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STREAM BIOTA

macroinvertebrates
o spatial distribution, driving factors, traits
* response to anthropogenic impacts
e assessment systems

chironomids
* Indication of altered conditions in impounded
rivers
* microhabitat studies
e contribution to macroinvertebrate indication

other groups of agquatic biota
e« comparison of macroinvertebrates and
phytobenthos

 macrophytes — biomonitor of heavy metals;

hydraulic function



macroinvertebrates = makrozoobentos

g

bentos = spolecenstva

obyvajici dno vodnich
ekosystému



IMPOUNDED RIVERS

e flow fluctuation due to hydropeaking

e altered thermal regime (hypolimnium releases)

e macroinvertebrate distributional pattern
(microhabitat, longitudinal profile)

e chironomid traits (thermal, longitudinal zonation,
substrate preferences)
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Brabec K., 1997. Distribution of chironomid larvae (Diptera, Chironomidae) in the river section influenced 0 10 20 30 km %
by a reservoir, In Vanhara, J. and Rozkosny, R. (eds.): Dipterol. bohemoslov. 8, Folia Fac. Sci. nat. Univ. @ samoling site
Masarykianae brun. Brno: Masaryk University, Biol. 95: 27-35. ping

Brabec K., 1998. Influence of water level fluctuation below dam on the structure of macroinvertebrate
community. In Bretschko, G. & Helesic, J. (eds.): Advances in River Bottom Ecology. Leiden, Netherland:
Backhuys Publishers, s. 249-262.



IMPOUNDED RIVERS

e water temperature - chironomid traits (thermal preferences)
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IMPOUNDED RIVERS

e water temperature - chironomid traits (thermal preferences)
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CHIRONOMIDAE

e species traits responding to
temperature/stream zonation

 microhabitat distribution patterns (substrate,
hydraulics)

e indication of anthropogenic stress

Syrovatka V. & Brabec K. (2006): Effects of physical factors on chironomid larvae distribution at a mesohabitat scale. Verh. Internat.
Verein. Limnol. 29: 1845-1848.

Syrovatka, V.& Brabec K., 2010. The response of chironomid assemblages (Diptera: Chironomidae) to hydraulic conditions: a case study
in a gravel-bed river. Fundamental and Applied Limnology, 178(1): 43-57.

Syrovatka V., Schenkova J. and Brabec K., 2009. The distribution of chironomid larvae and oligochaetes within a stony-bottomed river
stretch: the role of substrate and hydraulic characteristics. Fundamental and Applied Limnology, Archiv fiir Hydrobiologie, 174(1): 43-
62.



BIOLOGICAL INDICATORS IN STREAMS

* methods for WFD implementation (sampling, Q N
identification, taxa databases, protocols, assessment %\3‘:

systems)

* development of biota-based assessment

systems in Hindu Kush-Himalayan Region
(stream typology, screening stressors, compilation of

Development of an Assessment System to

available information on macroinvertebrates, training)  evauate the Ecological Status of Rivers in the

Hindu Kush-Himalayan Region

e research support/consultation/transfer of
knowledge into practice
in the Czech Republic (methods)




MACROINVERTEBRATES x PHYTOBENTHOS

e 23 sjtes, catchment area 16-51 km?

e altitude 244-485 m a.s.|.

e subset of organic pollution gradient

e subset of morphological degradation gradient

°17.




MACROINVERTEBRATES
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Macroinvertebrate MDSL

Macroinvertebrate MDS1

MACROINVERTEBRATES

organic pollution/eutrophication
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AXis 2

PHYTOBENTHOS
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? effects of
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? response to land use,
riparian vegetation



CLIMATE CHANGE x FRESHWATER ECOSYSTEMS

ﬂ/ o o Eur0-|lmpaCS Integrated Project to Evaluate the Impacts of Global
Change on European Freshwater Ecosystems
GOCE-CT-2003-505540 (2004-2009)

e flow extremes — hydromorphology — biota

* flood-induced rehabilitation of channel

structures and processes in channelized
river

e river habitat — specific conditions — specific
biota (macroinvertebrates, algae)

e species trait database (contribution to
Chironomidae)
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The Taxa and Am@gy Database ﬁ»‘ Ereshwater ofgaMw

Kubosova K., Brabec K., Jarkovsky J., Syrovatka V., 2010: Selection of indicative taxa for river habitats: a
case study on benthic macroinvertebrates using indicator species analysis and the random forest methods.
Hydrobiologia 651 (1): 101-114.



