKOL se musi stanovovat pripad od pripadu.




Metoda Kubicek & Zelmka

Q ls

30

m Dle m-dennich
pritokd

m Q330 - 300
ekologicky
Unosny pritok dle
kvantitativnich
dat — zachovano
80% abundance
a biomasy




Doporucovana MQ v koryté

+

m QM dni za N let: Stalnaker 1979, Bovee 1982 -
hodnota minimalniho prutoku Q7dni za 10 roku
je definovana jako skryta zasoba vody, ktera

poteCe béhem M(7) za sebou jdoucich dni a bude
podkrocena 1x za N(10)let.

O MQEKOLZ Statzner 1990

® Qwr: minimum flows (Gordon et al. 1992) je
prutok pottebny pro volny pohyb ryb, k zajisténi
dostatecnych skrysSi, ma piijatelnou teplotu,
obsah kysliku a imérnou salinitu




Doporucovana MQ v koryté

+

Q364 - Qss5: Vodohospodarska praxe, Metodika pro tpravu toku
(revitalizace)

Q364 - Q355 - Q330: Odpovida %Q 8 - 14 - 22 % (Kubicek a kol. 1991)

Qs47: N=10, ptirozené toky bez ovliviiovani (Swiss, Germany -
Schadler 1988)

Qa: 10-30% — 60-100% (kratkodob¢ pieziti az optimum pro ryby a
bezobratle - Leonard et al.1986, Tennant 1976 metoda Montana)
(Q300-Q330: Poup€ 1991, pro ryby

Q210-Q270: Muzik 1993, pro ryby

Q1s0: Sprava CHKO Jeseniky, pro lososovite a mihule

MQbioi: Zelinka 1983

MQexko: Horvathova &Skoda 1994 (0,65 - 0.75 Qs6s)




o

< 0,05 ITIS.S'1 stod

0,5 = 5,0 m3.3-1 0355d

> 5,0 ITI3.5'1 (QSEEdiQSM) . 0,5

| Doporucovana MQ v koryté
+




Hodnoty Q - reka Svratka
+

Svratka Dalecin N=25
Q, 3,966 m’s™’ 100%
Q355 0,480 m’s™ 12,1%
Q330 0,520 m’s™ 13,1%
Q120 50%
Svrtaka VN Vir N=35
Qa 4,100 m’s™ 100%
Qsss 2,030 m’s™ 49,5%

OZEN 2,067 m’s™ 50,4%




+

Hodnoty Q - reka Dyje

Dyje Podhradi \

Qx 4,793 mi’s” 100%
Qs 0,747 nis™ 15,6%
Qsss 0,977 nis™ 20,4%
Qs00 1,299 ni's™ 27.1%
~(Ds0 50%

Dyje Hamry N=5

Qx 5,136 nrs’ 100%
Qs 2,050 nv’s’ ~40%
Qsss 2,634 nis™ 52.2%
Qs30 2,984 nis’ 58,1%




Vliv zmeén hydrologie a
fyz.-chem. parametri

+

= Populace a druhova uroven
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Taxony jen nad
prehradou Vranov

Plumatela repens
Unio crassus

Unio pictorum
Lymneaidae
Potamantus luteus
Ephoron virgo

Apelocheirus
aestivalis

m Cyrnus trimaculatus

m Neureclipsis
bimaculata

m Lype phaeopa

m Arthripsodes
cinereus

m A. albifrons
m Mystacides nigra
m Ceraclea dissimilis




Taxony jen pod
prehradou Vranov

+

m Dugesia gonocephala
m Polycelis nigra

m Perlodes microcephala
m [soperla grammatica
m Isoperla obscura

m Perla burmeisteriana
m |euctra fusca

m |Leuctra albida

Gammarus roeseli
Agapetus sp.

Oligoplectrum
maculatum

Limnephilus sp.
Potamyphylax latipes
Chaetopteryx sp.
Sericostoma sp.




