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Preface

This review was elaborated within the internatigmalject BioStrat (http://www.biostrat.org).
It is not expected that it will cover all aspecidiwe topic, but the compilation of the reviews
from different countries may produce an interesbmgrview, which will help to develop the
recommendations at the European Platform for Bemdity Research Strategy (EPBRS)
meetings. Additionally, this research review cangote neither legislative nor practical
recommendations. The on-coming Slovenian EPBRS ingeetill deal with aspects of
Research Priorities for Sustaining Freshwater Biexdity.

Our aim was to address people across various sedach of eight co-authors (scientists
publishing in ISl journals, member of NGO) has bashked for providing a short review on
topic, which are they interested in. One employedmistry of Agriculture was asked to
provide an official statement of the ministry. Oper reviewer has kindly provided his
comments to the text. Most of them are membershef €zech BioPlatform project
(http://www.ibot.cas.cz/biop) directly related teetEPBRS (www.epbrs.org).

Introduction
(Authors: P. Pétk and Z. PoStulka)

Description of the status of the freshwater ecasystin the CR

According to the National Biodiversity Strategy (&), the freshwater biodiversity is
endangered more than biodiversity of terrestriadsgstems due to strong anthropogenic
effects. Extensive drainage of the landscape hasraa over the past 50 years and only one
guarter of the original 1 300 000 ha of wetlands been preserved. In general, water quality
in watercourses has been significantly improvingrahe past decade in the CR. However, in
comparison with 2005, in 2006 the water pollutidigtely increased and started positive
trend has been changed (Environment Report, Mynigif the Environment 2006,
WWW.env.cz).
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In spite of the improvement achieved, the curremiditions cannot be considered fully
satisfactory; problems have persisted mainly in glhets of watercourses with lower flow
rates and high accumulation of pollution sourcdse most of forest streams are significantly
altered, mostly due to incision and a lack of lamgeody debris elements in the Czech
Republic (Stevens 1997). It has been resulting ighdr erosion, smaller retention and
changed hydraulic characteristics of the strearhs. grocess has last for many centuries and
there are nearly no natural streams left as ageder Due to clear-cut logging and plantation
like forest stands there is a significant drainafjeatchments due to accelerated erosion and
humus degradation. There is a slight progress usvtre restoration of polders and ponds,
yet the streams and most of wetlands are reguéatddirained and both result in high rate of
diffusion pollution of our surface waters (Davisatt 2002). Due to the lack of action within
previous parts of catchment areas, together witbcgmneal fragmentation (buildings,
infrastructure, arable land) of floodplains, thet&baent Area Administrations enterprises
have been constantly forced to accept measuresgiagnaver dynamics and to canalise
rivers, which results in terrifying biodiversityds (Jungwirth et al. 2002). The numbers of
wetlands that can increase biodiversity and impnaager retention in the Czech landscape
are gradually decreasing. Eutrophication was replart a number of water reservoirs in 2003
(caused by pollution of water by municipal wasted gartly also by inflow of nutrients
washed out from the agricultural land and from caroial fishing activities, particularly the
compounds of phosphorus and nitrogen in the waBmastruction of water works has led to
interrupting of the continuity of water courseshiarrages and dykes, the regime of suspended
solids has been modified, the physical and chenulsatacteristics have been changed, and
genetic exchange, active and passive drifting, atiggn and natural dispersion of aquatic
organisms has been prevented.

Climate change related to water cycle

We are facing growing flood and drought risks (sg&eme seasons with floods in 1997,
2002 and heats in 2006 in the CR, http://www.chmidue to the destabilization of climate

and due to the decrease of the retention capaicdgtohment areas (Brown 2002, Prach et al.
2003). According to the results of the Nationaln@te Program of the Czech Republic, the
impact of climate change is manifested particuldmyychanges in the hydrological balance,
surface waters and groundwater regime, reservangdwof water reservoirs and the quality
of surface waters.

Monitoring of freshwater ecosystems

Aquatic and wetland ecosystems have long been orediin the CR (e.g. StraSkrabova et al.
1998, Jelinkov&._ StrasSkrabovéa 2001). A detailed survey of curremddtons and trends has
been supported by programmes and inventories peefibin the framework of fulfilling the
obligations of the Ramsar Convention and also halamd species mapping for establishing
the Natura 2000 network. Important results haveaaly been obtained from a long-term
hydro-biological study of lakes, artificial freshiga reservoirs and watercourses. Thus, we
already have very good data with which to assessl gerological status of freshwater
ecosystems. What we need is a national, integr@atedcomprehensive monitoring system,
including monitoring of hydromorphological and laglcal components of surface waters in
accordance with the Water Framework Directive (Z60(EC).