CLIMATE CHANGE x FRESHWATER ECOSYSTEMS
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macroinvertebrate substrate preference (autumn x spring)
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Jahnig S.C., Brabec K., Buffagni A., Erba S., Lorenz A.W., Ofenbock T., Verdonschot P.F.M.,
Hering D., 2010: A comparative analysis of restoration measures and their effects on
hydromorphology and benthic invertebrates in 26 central and southern European rivers. Journal
of applied ecology 47(3): 671-680.

RIVER HABITATS

CENTRAL CHANNEL
CHANNEL MARGINS
riffle run pool main channel side arms
Fr2041  Fr<041  Frso018
Fr>0.18
CH_RNRF CH_POOL  M_POOL S_POOL

Becva River (renaturalization)
channel forming processes
large woody debris

side arms

Verdonschot, P.F.M.; Hering, D.; Murphy, J.; Jahnig,
S.C.; Rose, N.L.; Wolfram Graf, W.; Brabec, K_;
Sandin, L., 2010. Climate Change and the Hydrology
and Morphology of Freshwater Ecosystems. In:
Kernan, M., Battarbee, R.W., Moss, B. (eds), Climate
change impacts on freshwater ecosystems.
Chischester, UK, Wiley-Blackwell, p. 65 - 83.



RIVER RESTORATION

REFQ«.RM REstoring rivers FOR effective catchment Management (2011-2015)

GRANT NO. 282656

e complex study on ecological consequences

of river restorations (biota groups, stable isotopes,

hydromorphological surveys) — paired sites at Becva and
Morava Rivers

e macroinvertebrate response to restoration

of small streams (contribution to meta-data
analysis, detailed analyses based on 10 pairs of sites)

* microhabitat study at restored Knehyne stream

* habitat/matrix specific accumulation of
heavy metals at Svratka River




RIVER RESTORATION

REFQ«.RM REstoring rivers FOR effective catchment Management (2011-2015)

GRANT NO. 282656

SPECIFIC TAXA SPECIFIC TAXA SPECIFIC TAXA

pools of lateral channel egetated marginal habitats (MV)

Kail J., Brabec K., Poppe M., Januschke K., 2015. The effect of river restoration on fish, macroinvertebrates and aquatic macrophytes: A
meta-analysis. Ecological Indicators 58: 311-321.

Vermaat J.E., Wagtendonk A.J., Brouwer R., Sheremet O., Ansink E., Brockhoff T., Plug M., Hellsten S., Aroviita J., Tylec L.,
Gietczewski M., Kohut L., Brabec K., Haverkamp J., Poppe M., Béck K., Coerssen M., Segersten J., Hering D., 2016. Assessing the
societal benefits of river restoration using the ecosystem services approach. Hydrobiologia 769(1): 121-135.

Hering D., Aroviita J., Baattrup-Pedersen A., Brabec K., Buijse T., Ecke F., Friberg N., Gielczewski M., Januschke K., Kéhler J.,
Kupilas B., Lorenz AW., Muhar S., Paillex A., Poppe M., Schmidt T., Schmutz S., Vermaat J, Verdonschot P.F.M., Verdonschot
R.C.M., Wolter Ch. and Kail J., 2015. Contrasting the roles of section length and instream habitat enhancement for river restoration
success: a field study of 20 European restoration projects. Journal of Applied Ecology 52(6): 1518—-1527.

Kalivodova M., Kohut L. and Brabec K. (submitted). The role of microhabitat hydraulics and substrate characteristics in the spatial
distribution of macroinvertebrates in a restored stream. Ecohydrology.



METAL CONTENT
IN STREAM MATRICES

e linkages between toxic contamination

and hydromorphological conditions
(heavy meta| risk’ river habitats/matricesl BIOACCMULATIONTRANSLOCATION-CALLITRICHE
bioaccumulation by macrophytes, translocation factor) )
— longitudinal profile downstream industrial complex - +
Svratka River) g \,
. . 0 . ) i;_' ._Eﬂ:
 different longitudinal profiles for I
individual matrices T
* metals differed in ratios sediment/plant |
tissue and in translocation factor -
(root/body) , +
e monitoring metals and planning =
channel modifications e