Biomasa a produktivita

Benthic invertebrate biomass (g/m?2)-Bregenzerach

poiiuted infiow




Reakce spolecenstva
vodnich bezobratlych

Pocet taxonil — druhova bohatost

Druhova rozmanitost




Jak dlouhy usek je
ovlivnén

Na Dyji az do
vzdalenosti 32 km
po proudu pod
prehradou Vranov

Sampling sites  Value of t- test P
S1-S2 2.33 0.04
S2 -S3 - 0.62 0.55
S3 - S4 -2.24 0.04

S1 -S4 -0.24 0.82




Ostatni typy pricnych
rehrazenin - jezli
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Zakladni vlastnosti a vlivy

m Vznik nadrze G=B.v6
pohyb splavenin G — hmotnost ¢astice, B
: : — soucinitel koef. treni,
= Airyho rovnice hustoty vody a &astic, v

— rychlost proudéni

kritickéd rychloat vody druh usazenin primér zrna mm
vm, s
, :

jemny pisek
hlinito-pf{s&itd zemina
hruby pisek
drobny &té&rk
hruby St&rk
balvany, kameny




Zakladni vlastnosti a vlivy

m Nadrz

— Vznik noveého prostredi — stojaté vody

m usazené sedimenty — rozkladné procesy —
odnimani rozpusténého kysliku

m vetsi plocha hladiny — teoreticky véetsi
moznost rozpousteni kysliku pres fazové
alehlt

— Vlastni prepad vodniho paprsku pres
korunu jezu nebo vyvar spodni vypusti




+

Zakladni vlastnosti a vlivy

m Ddlezita veli¢ina — konstanta reareace K, ,
ktera je méritkem reareacnich schopnosti
toku a je zavisla na teplote, turbulenci
vody, plose hladiny atd.

= Nahrazuje se: K> = Fo
Rovni =

ovnice pro
atmosférickou @D _ _dc H @ =D
aeraci ) dt o “

Soucin udava mnozstvi kysliku v g, které projde za 1 den pres
plochu 1 m2. Hodnota je primo umeérna kyslikovému deficitu pod

hladinou; ¢im deficit vétsi tim se voda rychleji dosycuje.




Zakladni vlastnosti a vlivy

To %s

. e LT 100

byst¥iny, vodopédy 5,3 m.d~1 0,48
rychle tekouci{ vody Lo 0,15
velké reky RN % : 0,10
pomalu tekouci vody 0,78 0,07
velkd jezera 0,55 0,05
malé rybniky 0,17 0,015

typ vody r

Hodnot sou&inu r, °a/1°° pouZi jeme tehdy, vychdzime-1i p¥i odhadu povrchové
aerace nikoliv z absolutnich hodnot kyslfikového deficitu D, ale z hodnot relativ-
niho kyslikového deficitu, vztaZeného k hodnot# maximélnfho nasycen{ vody kysli-
kem D(%), vy jéd¥feného v procentech,




Zakladni vlastnosti a vlivy

+

m V nadrzi nad jezem muze vniknout anoxicka
nebo anaerobni zona — v zasadé neznamy
jev pro tekouci vody

m Na prepadu — ve vyvaru prekotné syceni
vodou plyny ze vzduchu (O, a také N,)

m Vznik mikrobublinek plynt

— efekt tzv. bubble disease - nekrdzy na zabrach
ryb a bezobratlych = snizeni fitness a produkce




Channel Substratum Composition

Preruseni
ricniho — =

Native Biodiversity

kontinua

Low
Headwater Headwater = Montane Montane Piedmont Piedmont Coastal Estuary

Stream Transition  Floodplain Transition Valley Transition Floodplain
Floodplain

Reservoir




Preruseni ricniho kontinua

g
[
Q
-
€
®
[N
®
Q.

123 4567 8 9 10 11
Stream order

FIGURE 9. The serial discontinuity concept: influence of an im-
poundment on ecological parameters in a river system. Discontinuity
distance (DD) is the downstream or upstream shift of a parameter (e.g.,
primary production) a given distance (X) due to stream regulation. Pl
is a measure of the difference in the parameter intensity attributed to
stream regulation. (From Ward, J. V. and Stanford, J. A., in Dynamics
of Lotic Ecosystems, Fontaine, T. D. and Bartell, S. M., Eds., Ann
Arbor Science Publishers, Ann Arbor, M1, 1983, 29. With permission.)




Preruseni ricniho
kontinua

Rozdily mezi odtokem
z epilimnia resp.
nestratifikované .

nadrze a z hypolimnia G TR

TOTAL STOCK

o
o
o
<
o
~N
o

50
DISTANCE (km)

Steady state model solutions for effect of placing a reservoir
on the fast river. Solid lines represent the original solution
for the free flowing river. The reservoir starts at 78 km with
the dam at 100 km. Two cases of downstream effects are
represented as: M -- discharge from vertically mixed reservoir;
H -- hypolimnetic discharge from a stratified reservoir.




Preruseni rFichiho
kontinua

WANEHAG
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Effect of reservoir on spiralling length. See Figure 7 legend
for explanation.




