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EKOSYSTEMOVY PRISTUP

« zahrnuje komplexni procesy a vazby mezi slozkami ZP
e narocny na sber dat
o vétSinou je slozité odlisit vliv spoluplsobicich faktort

 tendence sblizujici ekologicke a ekotoxikologicke postupy (SSD,
SPEAR)
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EKOTOXIKOLOGIE - EKOLOGIE

o vliv chemickych latek na mezidruhove interakce a potravni sité

 UCinky kombinace stresoru; interakce mezi kontaminanty a faktory

prostredi

 UCinky chemické kontaminace na ekosystémové procesy (napr.

primarni produkce, rozklad organické hmoty

Chemicafs < ....................................................... Env".mnment

o Food web
Endocrine disruptors g Set @

Detritivores
Pharmaceuticals St gie 1 @
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EKOTOXIKOLOGIE - EKOLOGIE

e integrace ekologickych principu do usporadani ekotoxikologického
vyzkumu je dulezité pro hodnoceni a predikovani ucinku

kontaminantl na biologicka spoleCenstva a ekosystemy

 aplikovana ekologie a bioindikacni hodnoceni by mohlo vyuzit

koncepty a pfistupy vyvijené v ekotoxikologii

Centrum pro vyzkum
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©)




 struktura (morfologie koryta, typ substratu, pobfezni vegetace, bfehové struktury)

* Procesy (eroze, sedimentace, transport, cykly zivin a organické hmoty)




STRUKTURA VODNICH EKOSYSTEMU

* hydromorfologie
 prostorove skaly

» matrice (voda, sediment, biofilm, biota)
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STRUKTURA FLUVIALNICH EKOSYSTEMU

e interakce s terestrickymi ekosystemy
 spojeni povrchovych a podzemnich vod

e transport latek v rozpusténé formé, ve vazbé na suspendované
castice a na sedimenty

e transformace polutantu v zavislosti na pH, redoxnim potencialu,
kyslikovych podminkach

 prostorova distribuce polutantu v zavislosti na hydraulickych
parametrech (retence, eroze, sedimentace, prestup voda-sediment)

 biodostupnost a bioakumulace

» pusobeni toxickych latek na vodni organismy interaguje s parametry
ficnich habitatu

Centrum pro vyzkum
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Hydromorfologie
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Geomorfologicke typy toku

L

e,
e
DAY

hloubkova eroze v uzké udolni nivé nebo
terasovém udoli s vytvarenim brodu a
vymolU

hloubkova eroze v meandrovité zakfiveném

S ’H udoli s v

ytvarenim jesepl

vétveni koryta do ramen v fecisti s
Castym prevrstvovanim vysep a
prekladanim ramen (divoceni vodniho
toku)
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Fig. 2 The establishment of local species composition can be

likened to a filtering process where species in the regional pool
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KONTAMINACE PRVKU EKOSYSTEMU
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Function 1

Function 1

v prostredi

Phalaris

Callitriche

plants:
roots > shoots

surface
sediments
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PROCESY VE VODNICH EKOSYSTEMECH

e transport
e distribuce

e transformace latek

* biologické procesy (rozklad organické hmoty, primarni produkce,

potravni vztahy)
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POHYB LATEK V PROSTREDI - odtok

povrchovy odtok

prusak do podpovrchového odtoku a do podzemnich vod

propojeni koryta toku s ficni nivou

» gradienty prametru prostredi

v podélném profilu toku

Centrum pro vyzkum ZONE 3 ZONE 2 ZONE 1 Stream bottom
toxickych latek Runoff Managed Undisturbed
v prostiedi Control Forest Forest
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e zmeny spadu, zastineni
hladiny, puvodu organické

hmoty, pomeru produkce a

respirace, teplotniho rezimu,

charakteru substratu

Teorie ricniho kontinua

(Vannote et al. 1980)
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DYNAMIKA FLUVIALNICH EKOSYSTEMU

 prutokovy rezim
e teplotni rezim
 nutrienty, zakal, kyslikovy rezim

Sezonni dynamika koncentrace
dusicnanu (Becva, 2000-2006)
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RIVER HABITATS

riffle run pool main channel side arms
Fr=0.41 Fr<0.41 Fr<0.18
Fr>0.18

Q=13.5ms.s]

Q=51.0mss1

* modelovani - predikce
o stratifikace vzorkovani

* klasifikace habitatu relevantni pro
biotu
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Zmeny kontaminace v prostoru a case

©)

Centrum pro vyzkum

toxickych latek
v prostredi

400 - M Zn_Heralec above
M Zn_Krizanky above
350 - 1 Zn_Blatiny
M Zn_Jimramov above
300 -
250 ......
g 200 ......
(=]
N
150 ......
100 ................
50 ........................
0
1 2 3 4 5 6 7 8 9 10 11 12
month (2001)
— 2 .
o N\ P A~ _QpBlatny
m
d O T T T T T T T T T T T 1
1 2 3 4 5 6 7 8 9 10 11 12
month (2001)




DYNAMIKA FLUVIALNICH EKOSYSTEMU

Sezonni dynamika koncentrace zinku
(Svratka, 2001, 2003, 2012, 2013)

120
B Zn_Jimramov 2001
' Zn_Jimramov 2003
100 .
B Zn_Jimramov 2012
Zn_Jimramov 2013
80 -

Zn (pg.I?)
3

40 ..