LARGE-SCALE ANALYSES (CATCHMENTS/CORRIDORS)

e spatial scaling of land-related factors
(land use, point sources, riparian vegetation)

e analyses of scale-dependent drivers
affecting water chemistry, phytobenthos
and macroinvertebrates

e complex analyses of basin-scale data

* Morava River Basin as pilot study (land

use, point sources, water chemistry, suspended solids,
hydromorphology, macroinvertebrates)

WATER CHEMISTRY

%

STREAM CORRIDORS
* ecotone —transition between land and stream

* riparian vegetation —shading, buffer zone, organic

material

* target of stream regulations and restoration

measures

* place where land-originated pressures interact with

dynamics of fluvial ecosystems

Classification in stream corridor (RIP)
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LABORATORY EXPERIMENTS

(biota-substrate/hydraulics)

Distribution of velocities at 2 mm above surface
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LABORATORY EXPERIMENTS

 micro-hydraulic conditions — biota distribution
e erosional and depositional zones

o effects of suspended solids on
macroinvertebrate distribution

e dynamics of metal uptake by macrophytes in 4
different velocity conditions
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TEACHING

Model analyses of fluvial ecosystems
Response of fluvial ecosystems to climate changes

Methods of Field Research in Environmental
Chemistry and Ecotoxicology

Advanced Methods in Ecotoxicology

Aguatic Ecotoxicology

recent supervision of 3 PhD thesis



VYZKUMNA TEMATA RE";Q.,RM

1. interakce mezi vodnimi a terestrickymi ekosystémy v ramci raznych

prostorovych skal ficni sité (ficni koridory — vyuziti krajiny — indikacni

charakteristiky makrozoobentosu)

2. komplexni hodnoceni renaturalizaci na fece Becvé (vyznam drevni hmoty,

dynamika procesu, specifika typu toku)

3. vyhodnoceni revitalizacnich zasahti na malych tocich z hlediska rozdil(i v

parametrech prostredi a spolecenstvech makrozoobentosu

v

4. Ficni sedimenty — hydraulické poméry v koryté (vazby bioty na typy substratu,
vyuziti hydraulickych parametru pro klasifikaci fi¢nich biotop)
5. hydromorfologické aspekty zatizeni tézkymi kovy (ficni biotopy, typy

substratu, bioakumulace ve vegetaci)



REFORM - FP7 collaborative project REFpﬁRM

www.reformrivers.eu

REstoring rivers FOR effective catchment Management

Work programme topics addressed:
ENV.2011.2.1.2-1

HYDROMORPHOLOGY AND ECOLOGICAL OBJECTIVES OF WFD

Partners: 25 partners from 15 European countries
Duration: 2011-2015




L e R A TERESTE REEORM

1. interakce mezi vodnimi a terestrickymi ekosystémy v ramci raznych
prostorovych skal ficni sité (ficni koridory — vyuziti krajiny — indikacni

charakteristiky makrozoobentosu)




RESTORATION REFORM

* in-stream
e stream corridor/riparian vegetation

e catchment level



1. RICNi KORIDORY R E FpﬁR M

FUNKCE

Interakce mezi vodnimi a terestrickymi ekosystémy v ramci rtiznych

v V

prostorovych skal ricni sité (ficni koridory — vyuziti krajiny — indikacni

charakteristiky makrozoobentosu)

e krajina v okoli toku jako potencialni zdroj naruseni fluvialnich

ekosystému

e vyznam vegetace v brehové linii

Ve

e vyhodnoceni ucinku spoluptisobicich stresort



HODNOCENI POTENCIALNICH STRESORU




—— REFORM

VYVOJ METODY

Motivace

e chybéjici parametr na prostorové skale mezi usekem
toku a povodim
e hledani metody zaloZzené na dalkovém pruzkumu Zemé

Cile studie

e klasifikovat ricni koridory na zakladé charakteru
pobrezni vegetace a vyuziti krajiny v okoli toku

e testovat vazby chemickych/biologickych parametr( na
charakteristiky ricnich koridoru



i
1. RICNi KORIDORY

VYVOJ METODY

ecotone — transition between land anc

riparian vegetation — shading, buffer zone
material

target of stream regulations and restorz
measures

place where land-originated pressures int
dynamics of fluvial ecosystems




Analyses of aerial photos
(RIP method)

Development of scoring systems for riparian/bank zone and river
floodplain (type of riparian vegetation and land use in floodplain)

e combination of floodplain LU and riparian
vegetation characteristics representing
potential risks and barriers

e e.g. arable land adjacent to stream may
reflect in elevated fine sediment transport
to fluvial systems; character of riparian
vegetation may regulate resulting
sediment input to streams




spatial definition of stream corridors

CORINE

200 m-wide buffer zone along
stream network

RIP method

bank zone (up to 5 m from
banks)

floodplain zone (up to 10 m
from banks)

minimum length of classified
stream segment =20 m

Legend 500 1000 1 500 2 000 m
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— 100m
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STUDY SITES

23 sites, catchment area 16-51 km?
altitude 244-485 m a.s.l.