Implementation of Water Framework Directive in @ig

We asked two questions related to the WFD to tvpoasentatives (water directors) from the
Ministry of Agriculture and the Ministry of the Em@nment, respectively. The water
directors are responsible for the implementatiohthe Directive in our country. Only one
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representative from the Department of Water ManagenPolicy (Ing. Libor Ansorge,
Ministry of Agriculture) answered.

Q: What is the contribution of practitioners or pmy makers that deal with the daily
problems in implementing the directive? Where daiysee knowledge/methodological gaps
that hinder the proper implementation of the WFD?

A: Related to the biodiversity issue and nature hadbitat conservation, the main problems
in implementation of the WFD lie in a lack of infwation relating to the links between
anthropogenic pressures , aims specific to targetmunities, indicators of community status
and suitable measures. In the cultural landscape&entral Europe, a definition of "good
ecological status of water bodies" (particularlytime area of biological measures describing
the status) is very problematic. The definitionmefasures is even more difficult, because the
monitoring has only just started and so far we lgokntifiable results.

Q: Where do you see the role of scientists conttibg to the process of defining
programmes of measures?

A: Until good ecological status, parameters andkérbetween anthropogenic pressures and
impacts of measures proposed in Plans of Catchmeeas (Plany oblasti povodi, see
Catalogue on www.mze.cz) on the quality of commegndr their biological parts are better
known, there is no way we can propose a programimeeasures for good ecological status.
All the measures are so far based on expert judgeme

Research priorities in freshwater ecosystems
(edited by P. Pé&ik)

The research is needed for running water with demblunused arms and alluvial waters that
are an integral part of close-to-nature river systgsee the contribution of Z. PoStulka).
There are only a negligible number of natural aiguatosystems with still water in the Czech
Republic. Their ecological functions are repladeda certain degree, by fish-pond systems
and shallow water bodies, which form an essenaal pf the Czech cultural landscape (see
contribution of J. Ket, D. Pithart& J. Pokorny). Dam lakes constitute a special ttimsil
body between still and running water and they sthdad consider as integral part of water
ecosystems (see contribution of J. &mat) but their eutrophication caused by high water
pollution may represent ecological problems (seeciintribution of B. MarSalek). Although
the flood events may be very destructional for pmogeveral freshwater habitats are
dependent on regular floods and their specific agplis not yet well-known (see the
contribution of J. Elster). Finally, most of aquatiand wetland ecosystems,
phyto/zooplankton, phyto/zoobentos, macrophytocesio@mphibians, reptiles, and birds
bound on water belong amongst endangered speaaly]T 31% of fish and cyclostomata
species are protected by law in the Czech Repahlictheir ecology and taxonomy is not yet
well studied (see contribution of P. Rab).

Research priorities within catchment areas (runningwater)
(Author: Z. Postulka)
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In the Czech Republic, there are three basic elemaithin catchment areas with different
administrative and management authorities resptan&bthose three pillars.

1. Streams and rivers in forested parts of catchnaesas are usually under the
governance of the Forests of the Czech RepubliR(Lhttp://www.lcr.cz), the state
owned enterprise. The most lacking is the geomdggho and eco-hydrologic
research estimating best management practicesnvgdnsitive catchments. We need
to estimate, what is the retention potential of istuslbed catchmentss disturbed
catchments (Gurnell et al. 1995). We need a swifinge towards water sensitive
forestry using natural forest restoration/recove@sya basic tool. It needs a research on
economy, on new forestry methods, etc. Howevernetl®e no negative interference
between biodiversity-oriented sustainable foresind mountain forest catchment
areas restoration, just only positive interrelagiop (see also the text box at the end of
this review).

2. Small agricultural streams (catchments) are wnithe management of the
Agricultural Water Management Board (http://www.gwz). The most important
research is needed to estimate the water retemtobmevable by means of soft
restoration methods (landscape management), agestgration of contour coppice
woods combined with contour ditches, ponds, idilon pits, wetlands, stream
restoration and so on (Vagk2003). The measure can bring not just only water
retention, but it also increases biodiversity, ioyas the landscape thermodynamics
and contributes to carbon sink (Ripl 1997, Eisété&Pokorny 1998). There is mostly
no negative interference between the biodivergitgabed agricultural catchment
areas restoration, as the restoration aims to bhedandscape closer to its traditional
biodiversity-rich structure. There might be cortfliccoppice woods were planned on
biodiversity-rich meadows.