20 -

(6) l Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
month




LAND
DRAINAGE
terrestrial

o~

-

l insecls |

attached '
plants

animals \
Tnses L\ fishes

LIGHT

Carnivorous
insects

insects
P &snails [N T f-------"_ \
l" “‘
plant Al BN periphyton TUes3nay plant
nutrients " W ~f~-ao_. @0 L— 1 W\| T—~S~—23 __f " 7 nutrients
\‘ - I“' d.‘ ',.r

dissolved issolved = : o e
organic organic Simulium . % dissolved
matter H matter organic

: matter

]

(B Y AR i pp——

1

1

:

b ; insects & 7 insects & insects & o

' fungi . i L

1 i crustaceans : crustaceans g crustaceans

| | :

] 1 '

L] ¥ 1

l ' |

H i |

eaxfunaciiecesy detritus and  micro-organisms . detritus
vegetable

debris _ a0 DOWN

F—————

' Centrum pro vyzkum _
( ) toxickych latek Hynes, 1970: The Ecology of Running Waters
v prostredi



LAND

piscivorous
DRAINAGE fishes oL
rs s . kY
terrestrial \
animals :
¢ [ adult | E
Y |__insects F fishes '
LIGHT 1
7 :
_.\ E
il
phyto CarnIvorous '
oopla o3 Mebiee
plankton N I nsect i :I
“
lant JEaNor angio_spcrms e tant
nElricnls B A 2 4‘\\ & periphyton| e N I nl?trients
. AT & snails - e i
dissolved ! dissolved ~_ - el dissolved
organic ; organic il organic
matter ; matter = —— _I matter
] - H ~
') insccts, insccts, ’ insects, drift
) crustaccans crustaceans 7 crustaceans
!' & snails & snails . & snails
L}
: :
vegetable :
debris |
—— . z - " I
RHITHRON biralves brsaley !
L}
L}
plant £2 it & .
Silitents: e | tritus and micro-organisms
detritus
and ;
drift DOWN

STREAM

4 Centrum pro vyzkum _
( ) toxickych latek Hynes, 1970: The Ecology of Running Waters

v prostredi



e prostorové pusobeni:
a) bodové (sidla, prumysl)

b) ploSné (zemédélstvi, lesni hospodarstvi)

e typ degradace:
a) eutrofizace + rozlozitelna organicka hmota
b) chemicky stres (acidifikace, pesticidy, kovy, residua I€Civ)

c) hydromorfologicka degradace vodnich ekosystému (zmény

prutokového a teplotniho rezimu, upravy koryt — regulace)

Centrum pro vyzkum
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INTERAKCE MEZI VODOU A SEDIMENTEM

Contaminated
Rivers

Centrum pro vyzk:
toxickych latek
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DPSIR RAMEC

e Drivers (economic sectors, human activities)

* Pressures (emissions, waste, degradation)

« States (physical, chemical and biological)

e Impacts (on ecosystems, human health and functions)

 Responses (prioritisation, target setting, Indicators)

Extension of pressure-state-response model
developed by OECD.

Figure 1. The DPSIR assessment framework

Cer.‘tru.m pr,o DE ! Based on EEA 1998: Guidelines for Data Collection and Processing - EU State of the Environment
toxickych latek Report. Annex 3.

v prostfedi *National Institute of Public Health and Environment, Bilthoven, Netherlands
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Percent of Impaired River Miles
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T T
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Pathogens (Bacteria)
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Habitat Alterations
Oxygen-Depleting Substances
Nutrients
Thermal Modifications
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25,355

|

Metals
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] 1
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Percent of Assessed River Miles

Figure 1.4. Leading causes of degradation of impaired rivers. Data based on the 2000 National Water
Quality Inventory. Note that leading causes include both physical and chemical factors. Percentages do
not sum to 100% because more than one pollutant or source of stress may impair any given
river reach (Modified from USEPA 2000)
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ZEMEDELSTVI

e nutrienty, organicka hmota, pesticidy, eroze - jemné ¢astice,
meliorace, degradace habitatu, pobfezni vegetace, ficni niva,

prutokovy rezim

Example ROO: Agricultural land use and degradation.

Drivar Pragsure State Impact
Taxonomic
Agriculiura #  Organic pollution — Oxy gen composition and
concentration W abundance
Microhabital
! Eulrophication . diversity {Biojdiversily
Sensitive/
—— 3 Weirsidams Flow regime tolerant taxa
—_— . Age structure/
Connectivity repreductive stalus
—— Increase
————F Decrease Biomass

—— Increase/decrease
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e vétsina stfedné velkych toktl v CR

ma narusene ricni kontinuum

e faktor interagujici s jinymi stresory

 regulerni stresor — chybi indikace

teplotniho rezimu

* indikace zonace toku a teplotniho

rezimu ma vyznam pro hodnoceni w

ekologického stavu toku v kontextu E
klimatickych zmén

MONTH OF SAMPLING
i )

Centrum pro vyzkum O>1°C O>2°C O0>3°C
toxickych latek O>4°C E>5°C B>7°C
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TOXICKE LATKY

» acidifikace

 tezke kovy
e pesticidy, POPs
e ropné latky

e tzv. prioritni latky zahrnuté v ramcové smernici

Centrum pro vyzkum
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KOMBINACE STRESORU A JEJICH INDIKACE

 analyza interakci mezi plsobenim stresoru

« experimentalni testovani (laboratorni, terenni)

» shromazdéno znaéné mnozstvi autekologickych informaci o

taxonech — testovani a vybér metrik
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