ANALYZA LETECKYCH SNiIMKU

yr—— REFORM

BANK
e bare
e grass

e woody scattered
e woody continuous

FLOODPLAIN

e cropland \

e meadow

e forest i,

* urban/unvegetated \



ANALYZA LETECKYCH SNiMKU — SKORE

—— REFORM

BANK SCORE FLOODPLAIN SCORE
BANK B _code B_score FLOODPLAIN F_code F_score
bare both B2 - cropland both C2 -
bare x grass BG 2 cropland x urban CuU
grass both G2 3 urban both U2 3
woody continuous x bare  WCB 4 cropland x meadow CM 4
woody continuous x grass WCG 5 meadow x urban MU 5
woody scattered both WS 6 forest x cropland FC 6
woody continuous both WC2 - forest x urban FU 7
meadow both M2 8
forest x meadow FM 9
forest both F2 -

FINAL SCORE = (1/Fscore)/Bscore
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ANALYZA LETECKYCH SNiMKU — SKORE
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1. RICNi KORIDORY




1. RiICNi KORIDORY

BREHOVE SKORE X DUSICNANY

nitrate (spring) mg/l
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—— REFORM

NIVNi SKORE X POCET EPT TAXONU
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RIP SKORE X CHEMICKE PARAMETRY

—— REFORM

cummulative length of upstream network

variable score corridor extent upstream (km)
0.1 0.2 0.5 1 2 5 10 all
. Bank
chloride Floodplain -0.50 -0.47
Bank -0.42
BOD
0b3 Floodplain -0.49 -0.52
amonium Bank
Floodplain -0.43 -0.46 -0.57 -0.54 -0.52
nitrite Bank -0.49
Floodplain -0.64 -0.63 -0.68 -0.75 -0.72
] Bank
nitrate )
Floodplain
Bank
tho-phosphat
Ortho-phosPRate o\ odplain .0.48 .0.48 .0.46
Bank
hosphat
PROSPRATE  Flo0dplain -0.44 -0.49




—— REFORM

RIP SKORE X BIOLOGICKE PARAMETRY (MZB)

Spearman rank correlation (r, N=23)

cummulative length of upstream network

variable score corridor extent upstream (km)
0.1 0.2 0.5 1 2 5 10 all
Saprobic index Bank Ld 52
P Floodplain -0.53 -0.49 -0.55 -0.66 -0.62 -0.53
ASPT Bank 0.67 0.61
Floodplain 0.47 0.49 0.60 0.68 0.65 0.56
number of sensitive taxa Bank 0.58 0.59 042 0.56 0.70 0.64
Floodplain 0.65 0.65 0.68 0.69 0.59
Gathering collectors Bank ~50 e
& Floodplain -0.57 -0.56 -0.60 -0.58 -0.48
Bank 0.48 0.43
EPT-taxa (%
axa (%) Floodplain 0.54 0.62 0.51 0.45
. 0 Bank -0.51 -0.54 -0.46 -0.43
Oligochaeta (%) Floodplain | -0.51 058
. . o Bank
Chironomidae (%) Floodplain 044
Bank 0.54
b fEPTt
numbero axa Floodplain 0.66
number of Coleoptera taxa Bank e
P Floodplain 0.47
number of chironomid taxa Floﬁ::ll(ain :82;




— vyuziti krajiny

Ri¢ni koridory REFQ..RM




ARABLE LAND (Corine 211)

RIP scores vs. CORINE

URBAN LAND (Corine 112)

correlation coefficient (r)

0.2

0.1 0.2 0.5 1 2 5 10 all catch

= bank score

= floodplain score

correlation coefficient (r)

o
N
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1

2 5 10 all catch

1 bank score
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ASPT index

MACROINVERTEBRATES vs. RIP scores
ASPT

CORINE

r=-0.8487

0 10 20 30 40 50 60
Arable land in corridor 5 km upstream (%)

