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Uvod — teoretické koncepty

Prostorové skaly vodnich ekosystém

Zmeény vodnich tokl v podélném profilu

Lateralni a vertikalni interakce vodnich tok( s okolnim prostredim
Stojaté vody — vztahy k povodi, procesy ve vazbé na prostorové clenéni
Dlouhodobé trendy ve vyvoji vodnich ekosystémi

Sezonni dynamika faktor( prostredi a biologickych spolecenstev
Teplotni rezim povrchovych vod

Ekologické aspekty pritokového rezimu a hydraulickych podminek

Antropogenni modifikace vodnich ekosystému (se zfetelem na caso-
prostorové aspekty)

Potencialni dopady zmén klimatu ve sladkovodnich ekosystémech

Caso-prostorové aspekty adaptacnich opatfeni a revitalizaci degradovanych
ekosystém

Pripadové studie



CASO-PROSTOROVY RAMEC VODNICH SYSTEMU

Variabilita sladkovodnich ekosystému v prostoru a ¢ase

" fyzikalne-chemické parametry
= biologicka spolecenstva

= ekosystémove procesy



SLADKOVODNI EKOSYSTEMY TEMATA

e struktura

e fluvialni procesy

e chemické a fyzikalni parametry

e vazby na terestrické ekosystémy

e vodni biota

e znecisténi a antropogenni degradace
e bioindikatory

e revitalizace

* management vodnich ekosystému



CASO-PROSTOROVY RAMEC VODNICH SYSTEMU

VZTAHY PROSTOR —
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DYNAMIKA PLOSEK

HIERARCHIE FLUVIALNICH EKOSYSTEMU



PROSTOROVE SKALY

“Putting It All Together’’: Assessing Stream Health, Stream Classification, Environmental Flows and Rehabilitation 279

Hierarchy of factors Processes Typical spatial Patterns of physical
defining classification scales (km?) characteristics
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Seasonality of flow and potential thermal
Macro regime. High and low flow regimes.
& 103

Seasonality of the flow and thermal regimes.

2 ' 3 Frequency of high flows. Sediment transport
10% - 105+ regime.

e Flow variability. Water chemistry due to

. geology e.g. inorganic nutrient status, pH and

10-10%2  dissolved and suspended inorganic matter.
St Sediment supply.

SOURCE OF FLOW
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e, Frequency and duration of low flow. Water
A0 chemistry including total nutrients and organic
i matter.

Flux of sediment, water and hydro chemicals.

Micro Distribution of flow rates. Flood intensity.
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Figure 9.14. Schematic diagram representing River Environment Classification (REC) levels based on controlling factors and the
patterns of physical characteristics at typical spatial scales. Source: Snelder et al. (2003). Reproduced by permission of
American Water Resources Association

1 Hydraulic geometry. Bankfull discharge.
4 Habitat volume. Local flood power. Sediment
size range. Riparian conditions.




VAZBY NA OKOLNIi KRAJINU ODTOKOVE POMERY

ZONE 3 ZONE 2 ZONE 1 Stream bottom
Runoff Managed Undisturbed
Control Forest Forest

Naiman, Décamps & McClain, 2005, Riparia 9



STRUKTURA A FLUVIALNI PROCESY POHYB LATEK

Pohyb latek a hmoty

e povrchovy odtok

e prisak do podpovrchového odtoku a do podzemnich vod
e propojeni koryta toku s ricni nivou

o striddni pereji a tisin, laterdlni koryta, poricni tiiné

e gradienty prametri prostredi v podélném profilu toku

10



FLUVIALNI EKOSYSTEMY PROSTOROVE $KALY

vztah mezi prostorovymi skalami a jejich casovou
Istabilitou B o
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I The spatiotermnporal scaling of riverine food webs, Selectad fields of investigation that might be expected toalfect web siructure
rocesses al the different scales are highlighted as text. Solid double-headed arrowes indicate the typical spatiolermn 1 limits
e investigations; the dashed arrows indicate rarer irslances, where these limils are excesded.