Feruseni ricniho

ontinua

Zmény v pomeéru
CPOM/FPOM

Vliv na potravni
skupiny
bezobratlych

[Headwaters

FPOM

cPOM l

Collectors

[_] Grazers

Predators
[__J Shredders
Fig. 3.2 Comparison of the composition of functional-feeding goups at the upper, middle and lower reaches of a
natural river system (left) and an impounded system (right) where the impacts of the dam include increased

‘proportions of coarse particulate organic matter (CPOM) and less fine particulate organic matter (FPOM) in the

tailwater. Increased clarity causes increased periphyton growth for grazers while hypolimnetic releases decrease the
number of degree-days in the tailwater by as much as hall that in the natural system. (After Stanford & Ward 1984.)




Preruseni ricniho
kontinua - souhrn

STREAM ORDER
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TENNESSEE VALLEY REGION
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Ostatni
regulace —

+opevﬁavémi
breht a
dna

a) Zatrubneéni

b) Panelova opevnéni —
piné nebo vegetacni
tvarnice

c) Zpevnény nebo
nezpevnény kamenny
zahoz, dratény program

d) Kamenny zahoz jen na
narazovém brehu
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Ostatni regulace —
opevnovani brehti a dna




Reakce bioty na opevnovani
— potravni skupiny
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Ostatni regulace —
podeélny profil

Navrhy Uprav geometrie toku
GILIEVE))

[] 1846
1857

m 1884 Llandinam
@ Hall

FIGURE 21.5. Recovery of a straightened reach of the River Severn at Llandinam, mid-Wales




Snizeni
samocisticich
schopnosti toku

Regulace fek zkracuji ¥i¢ni sit a mohou
zpusobit zdvazné prodlouZeni znetistEnych
usekd.

A — zdroj odpadnich vod, ktery znecisti
feku na IV. tfidu (BSK; = 35 mg.1"!)

a soudasné misto, odkud je pfirodni tok
zregulovan v poméru délek 3 : 2

B = 20 kilometri ptivodni feky od zdroje
znelisténi. Zde by d&istota byla diky
samodisténi opét ve II. tfidé¢ (BSK;

cca 5 mg.11)

B’ — 20 kilometrd zregulované feky.
Protoze samodcistici schopnost Klesla
regulaci dvakrét, odpovida Cistota vody sotva
ptechodu IIL a IV. tidy

C = 40 kilometrt pavodni feky. Jiz 20
fi¢nich kilometrti by mé&lo opét II. tfidu
&istoty

D — puvodni feka by jiz 40 kilometra
vedla dobrou vodu

C’ — 40 kilometrii zregulované feky. AZ
zde dosahuje voda opét IL tfidu Cistoty.
Tento bod je cca tiikrat vzdilendjsi

(ve sméru vieobecného toku) od zdroje (A)
ne¥ misto na pavodni fece, kde by doséhla
stejné Cistoty

T Hs T g
- " [ 2
) ¢ 1\

S

B

FING L ‘}j@‘ﬂ"
0
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Fragmentace rek
(ekosystemu

Rotenburg

3
[
-
n
4
@
X

100 150 200 km
Figure 1. Distribution of Heteroptera (E]) and Plecoptera (M) species (identified only by tick

marks) at 20 sampling stations along the Fulda river from spring (km 0) to mouth (km 220).
Rhieobiontic species black, rheoxenic species stippled. Data after Marten (1983) and Zwick (1969).

(¢} 50 100 150

Figure 4. Physical and biological gradients along the Fulda river, at 20 sampling stations from
spring (km 0) to mouth (km 220). Top: cumulated species numbers (1) of Ephemecroptera,
Plecoptera, Heteroptera, Coleoptera, Trichoptera and Diptera: Chironomidae; approximate
location of several townships and tributaries (underlined) also indicated. Bottom: relative
importance (%) of rheobiontic (M), rheophilic () and rheoxenic ([[]) species in the taxa listed
above.




Naprava a zachrana
znehodnocenych
+ekosystémﬁ

m Restaurace ekosystémU — pojem
hlavné uzivany v USA a Britanii
— Odstraneéni priciny nebo umelé vytvoreni
podminek blizkych ptivodnimu stavu
m Revitalizce — v EU

— VSe jak v predeslém bodé a navic vraceni
pUvodnich taxont flory a fauny




Predmet a uroven zasaht

+

FLOW
REGIME

ENERGY
SOURCE STREAM ECOSYSTEM

STRUCTURE
HABITAT

STRUCTURE

AND

FUNCTION

WATER
QUALITY




Vstupni udaje a
rozhodovaci proces

+

Paradox hospodarské urovne a znecisténi vod / znehodnoceni
ekosystémii

WATER QUALITY . BIODIVERSITY & HABITAT
| " QUALITY

Vistula Odra Elbe

. Rhine

\ﬁstu!i idra ' .