ASPT index

Floodplain RIP-score

r=0.8759

4 5 6 7 8
FLOODPLAIN score (5 km)

10



EPT taxa richness and BANK score (5 km)

MACROINVERTEBRATES vs. RIP scores
EPT taxa richness

(similar pattern was found for Stone-dwelling taxa index — Braukmann)

(r, N=23)

correlation coefficient (r)

©c o ©
=N W
o o o

0.00
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number of EPT taxa

35

30}

25}

r=0.7951 °
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BANK score (5 km)



Conclusions

newly developed scoring system of stream corridors based on
aerial maps (RIP)

water chemistry is predominantly linked to large scale
characteristics of stream corridor (10 km or entire stream
network buffer)

(F-score combines agriculture and urban pressures)

most of studied macroinvertebrate parameters was related to
corridor characteristics within 2 or 5 km upstream the site

combination of both methods for corridors classification can
result in efficient explanation of chemical and biological
characteristics of fluvial ecosystems (e.g. first 2 km of RIP
combined with large scale CORINE)

. \ . : =




ompLEXN HoDNoceNi RevaTURAZaC [T I TLTY

2. komplexni hodnoceni renaturalizaci na fece Becvé (vyznam drevni hmoty,

dynamika procesu, specifika typu toku)




WP4: Effects of river restoration R E F p R M
-

Case studies

Becva River

renaturalization (flood)
channel-forming processes

habitat-specific biota/ecological
processes

hydraulic models - sediments
woody debris functions




WP4: Effects of river restoration R E F 9 R M
-

Case studies

Morava Rive

. 2

B

renaturalization (gradual)

natural hydromorphology
upstream

limited channel forming
processes

part of European-scale dataset




RESTORATION REFORM

* in-stream
e stream corridor/riparian vegetation

e catchment level



LOKALITY

2. KOMPLEXNi HODNOCENI RENATURALIZACI (BECVA) R E Fp R M
=)

2 Legend

MU sites

climate station
hydralagical station
WRI sites

AQEM sites

L%




Catchment

BECVA RIVER

Elevation [m]

[ 169-400
[ 401 - 600
I 501 - 800
I 201 -1 100

Legend
alpine heath
coniferuous native forest
crop land
deciduous native forest

Bl grass-and bushland
mixed native forest
others
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RIVER CHANGES IN TIME

1 after floods in 1997




STUDY SITES

Becva — Osek Becva — Cernotin
channelization channelization
bank fixation bank fixation
resectioning (trapezoid) resectioning (trapezoid)
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RIVER HABITAT TYPOLOGY

RIVER HABITATS

riffle run pool main channel side arms
Fr20.41 Fr<0.41 Fr<0.18
Fr>0.18

Q=13.5m3.s}

||||||

Jowett, I.G. 1993. A method of objectively identifying
pool, run, and riffle habitats from physical

measurements. New Zealand Journal of Marine and
Freshwater Research 27:241-248.
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Habitat H2 — channel margins

Habitat H1 - riffles H A B ITATS Low current velocity reflects in cummulation of fine
Torrential habitats characterized by sediments. Food sources and refugia for benthic
macroinvertebrates are influenced by presence of riparian

Froude number higher than 0.18. Quantity ! ; ] !
of benthic particulate organic matter and vegetation (shading, particulate organic matter, woody
debris, roots).

periphyton growths depends on

magnitude and duration of high flows In shllow habitats with slow current the periphyton is
preceding sampling. developed.
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Habitat H4 — side arms

Habitat H3 — channel pools (glides) o , _ _
Morphology of habitat is formed by erosive effect of high flows. Side arms

Habitats of main channel defined by are connected with main channel at the downstream part only for the
Froude number lower than 0.18 and majority of a year. Fine sediments with high proportion of organic matter
laminar form of flow. dominate within substrate types. Groundwater inflow is affecting thermal

regime and water chemistry of these habitats.
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CASE STUDIES

2004-2015

environmental conditions algae
* habitat typology * main channel x side arms
e hydraulic model e particle size / substrate stability
e thermal regime e chlorophyll
e substrate (size structure)

macroinvertebrates fish
e habitats, hydromorphology * habitats, hydromorphology

* hydraulic drivers
e seasons / habitats
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MDS2BCV

MACROINVERTEBRATES - habitats
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MACROINVERTEBRATES

habitat preference
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channel x side arms
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MDS2_BC