3. Large rivers and their floodplains are adminigtd by various local Catchment area
Administrations, the state owned enterprise. Riaedscape is very fragmented in the
Czech Republic, it has lost its dynamics and tlaeeemostly occurring only isolated
island populations of rare organisms recently @eff Stanova 1999, Petts 2001). It
would bring a problem: If we would like to restdiee river dynamics and flooding,
we could sometimes endanger some of the last iglabdats, if we won't restore the
river dynamics, the populations will become extiflmit still this strategy of inaction
is being preferred). We need a research, how tdownflooding and river restoration
together with supporting endangered species (Le&&oudevigne 2002). Still there
is no other alternative to restoration of the ratuiver and flood dynamics,
rehabilitation of river continuity, connection did river to its floodplain, replanting
floodplain forests (Gurnell et al. 2002) and renayvfloodplain meadows instead of
arable land and recreational buildings protectedelges (Church 2002). Generally
speaking, the restoration of the river continuunvesy beneficial for biodiversity
(Matthaei et al. 2005).

Research priorities in wetlands and shallow water bdies
(Authors: Dr. Jan K&t, Dr. David Pithart and Dr. Jan Pokorny)

1. Wetlands’ and shallow water bodies’ responses itnaté changes; mitigation of their
impact on wetlands — according to different wetlagdes in different regions. The
responses of the following ecosystem processesraduggh priority:
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(a) Carbon cycling and balance.
(b) Processes controlling the energy, heat and watenta
(c) Processes affecting biodiversity and rate of sigtoasn wetlands.

(d) Study and minimization of health hazards causedweyland- and water-borne
diseases.

2. Wetlands’ and shallow water bodies’ response toophication and pollution — according
to different wetland and shallow water bodies tyjedifferent regions. The responses of
the following ecosystem processes acquires higripri

(e) Balance between aerobic and anaerobic processesliiments and water.

() Mineral nutrient transformations in wetlands. Thaer of wetlands in nutrient
cycling.

(g) Contamination with toxic substances (particularlgsticide residues and heavy
metals) and its prevention and/or mitigation.

(h) Processes controlling the energy, heat and watenta
(i) Processes affecting biodiversity and rate of sigoasn wetlands.

() Study and minimization of health hazards causedweyland- and water-borne
diseases.

3. Evaluation of ecosystem services provided bylamds — according to different wetland
and shallow water bodies types in different regions

(k) Definition and quantification of ecosystem sees of wetlands and shallow aquatic
ecosystems at different stages of transformatiengstation).

(I) Estimation of the economic values of particukervices and/or their integrated
effect, also using the method of "shadow price€", what would be the cost of a
service if it were provided in a more technical wayg., water reservoir, technical
water purification).

(m) Evaluation of the role of wetlands, incl. flgdins, in flood and drought
mitigation, stabilization of carbon and nutrienti®s, biodiversity conservation and
production of organic matter. The recreational agdthetic values of wetlands and
shallow water bodies should also be evaluated.

1. Applications of research results to different typésvetland and shallow water bodies in
different regions:

(n) Finding ways of sustainably managing/conservimetlands and shallow water
bodies with respect to various kinds and intensibieanthropogenic pressure.

(o) Elaboration of suitable approaches to the emvirental impact assessment (EIA) for
wetlands and shallow water bodies.

(p) Assessment of the respective roles of diffetgpes of wetlands and shallow water
bodies in different landscape types. Evaluatiorard support to their role in the
small water cycle.
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Research priorities in ecology of water reservoirs
(Author: Assoc. Prof. Josef Matta)

Freshwaters were almost generally neglected iptégious &' and ' FP and most attention
was payed to oceans and seas.

Artificial man-made freshwater reservoirs (dam Bkare of prime importance for countries
lacking the access to sea and natural lakes. Taeotugeservoirs is widely multipurpose —
flow regulation, hydropower generation, irrigatiofisheries/angling, recreation, drinking
water supply etc.

The multipurpose use of reservoirs implies cledrtgct socio-economic importance of these
water bodies on human population living close tenthand in their catchments. The human
activities have decisive influence on the waterligian reservoirs and vice versa.