STRUKTURY A FLUVIALNI PROCESY PROSTOROVE SKALY

Spatial dimensions of stream ecosystems
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FLUVIALNI EKOSYSTEMY DIMENZE

Fig. 1.4 The four-dimensional nature of stream and river ecosystems. (Adapted from Ward,
1989.)
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FLUVIALNI EKOSYSTEMY RIENT KRAJINA

Fig. 1 Three perceptions of rivers as landscapes. (a) The river is an internally homogeneous element contained within a broader

terrestrial landscape. (b) The river is connected with the surrounding landscape by a series of flows across the land—water boundary,
or longitudinally down the river corrdor. (c) The dver is a part of a landscape that is internallv heterogeneous, and there is therefore a
‘landscape’ within the river system as well. The images are of the Fume Tagliamento in ltaly, rdver kilometer 43, The width of the
active river corridor is ¢, 250 m, altitude 300 m, stream order 6. Photo from 17 November 1986, Instituto Geographico Militare, Firenze,

courtesy of Klement Tockner.
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FLUVIALNI EKOSYSTEMY

Fluvial

Biogeography reomorphology

Organismal
biology&
ecology

Stream
ecology b

Fig. 1 A comparison of foundational disciplines for (a) the fields
of landscape ecology, and (b) fluvial landscape ecology.
Hydrology, fluvial geomorphology, and stream ecology are the
integral scientific underpinning of fluvial landscape ecology,
making fluvial landscape ecology a fundamentally different field
of study from landscape ecology.

Biogeography

EKOLOGIE RICNi KRAJINY

Geomorphology

Perturbation
ecology&
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Organismal
biology&
ecology

Community
ccology a
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Freshwater Biology (2002) 47, 641-660

Fluvial landscape ecology: addressing uniqueness
within the river discontinuum
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FLUVIALNI EKOSYSTEMY RIENT KRAJINA

Ekologicke souvislosti krajinné ekologie

Organism

traits
Ecological
Landscape & . Landscape o—» p:tte rr?tand

pattern .\—/ pm?ess .~ process
Composition [Structurej
=-. ' . Connectivity
. Patch quality ‘ Boundaries

patch context

Fig. 5 A framework for integrating the central themes of
landscape ecology and their effects on ecological systems. After
Wiens (in press). 19



KONCEPTY FLUVIALNICH

EKOSYSTEMU

J. N. Am. Benthol. Soc., 2000, 29(1):84-5

@ 2010 by The North American Benthological Society
DOL: 101899 /0680481

Published mnline: 5 February 2010

Patch dynamics and environmental heterogeneity in lotic ecosystems

Kirk O. Winemiller!

Department of Wildlife and Fisheries Sciences, Texas A&M University,
College Station, Texas 77843-2258 USA

Alexander S. Flecker’
Department of Ecology and Evolutionary Biology, Cornell University, Ithaca, New York 14853 LISA

David J. Hoeinghaus®

Department of Biological Sciences and the Institute of Applied Science, University of North Texas,
1155 Union Circle 310559, Denton, Texas 76203-5007 USA

Theory of iskand Patch disturbance, Source-gink Fesponses to MNeutral theory of
biogeography (MacArhur communities métapopulabons digturbance meincs biodieersity
and Wilson 196T) {Lavin and Paine 1974) {Pulliam 1988} (Townsend at al, 1997h) | | (Hubball 2001)
Concepls of Metapopulation Inermedinte P-D concemp Rénigw: Book
intermediate concepl diglurbance sirgam communiy disturbance, Metacommunities
disturbance and [Lawvins 1963) hypothasis acalogy patchinass, Halyoak af al,
pateh dynamics in [Conneall 1378, [Townsend 1389) divarsity 2008)
community ecology Husion 1975) (Lake 2000}
(Hutchingon 1953) .:
1953 1964 1887 1965 1871 1873 1975 1877 1879 1881 19B3 1885 1967 1985 1851 1893 1885 1897 1980 2001 2002 2003 2004 2005 2008 2007 2008
Book: Fluvial Rivier contfuum Revigw: P=D in lakic Varanok and stream Riwvier higrarchy Headwaler siréam
procEsses in contap! syshems htiroganeity and invertebrale hiterogeneity
geomorphalogy Vannobe &1 al. 1980) [Pringle et al. 1988) {Palmear at al. 1997} distribution {Goodearham at al.
fLeapold stal. 1564) | Boundaries fluvial Cuantifying spatial (P wtul- 2003) s
: . BCOSyEtams heterogenaity : T
F'ﬁ‘f'm in landscape (Maiman at al. 1988) (Cooper &t al. 1987) : :
soology R Patch perimeter Rivering ecosystem
{(Forman and Godron 1981) | | = SSERNCNICE Fm web spalial to area and invertebrates | | synthesis
[ ssmam bty (Sitver et al. 2004a etal
(Resh et al, 1988) {Polis et al. 1997) er et al. ) (Therp et al. 3006)