ECONOMIC PROSPERITY ™= ECONOMIC PROSPERITY




Integrovany ekologicko-
ekonomickeé-socialni
+management

Total
River Water
Management

@ -
Integrated
Water management

Socuology




Realizovatelneé cile

+

Habitat quality

Reference
r . image

”

”~
”

Target

/.7 -4 Rhine

e Water quality




MICROHABITAT
e.g. zones of varying
substrates, water
depths and current
velocities within the
river channel

order to create substrate and
velocity diversity (boulders, tree
stumps, pilings, small groynes)

improves conditions for specific life
cycle stages of riverine species

(e.g., spawning substrate or larval
refuges for salmonids and rheophilic
cyprinids)

MACROHABITAT
pool/riffle sequence
within the bank full
channel

installation of a series of groynes,
etc., initiation of pool/riffle
sequences,

river bank enhancement

ideally creates the full set of
conditions for the complete life cycle
of individual riverine species (brown
trout) as well as for the integrity of
the fish community

REACH

river  channel and
floodplain within a 1-5
year floodplain

creation of meanders
initiation of channel widening

an increase in the habitat available
for species utilizing both the main
channel and floodplain tor the
completion of their life cycle (pike,
various cyprinids)

SEGMENT

river channel and
complete floodplain
characterized by the
same river type

widening of the river bed in
order to initiate braided or
meandering river segments
large scale excavation of flood-
plain alluvium along severely
entrenched river channels

fulfillment of habitat requirements
for all species living within these
braided and meandering segments,
including the lateral connections
within the floodplain

STREAM-SYSTEM
part of the catchment
area characterized by
different river types

removal of man-made
obstructions to fish migration and
sediment transport (dams, torrent
control devices, eic.)

fulfillment of habitat requirements
tfor species utilizing the entire stream
system (e.g. anadromous
Acipenseridae)




Uroven povodi — Fiéni
systém (dilci povodi)

+

= Naprava
odtokovych
pomeérd v
krajiné

a Uroven zemi
(Uzemnich
celkl) a
statli

12 3 45 6 7 8 9 10 Days




Kde Ize zasahnout, co Ize
zmenit

Table 1. Important hydromorphological “intervention-responsc™ relations caused by water and river
management interventions in the Rhine river basin.

Intervention Hydromorphological Mitigating measure
responsce

——m— s —— - ———— -+ ——————— —— s+ . ————— —

Drainage ol peatland in the Oxidation of peat leading to Higher dikes and more
Rhine delta subsidence of the landside part — powerful pumping stations
of the dikes in the polders

Regulation of river sections Lrosion of the riverbed and Higher dikes
and constricting the floodplain  lowering of the water tables
by dike construction Increased peak levels

Hydro-electric dams and Accumulation of sediment Sediment supply on

navigation channels on the upstrcam side of the the downstream side of
dam and increased riverbed the dam '
crosion downstream of the dam




Zaplavova uzemi - nivy
Present situation

cultivated area

deep pool
winter dyke

groynes

paved bank summer dyke

hardwood
floodplain forest

Reference model

g T

secondary channel

shallow sum morbed

hardwood
floodplain forest

Target model

cultivated area




o I Y 4 Y 4 Y 4 |
Cross section
a. Floodplain river

floodplain and channel width—

b. Leveed river

Velocity (m &7 1)
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Uroven habitat — Gpravy
jezu — koruna jezu a objem

Headwater




Uroven habitat — apravy
jezui — prostupnost jezu




Urover habitat —

TN

prostupnost ricnich asekt

+

m Rybochody na jezech
— vedle jezoveho télesa
— Vv jezovém telese
— rybi vytahy (elevatory)
— zabrana migrace ryb do turbin
m Specialni zastinéné nahony s vetsi
hloubkou

= Vybudovani cesty primo v koryte




Uprava brehii a dna

< / Pins
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End of < %
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in bonk NN .
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Biomonitoring zasaht
m Populace indikatorovych taxond
m Spolecenstva bezobratli a ryby

Trophic dynamics

Hydraulic geometry

Climate