PHYTOBENTHOS
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FISH habitat-scale study
(Becva-Cernotin, 2006)
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site-scale study

FISH

(Becva-Osek, 2014)

habitat-scale study

(Becva-Cernotin, 2006)

11

12

short code - REST

W R R R R R

17
20
57
59
194
0

0

o b~ L O

23

N

48
67
59
360
1

1

critically threatened species

macroinvertebrates 11 vs 33 (main sample)

18 vs 33 (marginal habitats only)

total number of taxa 12 12 total number of taxa
Becva-Osek - REST Becva - Cernotin
Species Total Total Species-English species
Blicca bjoerkna 1 Silver Bream Anguilla anguilla AN
Tinca tinca 1 Tench Chondrostoma nasus CN
Carassius auratus 2 Goldfish Perca fluviatilis PF
Vimba vimba 5 Vimba Rutilus rutilus RR
Rhodeus amarus 3 1 Bitterling Alburnus alburnus AA
Gobio gobio 3 53 Gudgeon Phoxinus phoxinus PP
Gobio kessleri 4 17 Kessler's Gudgeon Barbatula barbatula NB
Alburnoides bipunctatus 4 155 Riffle minnow Alburnoides bipunctatus AP
Perca fluviatilis 6 2 Perch Barbus barbus BB
Pseudorasbora parva 9 5 Stone moroco Gobio gobio GG
Alburnus albidus 10 163 Stoneloach Leuciscus cephalus LC
Squalius cephalus 195 136 Chub Pseudorasbora parva PR
Barbatula barbatula 4 Stoneloach Tinca tinca T
Leuciscus leuciscus 15 Dace
Chondrostoma nasus 37 Nase
Barbus barbus 303 Barbel




hydraulics
e substrates
e temperature

e jce cover
e water chemistry
surface-groundwater

——channel
—side arm
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CONCLUSIONS

habitats and communities are more differentiated in autumn
linkages between biota and environment were identified for
four types of habitats (side arms, channel margins, riffles,
pools)

similar ecological patterns related to channel units were
found at medium-size and small streams (Becva vs. Knehyne)
renaturalization is limited by short stretches, LWD removal,
lateral erosion is limited by land owners

- habitat-scale results allow to link more
specificaly the biological response to
individual morphological structures




2. KOMPLEXNi HODNOCENi RENATURALIZACI (BECVA) R E Fp R M
-y

SOUHRN VYSLEDKU

* navrzena klasifikace habitatt vychazejici ze struktury a procesi
fluvidlnich ekosystému

= vyhodnocena prostorova distribuce bioty (makrozoobentos,
fytobentos, ryby) vuci faktoriim prostredi

= sezénni dynamika prutoku, teploty vody, chemismu, makrozoobentosu
a fytobentosu

= vytvoren model hydraulickych parametr( v koryté pilotni lokality +
rozsah jednotlivych habitatl pfi riznych pratocich



2. KOMPLEXNi HODNOCENi RENATURALIZACI (BECVA) R E Fp R M
-y

VYSTUPY PRO PRAXI

= ekologické projevy samovolné renaturalizace po povodnich
= podklady pro vytvoreni metodik hodnoceni renaturalizaci
» vyhodnocen vyznam pfribreznich habitat(

" pozorovan vyznam drevni hmoty pro vytvareni pestré mozaiky habitatt
s prirozenou sezonni dynamikou - jeji ponechani v koryté by podminky
posunulo k prirozenému stavu

» rozSifeni poznatkl o vazbé bioty na typy substratu a hydraulické
podminky — vyuziti pfi bioindikaci



3.

e it oo A 00 REEORM

vyhodnoceni revitalizacnich zasahti na malych tocich z hlediska rozdil( v

parametrech prostredi a spolecenstvech makrozoobentosu




3. REVITALIZACE MALYCH TOKU R E F p R M
S

DATA

e 10 pairs of sites (regulated-restored)

e macroinvertebrates collected by PERLA method (WFD monitoring method) —
spring and summer samples (2005)

e restoration characteristics, site description

e provided by Water Research Institute TGM (Dr. Rozkosny)

e altitude: 170-780 m a.s.l.
e catchment area: 2.2-59.9 km2
 restored stretch length: 0.4-10.0 km