CASO-PROSTOROVY RAMEC VODNICH SYSTEMU

prostorové usporadani (pattern) a casovd dynamika

= struktury

= hierarchie (povodi, Skalovdni ruzné velkych jednotek)
= ekosystémove procesy

" jnterakce s terestrickymi ekosystémy (ekotony)

= yztahy mezi strukturami a jejich dynamikou/stabilitou

Heterogennost je vlastnost, kterou se oznacuje skutecnost, Ze urcity celek je slozen z

rozdilnych ¢asti. Heterogennost oznacuje rliznorodost, nestejnorodost.
21
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PROSTOROVE USPORADANI

" yspordddni minerdlnich ¢dstic v ramci habitatu

" fidicim faktorem lokalni hydraulické poméry a pratokovy reZzim

= biotické substraty (rostliny, biofilm, partikulovand organicka
hmota)

" podélna, lateradlni a vertikalni dimenze

22



STRUKTURY A FLUVIALNI PROCESY DIMENZE
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FLUVIALNI EKOSYSTEMY PROSTOROVE $KALY

prostorové skdly,
hierarchie Ficni sité a
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DYNAMIKA PLOSEK (PATCH DYNAMICS) KONCEPTY, TEORIE

PLOSKA (PATCH)

= pomeérne homogenni ploska nepravidelného tvaru, ktera se lisi
od svého okoli (Forman 1995)

= od zrnka pisku po geomorfologickeé prvky krajiny

MICROPATCHES

Pagastia cf. partica

5.0 cm 1.0 cm

Fic.2. Larval retreats of Pagastia cf. partica and Micropsectra sp., two predominant micropatch types in Carp
Creek that significantly modify epidendric algal communities. Carp Creek is a second-order, nutrient-poor
stream located in the northern, lower peninsula of Michigan. 25



FLUVIALNI STRUKTURY A PROCESY

Fluvialni struktury

 koryto (mineralni a bioticky
substrat)

- brehy (ekoton, regulace)

Fluvialni procesy
e eroze — transport — sedimentace

« ekologickeé procesy (asimilace, respirace, rozklad organickeé
hmoty, aktivita organismu)

26



FLUVIALNI EKOSYSTEMY

Dynamika plosek (Patch dynamics)




HIERARCHIE - PROSTOROVE SKALY

povodi/Zkoridor/habitat
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FLUVIALNI EKOSYSTEMY TYPY RICNICH KORYT
o ) Typy fi¢nich koryt
eroze (bocni, hloubkovad) :
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Nanson & Knighton, 1996; Miller & Miller, 2@07



KONCEPTY FLUVIALNICH EKOSYSTEMU

Applicability of ecological theory to riverine ecosystems

] gradientova, ana/y’za _I. "}"’. "-.‘i-"-;u'd, (‘. .I.- ].{L'Il-\jl'.lﬁﬂlfl Lu]i{ K. .I.UL'I:{l'.IL"]'
= disturbance

»  hjerarchie

Table 1. Selected concepts of river ecosystems, positioned within their general theoretical framework, and
the extent to which each addresses the four-dimensional perspective of lotic coosystems (sensu WARD 1989,