Unfortunately, there is a strong tendency (evethe\WFD EC) to regard reservoirs as only
technological basins. This is a basically wrong rapph — reservoirs are man-made
ecosystems, OK, but still ecosystems. With increpsesidence time of water they behave
closely to natural lakes. In countries with verywfeatural lakes like in the Czech Republic
and Spain, the reservoirs actually play the sanhe as natural lakes and should receive
comparable attention.

Czech Republic is among the leading countries vafipect to the knowledge about research,
management and multipurpose use of reservoirs.eTaer unique long term data sets (for
about 50 years in some cases) about abiotic anid p@rameters for several reservoirs. These
data enable to distinguish long-term trends frowrtsterm changes with respect to global and
local changes.

During implication of the WFD attention should baig to the definition of ecological
state/potential of these ecosystems. Classificatbystem using fish, phytoplankton,
zooplankton, microbial food webs, macrophytes, wateemistry and internal nutrient load
should be elaborated.

Biology and ecology of periodical shallow wetlandsreated during the floods
(Author: Assoc. Prof. Josef Elster)

Floodplain river areas are very specialized ecesysuch as an ecotone, i.e. a transition zone
between terrestrial and aquatic ecosystems. Thisystem type is characterised by high
productivity and open energy, mass, and informaimns.

In 1986-1996, in floodplain river area of the Hotniznice River (Febaisko Biosphere
Reserve and Protected Landscape Area), large istgifihary ecological project was carried
out (for results, see Prach et al. 1996) includinth biotic and abiotic studies. As a part of
this study detailed hydrobiological survey of penmat pools influenced by periodical floods
was performed. Much less attention was paid tcsthlealgae and phytobenthos of temporary
pools. Excessive phytobenthos development and weasscurrence of soil cyanobacteria and
algae represent one of the most important reggidtintors in energy and mineral nutrients
flow through these ecosystems. This is thanksdatiturrence of periodical flooding by cool
water coming from melting snow in spring areashaf LuZnice River at the end of winter or
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early spring. The low temperature and frozen sodfile predetermine character of these
specific habitats and their microvegetation. Iniadd, the flooding period avoids growing
season of vascular plants, whereas the most impgetaduction part of these ecosystems in
this period are algae and cyanobacteria. In otluedsy the growth of phytobenthos, soil algae
and cyanobacteria is not suppressed by vasculatspia competition on light supply and
minerals from water.

This issue was not yet studied in detail.

Research priorities in freshwaters — issue of Cyat@acteria
(Author: Assoc. Prof. Blahoslav Marsalek)

Serious problem of aquatic ecosystems is nutripalisition, resulting in the cyanobacterial
water blooms. Mass proliferation of cyanobacterauses hygienical, aesthetical and
ecological problems. Cyanobacterial water bloonmdpce toxins, reduce biodiversity and
degrade aquatic ecosystems. Moreover — new, invasi@nobacterial species are detected in
water bodies, so more research attention is nagessabe able understand and prevent
cyanobacterial water blooms.

Research priorities of freshwaters — issue of ichtlology
(Author: Assoc. Prof. Petr Rab)

Despite the fact that Europe is cradle of ichthgglodiversity of freshwater fish is not yet
well-known. Kottelat and Freyhof (2007) recentlypoet over 500 freshwater fish species
recorded in Europe, however many of them are dedaltch-all taxa where more detailed
and further analyses are needed (e.g. gudgeortseeajenusGobio sculpins of theCottus
gobio assemblage, minnow of the genus Phoxinus, etd)uamg molecular methods and.
phylogeographic framework. On of the most excitiogse is a system of asexually
reproducing hybrid spined loaches (geQubitis) occurring throughout whole Europe. Their
asexual and sperm-dependent clones are spreadiaglamto their specific habitats. They
are important not only as a unique model in evohary biology but also as bioindicators for
nature conservation. Due to their complicated répctive cycles and link to ground substrate
the strict protective management of existing habitamains as an only solution.

Conclusions
(edited by P. P#ik based on contribution of all authors)