3. REVITALIZACE MALYCH TOKU R E Fp R M
-y

SOUHRN VYSLEDKU

= rozdil vétSiny MZB metrik mezi regulovanymi a revitalizovanymi Useky
neni konzistentni napfic¢ celym datovym souborem (Wilcoxonuv test
nevyznamny)

= byly prokazany vazby nékterych charakteristik makrozoobentosu na
parametry prostredi meénéné revitalizacnimi zasahy

= ujednotlivych revitalizaci jsou sméry zmén protichtidné (abiota i biota)

= vhodné by bylo stanovit referencni podminky z hlediska
hydromorfologie a porovnat s modelovanym referencnim
spoleCenstvem

= zmeény spolecenstev jsou vice ovliviiovany gradientem eutrofizace nez
hydromorfologickymi zménami



3. REVITALIZACE MALYCH TOKU R E F p R M
-y

VYSTUPY PRO PRAXI

= ukazuji se sméry, kterymi by bylo vhodné upravit metodiky pouzivané v
rutinnim monitoringu pro hodnoceni ekologickych dopadu revitalizaci

= zahrnuti pofi¢nich tlni, rozdéleni vzork( podle zakladnich typU habitatd,
termin vzorkovani — pozdni léto-ranny podzim - diferenciace habitat( z
hlediska podminek prostredi i biologickych spolecenstev

= vyznamnou roli pfi hodnoceni hraji stresory pUsobici v povodi
revitalizované lokality (eutrofizace)

= pro presnéjsi vyhodnoceni ucinku revitalizace je tfeba monitorovat
soubor parametru prostredi i biotu v usporadani BACI (Before-After-
Control-Impacted)

" potreba ustanoveni standardni metodiky, ktera by byla povinnou
soucasti schvalovaciho procesu revitalizace



4.

REVITALIZACE NA GROVNI HABITAT REEORM

Ficni sedimenty — hydraulické poméry v koryté (vazby bioty na typy substratu,

vyuziti hydraulickych parametru pro klasifikaci fi¢cnich biotop)




STREAM DEGRADATION

e pollution (nutrients, toxic compounds)

- water quality

* regulation/channelization

-> physical habitat modification

* flow regulation (hydrology)

- water quantity




HYDROMORPHOLOGICAL DEGRADATION

HYDROMORPHOLOGY
hydrology, fluvial processes shape, structures, forms
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STREAM RESTORATION

Activity to improve the status of degraded waters, by improving either water

quality or by changing hydromorphological conditions

e water quality (pollution originating from settlement, agriculture, industry)
stop/reduce waste water releases, support self-purification processes (bank, channel)

e stream ecosystem (channelization, flow regulation, riparian zone)

restore hydromorphological conditions — more natural flow regime, channel structure, floodplain




STREAM RESTORATION

Stream restoration, rehabilitation and remediation — what is the difference?

restoration - restoration project will restore an environment to its original condition

e rehabilitation - improving the condition of a stream environment, even if not to its original

condition, is a valuable exercise. Ecological rehabilitation is the re-establishment of a functional

community with stable indigenous vegetation cover. It includes stabilisation and revegetation.

e remediation - in cases when rehabilitation is not possible because the changes to the stream

are too severe (inputs from the catchment will never support original conditions) aim is to

improve ecological conditions

e renaturalization - specific type of restoration caused by natural events (e.g. floods, gradual

destruction of regulation structures)



4. REVITALIZACE NA UROVNI HABITATU - KNEHYNE R E Fp R M
=

LOKALITA

Catchment area: 18 km?
Altitude: 525 m
Stream length : 6.8 km



Knéhyné stream restoration project
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Fig. 1. Location of sampling points at restored and regulated stretches of Knehyne stream (MU=unvegetated margins,

MV=vegetated margins, P=channel pools, R=riffles, S=side arm pools).




4. REVITALIZACE NA UROVNI HABITA
LOKALITA




HYDROMORPHOLOGY




HYDROMORPHOLOGY




ENVIRONMENTAL PARAMETERS
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ENVIRONMENTAL PARAMETERS
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Macroinvertebrate communities

Multidimensional Scaling
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ENVIRONMENTAL PREFERENCES (weighted average)
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ENVIRONMENTAL PREFERENCES (weighted average)
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HYDRAULICS x BIOTA

Froude number x % Coleoptera abundance
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Knéhyneé stream habitats




SPECIFIC TAXA

pools of lateral channel




SPECIFIC TAXA

riffles

restored regulated

Limnius perrisi

Chironomidae

Baetis sp.