- Ekotony Thearetical frameworlk Lotic ecology concept Four-dimensional perspective
Longitudinal Lateral Vertical — Temporal
. kO”Ekt/VIta Gradient analysis Strealm zonatlon Y
(WHITTAKER 1956) iTLuEes & Borosaneany [963)
Fiver contnuum x ()
(VANNOTE et al, 1980
[ [j;p»nrhcic corridor x x x ()
(STANFORD & WarD | 993)
Disturbance Serial discontinuity W X ()
(PICKETT & WeITE 1985)  (WarD & STanrorp 19955)
Flood pulse W W
{Jumk eral. 1989
Telescoping ecosystem () x )4
(FisHER et al. 1998)
Ecorones ."'l.l.]|.|i1|.|L- terrestrial ecotones X b ()
(CLEMENTS 1905) ( Barnan & Decamrs 1990)
Hiera |'c|1§.' Catchment hierarch v x )4
(ALLEM & STarm [982) { FrisseLL et al. 1956)
Connectvity [ [~J|u|u-'|-. connectviry (0 b ®

(MERRIAM 1984 { AMoRros & Roux 1988)




KONCEPTY FLUVIALNICH EKOSYSTEMU

INTEGRATED MODEL:
AVERS AS DYNAMIC ECOSYSTEMS

N rd
< succession boundary
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( Connectivity

) Catchment
Cooos s ) Chm)
-4 tleodplain scaling Hierarch

dynamics
Telescoping
yporneic \ Ecosystem
rri Serial
alluvial disturbance/
aquifers recovery Discontinuit

longitudinal || gradients

I 1l
clinal In-lrlil

[Fiuar Guntinuum) (Straam Znnatlnn_)

Fig. 2. A modular framework for developing an integrated model of dynamic river ecosystems.
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FLUVIALNI EKOSYSTEMY

PROSTOROVE SKALY (STRUKTURA A PROCESY)

= INTERAKCE S TERESTRICKYMI EKOSYSTEMY
= HYDROMORFOLOGIE A EKOHYDROLOGIE

= RICNI HABITATY
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FLUVIALNI EKOSYSTEMY

Skdly Fiéni sité — uspofdaddni studii

segments
e
basin T

riffles

within
segmeant
EEI
og o
sections
within
riffle

D samples
O it
] section
Fig. 1. Sampling design for one basin, where succes-
sive nested spatial units are randomly selected: three
segments, three riffles per segment, three sections per
riffle and three samples per section.

term storage

Sediment transfer

Upland Upland Floodplain Large
valley valley river
Erosion Erosion/ deposition Deposition
(aggradation/degradation)
Coupled Partly coupled Decoupled
e —— —
Extremely sensitive

Catchment polygon

Riparian sub-
corridor
polygons

Riparian corridor

polygon

Sampling reach

33

Fig. 2 Examples of GIS polygons used ko analyse land-cover palterns al five spalial scales, including the enlire catchmenl, riparian
corridor and three riparian sub-corridors extending 208, 1000 and 2008 m upsiream from the sampling reach.



FLUVIALNI EKOSYSTEMY

Skdly Fiéni sité — ekologické filtry

Regional species

Regional i
peol egional speciss

el

Space

Fig. 3 The ‘filtering” of species with certain traits among
hierarchical spatial scales. Environmental or landscape filters at
the watershed /basin scale (A) restrict the occurrence or abun-
dance of species lacking particular traits at the vallev /reach
scale (B), and 20 on to the channel/ unit scale (C) and micro-
habitat scale (D), as indicated bv the truncation of the vertical
lines. Because riverine systems are dynamic, the ways in which
the environmental filters restrict community membership at
different scales will change in space and time. Modified from
Poff (19497,
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Fig. 2 Major ecolomes and pathways of exchanges of malerials,
energy, and organizms in the longitudinal (A}, lateral (B},

and wertical (Ch dimensions of a riverine system. F‘mgu}lWard
& Wiens (2001).