The forest-water ecotone, the riparian zone, amate@ groundwater are all understudied
ecosystems in the Czech Republic (see EPBRS recodatiens 2001). Scientists dealing
with biology and landscape ecology do not usuadliytbe opportunity to collaborate enough
with those studying atmospheric deposition, sairsee, soil, and water chemistry. There is
no cooperation between academic natural science sanchlled forest and agricultural
science. The forest and agricultural sciences aseally oriented towards increasing
production and benefits and biodiversity is not geen as an important goal for such
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research. There is also a huge gap between findingatural scientists and industrial forestry
and water management. Coordination of activitiesoragn the individual sectors is
unsatisfactory and the competence is not clearlyel® (e.g. amongst the administrators of
watercourses, fishing organizations and private evg)n Conservation and management of
inland water biodiversity is inconsistent, exteespollution is not tackled sufficiently, and
there is no clear programme for remedying unsuwetablydrological regulation of
watercourses, which contributes to the progresdestructive consequences of floods. There
is a lack of attention to catchment area integratetiagement (i.e. in catchment area plans).
Economic management of fishponds emphasizes priodusenefits and the management is
in no way based on the ecosystem approach. Theretisnough demand for knowledge at
responsible institutes (Ministry of the Environmamnid Ministry of Agriculture) related to the
WFD. Basic research should be better supportedhésetadministrative bodies. To avoid the
separation of basic and applied research in wateragement, better coordination between
science and policy is urgently required. In the lengentation of the WFD, attention should
be paid to the definition of ecological state/ptiedrof freshwater ecosystems.

According to the National review (see Hletet al. 2007) two main actions are needed: (i)
reduction of emission and deposition of nitrogerthwi the National Emission Ceiling
Directive and (ii) changing the paradigm of styictlenefit-oriented forestry and agriculture
toward sustainable management aiming to increase l@ast conserve existing biodiversity
of water and wetland ecosystems.

To fulfil these actions in general, the most impattresearch needed is to:

* Determine wetlands’ and shallow water bodies’ resps to climate changes;
mitigation of their impact on wetlands

» Determine wetlands’ and shallow water bodies’ raspoto eutrophication and
pollution on system of effective measures prevenéntrophication, erosion and
excessive transport of sediments in the cultureddaape

* Evaluate ecosystem services provided by wetlands (e estimate the water
retention achievable by means of soft restorati@hods, such as restoration of
contour coppice woods combined with contour ditchmands, infiltration pits,
wetlands, stream restoration, etc.)

» Applications of research results to different typésnvetland and shallow water
bodies in different regions

 Taxonomy and ecology of freshwater organisms s;heay., cyanobacteria (to
prevent water blooms) or fish (determination of ¢thieing factors responsible for
their life cycle)

» Ecology of specific freshwater habitats such as,efcample, periodical shallow
wetlands created during floods

* Implication of present knowledge and future reseanto management of artificial
water bodies, and in addition, their influence catev quality and biodiversity (on
all trophic levels from bacteria to fish) of rivers

There are also some specific technological reseaels, including the need to determine:

* How to deactivate the old phosporus ballasts ins#@iments of water reservoirs
without draining them off (as they are used forevapply)

* How to reduce water blooms in water reservoirs adthrusing chemicals
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* How to assess the potential of water retentionhm landscape with respect to
climate change

* How to influence the processes responsible forddmatrification process both in
the soil and water

Prihonice, Czech Republic, 20 December 2007
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Best planning practices in forested catchments — gkample (Source: DEFRA, www.defra.gov.uk)
Forest and woodland are a major component of laodec in certain parts of England and Wales. In some
upland areas, the large extent of commercial coaoifs forest represents significant pressures on the
freshwater environment. Through bad managementneerisitive design, these pressures can lead to
deleterious impacts and have done so in some waddies. In such cases, continuing control of bgth
pressures and impacts will be required to achidweWFD's environmental objectives. Broadleavedveati
woodland, which is increasingly favoured by forgspolicies in England and Wales, leads to coyer
pressures and impacts and is a land use considetatively benign with respect to diffuse pollution

Operational issues

Forest planting can have a number of positive intpan the water environment; for example, strateifyic
placed woodlands acting as riparian buffer zonefphe reduce soil loss from arable cropping sites.
However, some forestry management practices cam @sise significant pressures on water quality gnd
water resources. These pressures will need to hsidered as part of the pressures and impacts assas
required by the WFD to identify water bodies ‘askii of not achieving its objectives. The Foresiry
Commission's Forests and Water Guidelines providiena basis for sustainable management of the water
environment by forest planners and managers. Cempd with the Forests and Water Guidelines ig a
requirement for approval of forest plans, grant delling licences and operations subject to enwnental
impact assessment regulations. The Forestry Coronis&lministers the environmental impact assessnment
regulations for all new planting, felling and ceirtaother forestry operations. The main aquatic gess
associated with catchments containing large traétsommercial coniferous forest are acidificatiomitrient
enrichment and siltation. When such forests ar# fitanted, the associated land preparation andrdige
leads to increased run-off, though this largelylohexs as they mature.
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