SPECIFIC TAXA

pools (main channel)

restored regulated

Simulium ornatum

Leuctra sp.



SPECIFIC TAXA

vegetated marginal habitats (MV)

™,

T ‘5

restored regulated

Gammarus fossarum




SPECIFIC TAXA

unvegetated marginal habitats (MU)

restored regulated

O

Simulium ornatum

&,‘. “ A : *‘ Wil

Gammarus fossarum

Hyropsyche sp.



4. REVITALIZACE NA UROVNI HABITATU - KNEHYNE
TEPLOTA
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4. REVITALIZACE NA UROVNI HABITATU - KNEHYNE

TEPLOTA
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SOUHRN VYSLEDKU

4. REVITALIZACE NA UROVNI HABITATU - KNEHYNE R E Fp R M
“a

= byla otestovana klasifikace habitatl v podminkdch malého toku

= prokazany habitatové specifické rozdily mezi regulovanym a revitalizovanym
usekem toku

= zaznamenany specifické podminky v tlinich sekundarniho koryta (teplota, O,)

= makrozoobentos v téchto tlnich se strukturou liSil od vSech ostatnich habitatu a
nejvyrazneéji prispival k rozdilu mezi revitalizovanym a regulovanym usekem

= prestozZe sekundarni koryto nefunguje podle pivodniho zdméru projektu,
prispiva k heterogenité parametrd prostredi i obohaceni biodiverzity na
revitalizované lokalité

= problémem je nedostatek sediment( prinasenych z povodi, zarlstani stérkové
lavice vrbami, hrazky budované rekreanty



VYSTUPY PRO PRAXI

4. REVITALIZACE NA UROVNI HABITATU - KNEHYNE R E Fp R M
-y

= ovéreni funkénosti principd hodnoceni ekologickych ucink( revitalizace
= podklady pro vyhodnoceni reakce vodnich organism
= informace o teplotnim rezimu, vodivosti a saturaci kysliku (datalogery)

= v budoucnu bude mozné vyhodnotit ucinky udrzovacich praci (vegetace,
zastinéni)

= zaznamenani sukcese spolecenstev (opakovana vzorkovani)
» navrh indikatoru specifickych pro revitalizovany usek

= obecné principy vyuzitelné i na jinych lokalitach



SOUCASNE A BUDOUCI AKTIVITY

TEMATA — ORGANICKA HMOTA VE VODNICH TOCICH

Modelovani faktoru ovliviujicich retenci, transport a vyuziti
organické hmoty ve vodnich tocich

Cile projektu:

1) Vyhodnotit které faktory a na jakych prostorovych skadldch urcuji viastnosti
partikulované organické hmoty ve vodnich tocich

2) Analyzovat interakce mezi parametry partikulované organické hmoty a dalSimi
faktory prostredi pfi utvareni ekologické niky larev pakomdaru ve vodnich tocich

modely distribuce jemnych fi¢nich sediment(

vysvétleni vlastnosti POM na zakladé faktorud rlznych prostorovych urovni

vztah POM a detritofdgnich konzumentu (larvy pakomara)

terénni a laboratorni experimenty

GACR (2018-2020?)



SOUCASNE A BUDOUCI AKTIVITY

TEMATA — HISTORIE A BIODIVERZITA RYBNIKU

Cim starsi, tim lep&i? Vztah historického vyvoje rybnik( a jejich
biodiverzity

Cile projektu:

1) Objasnit vztah mezi stafim a kontinuitou vyvoje rybnik( na jedné strané a jejich
druhovou a funkéni biodiverzitou na strané druhé

2) Zjistit, zda se vztah mezi biodiverzitou a kontinuitou vyvoje lisi napfic riznymi
taxonomickymi skupinami

= recentni a subrecentni spole¢enstva pakomaru ve vztahu k podminkam
prostredi

= vazba pakomarl a vdZek na vybrané typy rybnicnich biotopU a jejich parametry

GACR (2018-2020?)



SOUCASNE A BUDOUCI AKTIVITY

TEMATA STUDENTSKYCH PRACI

Vypsana:
1) Spatial and temporal patterns of stream temperature

2) Chironomidae as model bioindicator of recent land use in catchment

Potencialni:

3) Particulate organic matter in streams: drivers of retention, transport and
processing

4) Chironomidae as model group for assessment of recent and historical conditions
in ponds
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