KONEKTIVITA

" definice konektivity zaloZzena na dynamice metapopulaci
(genetickd konektivita) nebo spojitosti struktury krajiny
(opak fragmentace)

" ficni ekosystemy jsou do znacné miry pod kontrolou
hydrologické konektivity (prenos hmoty, energie nebo
organismu zprostredkovany vodou — v ramci prvku
hydrologického cyklu nebo mezi nimi): napr. mezi korytem a
ricni nivou nebo mezi povrchovou vodou a aluvialni zvodni

= rozmanitost sméru hydrologické konektivity je zakladem
vetsiny struktur ekosystému a jejich procest napric riznymi
prostorovymi a casovymi skalami
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PROSTOROVE VZORCE — PODELNY PROFIL

= zonalita definovana teplotnimi pomeéry a zdroji organické hmoty

" vazba organismu na abiotickou zonalitu (rybi pdsma, potravni
strategie bezobratlych)

= Teorie ficniho kontinua (Vannote et al., 1980)
= Teorie diskontinuit ve vodnich tocich (Stanford, 1983)
= Nutrient spiralling concept”

" antropogenni naruseni podélné kontinuity (pohyb
plavenin/pritok, teplotni reZim, migrace bioty)

36



PODELNY PROFIL TOKU RIENT KONTINUUM

shredl:fer; %
e zmeény ve spadu koryta mmmﬁm

e zastinéni

e puvod organické hmoty | g .-.onmmf

'"""’b“ Mtedﬂers
= predators

e pomér produkce a respirace s

e teplotnirezim

e vlastnosti substratu ]
ok : e s
. g Eﬂaﬂrgu:late Lighor
River Continuum Concept L s> et " A

(Vannote et al. 1980) M ‘ .@ _H |

Relative Channel Width ] {From Vanmeie of al., !?ﬁ%}



PODELNY PROFIL TOKU ZONACE BIOTY

e pstruhové

lipanové

* parmove

cejnoveé

delta

stream zonation concept (ILLIES & BOTOSANEANU 1963)

e krenal
e rhitral

e potamal .,



PROSTOROVE VZORCE — LATERALNI DIMENZE

vs/v 7

" propojeni procesu v koryté toku a ricni nivé

" gbioticka specifika laterdlnich biotopu (slepa ramena, poricni
tuné, vétveni koryta)

" mira konektivity v zavislosti na pratoku (Flood pulse concept)
" ficni koridor (vegetace, requlace tokdu, korytotvorné procesy)

" jnterakce prutokového reZimu s morfologii koryta = rozmisténi
habitatt

ally flooded at |
st once each year.




FLUVIALNI EKOSYSTEMY

Ure 8.3 The spatial structure of landscapes can be described in terms of matrix, patch, corridor, and
3aic at various scales. After the Federal Interagency Working Group 1998.

RIPARIA
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FLUVIALNI EKOSYSTEMY
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FLUVIALNI EKOSYSTEMY — LATERALNI DIMENZE

Minor Major Main
secondary secondary channel
channels  channels

e \/&

Density

Diversity, production,
trophic complexity

-4

Fig.1 Lateral gradienls in commumnily
parameters and production of benthic
invertebrates in a large flood plin river: the
Middle Parana. Modified from Marchese &
Excurra de Drago (1992),
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FLUVIALNI EKOSYSTEMY

Modely laterdlni dimenze a jeji dynamiky

=muggemam fquatic macrophytes ----<0---- Fish
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Fig. 10 Species richness peaks for different faunal and floral
components (including native and non-native species) along a
Danube-floodplain transect (idealized curves, modified from
Tockner, Schiemer & Ward, 1998). The connectivity gradient
extends from the main channel to the edge of the flood plain, a
distance of about 1 km.

TELESCOPING ECOSYSTEM
MODEL

E' Eupotamal
g
2
Par |
% arapotama
=
o Plesiopotamal
15
@
E Palasopotamal
=
IE Maxirmum Maximum
connectivity individuality
Flood pulse Dry phase

Fig. 3 A conceptual model depicting how floodplain water
bodies, that exhibit essentially uniform conditions during the
period of inundation, re-establish their individuality during the
dry phase (based on a modification of the telescoping ecosystem
model of Fisher o al., 1998). Eupotamal refers to the main
channel or side channels with both upstream and downstream
connections to the main channel; parapotamal refers to side
channels with onlv downstream connections to the main
channel; plesiopotamal refers to a former braided channel that is
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PROSTOROVE VZORCE — VERTIKALNI DIMENZE

= principy komunikace povrchovych a podzemnich vod

= specifika morfologickych jednotek koryta (pereje, tisiny, okraj
toku, stérkové lavice)

= vertikdlni profily zdkladnich abiotickych parametri a
distribuce bioty v dnovych sedimentech
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STOJATE VODY — PROSTOROVE USPORADANI

= zakladni rozliseni litoralu, profundalu, pelagialu
= vyznamné rozdily v riznorodosti prostredi dna

= vodni sloupec se vyznacuje parametry teploty, rozpusténéeho
kysliku (prip. dalsich plynu), pruhlednosti, biologickych procesdu,
pritomnosti spolecenstev organismua)

= v litoralnim pasu hraji roli heterogenita prostredi, vlastnosti
ekotonu (kolisani hladiny) a svételné podminky
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CASOVA DYNAMIKA STOJATE VODY

= vertikalni stratifikace stojatych vod

= teplota jako ridici faktor

= sezonni cyklus

= dlouhodobé zmény (paleolimnilogické rekonstrukce)

» vliv nadrzi na regulované toky
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CASOVE SKALY

hodiny — dny — tydny
(meteorologické jevy vs.
krajinny pokryv /
geomorfologie)

meésice - roky
(sezdénni extrémy pritoku —
sucha/povodné)

Gene flow

and microevolution
Macroecology
Biogeography

Landscape ecology

Whaole river

/stream
| Food web models
Intergenerational population dynamics
Cross-system subsidies
(lotic/lentic/marine/terresirial )
L

Time

Empirical food wehs
Field experiments
Behavioural studies {colonisation, predator avoidance)

> 10 let (dlouhodobé zmény klimatu,

krajinného pokryvu)
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DYNAMIKA PROSTOROVEHO USPORADANI




CASOVA DYNAMIKA

Casovd dynamika Fi¢nich ekosystémd

e prutokovy rezim
e teplotni rezim
e ziviny, zakal, kyslik

PRUTOKOVY REZIM

(@)
Longitudinal
profile

g-.

\\—)

Hydrograph

Rapid

response

Slower, prolonged
response

f‘-—-....

(b)

Basin
shape

—

Hydrograph

AN
AL

Figure 4.16. Effect of various factors on hydrograph shape: (a) stream slope and (b) catchment shape. Modified from Gregory
and Walling (1973), based on (a) Schumm (1954) and (b) DeWiest (1965) and Strahler (1964), by permission of Hodder and

Stoughton Ltd
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CASOVA DYNAMIKA

Ephoron album

Ternpoeralure [C)

FIGURE 3.14 The stquence of changes in water cem {iem 10 comp
FIG : 0 . perature necetsary for the fly Epfo

Lﬂﬁh:%du:gfﬁ vi;np.luu during t::dwmur;-dmmjum 0°C (1) is broken by npuﬁ:gmrfg ium:::lprin;?;hich :[:::
. - Nymphs marure and reproduce duris & the short, warm summer in Saskarchewsn, ¢

produce egps thar will develop [4 i exten i i ekl e
P nox op (4} until they experience an ded period of freezing temperarures. (From

TEPLOTNI REZIM

1.0
Polypedilum spp. & E__,_h__h_
_f” )
= 08 rF
)
=
g 06 f
=
E
2
e .
= D4
g
o
)
= 02r
[
0
0

Temperature (°C)

FIGURE 3.18 Daily growth rates (mgmg™" day™') as
a function of temperature for three aquatic insects found
on snag habitat in the Ogeechee River, Georgia, and
reared in streamside artificial channels. Insects include
the midge Polypedilum, the black fly Simulium, and the
mayfly Baetis. (From Benke, 1993.}
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CHEMICKE PARAMETRY
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CASOVA DYNAMIKA DALST PARAMETRY

Casovd dynamika Ficnich ekosystémi dynamika epizody do¢asného zavodnéni
vodniho toku s obdobi sucha

Mala Hana (9.-19.8. 2018)
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ANTROPOGENNI VLIVY




Matural factors Regional species pool Humzn impacts

FLUVIALN I E KOSYSTE MY Specialion, immigration Global warming
from adjacent regions, [ acid rain
extinctions, climate, -
geology i

o rr . , Catchment
Faktory ridici vodni

spolecenstva na ruznych Damming, land use

vy sy Water quality, i

skalach vegelation type "~ a— Cloresiryand
Segment agriculture)

pollution

Rﬂtﬁ u:f:-nsln.n_;ﬂ?un
Shading, substratum Reach subatratumm mining
composition, predamak“"--.._.‘ -

Fishing, local free
i cutti
Moss, algae, detritus, Rifflel | g— nd

interatices ‘-""“‘-'---..-_ pool

|

Local
species
poal

Fig. 2 The establishment of local species composition can be

likened to a filtering process where species in the regional pool
are filtered awav as a result of natural and anthropogenic factors

acting at different scales. 54



FLUVIALNI EKOSYSTEMY

Regional
pool

Dispersal
constraints

Habitat
constraints

Biotic
constraints

Local
assemblage

filtry - revitalizace

bohaté spolecenstvo ochuzené spolecenstvo
(a) (b)
ABCDEFGH | ABCDEFGHI ABC E I ABC E I

ABCD

Habitat degraded

SULELLL
>

w L J

ABCD FG

Habitat restored

r w

¥ ¥

ABC

ABC

Habitat degraded

Habitat restored

Fig. 2 Hypothetical outcomes of habitat restoration on a local species assemblage with (a) intact and (b) depleted regional species
pools. Restoring habitat when the regional species pool is intact allows species F and G to pass through the environment-constraint
filter and thus contribute to the local assemblage. However, when the species pool is depleted, comprising only resistant species,
restoring habitat does not result in species additions at the local scale (adapted from Rahel 2002).
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ANTROPOGENNI AKTIVITY V KRAJINE

zemedelstvi

« odtok Zivin a pesticidu
 eroze pudy — jemné sedimenty
 meliorace (zahloubeni, naprimeni, degradace pobrezni
zony)
urbanizace
« koncentrace odpadu
« zkapacitnéni koryt
* nepropustné povrchy
regulace tokli
e Upravy koryta
« zmény prutokového rezimu

« fragmentace vytvarenim bariér




BIOLOGICKE INDIKATORY

bioindikatory — integruji casovou historii prostredi

druhy

populace

spolecenstva

kombinace rtiznych skupin (biologickych prvki)

Wﬁukmterecobjy.dlg% P‘%% Qié ?3? >k

The Taxa. aid. Awm{qu Database far Freshuwater oﬁ‘gm;m;

biomonitor — akumulace latek v biomase




BIOLOGICKE INDIKATORY

recentni paleo-rekonstrukce

populace indikatorového taxonu

teplota vody

Ve
o

LT

pait teplota
toxicka latka I g p_
VF\;STEV f{f:g: g trOer
Szt |mem| 2 acidifikace
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OCHRANA VODNICH EKOSYSTEMU

Hodnoceni stavu (Water Framework Directive)

chemicky stav ekologicky stav

(O rafec

\ J

|

stav vodniho utvaru

)

aktivity vedouci k zachovani nebo

dosazeni alespon dobrého stavu
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REVITALIZACE VODNICH EKOSYSTEMU

naprava poskozeneho hydromorfologického stavu

« maly prostorovy rozsah

 Iinterakce s parametry delSiho useku/povodi

- reakce indikatori je ziretelnéjsi na Grovni jednotek koryta
(habitatl)

- biologicka reakce je vazana na urcité habitaty, casto
nutné udrzovaci cinnosti

strategie napravy poskozeni

 soulad mezi lokalnimi a velko-prostorovymi strukturami a
procesy
« vyhodnoceni ucinkl (BACI)
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