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ABSTRACT

This article deals with a conflict between the exaltion of mineral resources and nature
protection at the study area of gravel mining lakethe floodplain of the Morava River
near the town of Towav (central Moravia, Czech Republic), and presantencept of the
compromise solution to this conflict, based on ilmgkhistorical research with application
of restoration ecology.
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INTRODUCTION

Restoration ecology is a new field of science foated in the 1980s with the aim to
restore human-impacted ecosystems (HOBBS & HARRI®12 PRACH 2008).
Restoration ecology builds upon the key concepeadlogical restoration, which is a
process of ecosystem restoration (DE MORAL & WALKEBO7). A holistic approach to
the structure and functions of the ecosystems msldmental in restoration ecology of
wetlands and rivers (RIPL et al. 1994). Restoratemology in river and floodplain
ecosystems (DARBY & SEAR 2008% based also on an integrated approach to river
basins (examples in EISELTOVA 1995) and respecttlier dynamics of natural fluvial
processes (MUHAR et al. 1995; BRBA et al. 2008).

Understanding the historical context of the creamd formation of landscape is of a
particular importance for the management needs ofirofean floodplains
(TREMOLLIERES & SCHNITZLER 2007), because this typklandscape has formed
over a long period of time under the direct and @dul influence of human (see LIPSKY
2008; KLIMO et al. 2008),

The creation of the European network Natura 200énCzech Republic (ROTH 2009)
sometimes brings paradoxical situations: Some pegoNatura 2000 sites can be
designated in damaged areas due to the occurrdneenee specially protected species.
Such example is the area of gravel mining lakekeénfloodplain of the Morava River near
Tovatov (central Moravia, Czech Republic). Using unpsiiidid data (SERVUS et al.
2008), this study describes the conflict of intésdsetween the exploitation of mineral

16



Joair of Landscape Ecology (2010), Vol: 3/ No. 1

resources and nature conservation in this localityg, presents a concept of the compromise
solution, based on linking historical research vapiplication of some restoration ecology
principles.

METHODS AND MATERIALS

Area of study

The area of study of the Ta¥@v Lakes in the floodplain of the Morava River ientral
Moravia was created by gravel mining in originahable land during the Z2@entury. The
area of study of the Tovav Lakes covers about 400 ha (Fig. 1), it bordetk the town of
Tovaiov in the north and with a large complex of floapl forest in the Zastudéin
National Nature Reserve in the south. This floonpfarest stretches along the Morava
River further to the south to the town of Chropyand forms the Special Area of
Conservation Morava — Chrojpgky Les in the frame of the Natura 2000 network
(MACHAR et al.2007). The altitude of the study araages from 195 to 210 m a.s.l., the
locality belongs to a warm climatic area (QUITT 197with the average annual
temperature of 8,1-9.0 °C and the annual precipitadf 501-600 mm. The bedrock is
formed by unconsolidated floodplain sediments @&ygclsand and gravel; in terms of
pedology the fluvisols prevail (CULEK 1996). Grawalining is still intensive and its
termination is planned for around 2040.

Apart from the ongoing gravel mining, the Tdwa Lakes are used for recreational
swimming and sport fishing. In the centre of theaarthere is an industrial factory
producing concrete panels and a technological lbdgbe gravel mining company. An
allotment site lines the west margin of the lakes.

Fig. 1. Localization of the area of study of the Twacov Lakes
South margin of the town of To¥av is in the left upper corner of the picture, flemdplain forest
near the Morava River (ZastuddmMNR) is in the right bottom quarter of the picur
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Conflict of interests in the area

A significant conflict of interests between the urat conservation and gravel mining
arose in 2004 when the Agency for Nature Conseymaand Landscape Protection of the
Czech Republic integrated the large area of theadaw Lakes into the Natura 2000
network, namely into the proposed Site of Commuintportance Morava — Chropgky
luh (locality code CZ 0714085, www.natura2000.CE)e reason was the occurrence of
European beaversCéstor fibej in a part of the Towmv Lakes. It understandably
provoked opposition of the mining company that Hsskn using the whole area in
compliance with the applicable legal regulationsaagravel mining area. The mining
company asked the Palacky University in Olomoucdorexpert study focusing on this
problem. This expert study was compiled in threasals: phase 1 as historical study
(SERVUS, ZIEEAK 2007), phase 2 as a landscape-ecological stéittyecarea (MACHAR
et al.2007), and the consequent phase 3 as a nmaeagplan proposal for the entire area
(SERVUS et al.2008).

Methodology of the historical and landscape analysiand a concept of solution of the
conflict of interests in the area of study

A study of historical development of the landsca@es performed and used as an input
for the landscape-ecological analysis of the abeaause the role of mankind as the key
species has been crucial in this significantly hosimapacted landscape (VITOUSEK et al.
1997). The reconstruction of historical developmaiiand cover was performed using 10
historical maps obtained in digital form with theelfn of Zoomify application from
http://oldmaps.geolab.cz (Tab. 1), and surveyingah@hotographs taken in 1938 - 1995
that were purchased from the Military Geography Blydrometeorology Office (Tab. 2).
The present state of the landscape was assessgdougiophotomaps from 2002.

Table 1. Summary of historical maps used for the ladscape-ecological analysis in the
area of study

Type of map Format Scale Time period
Military mapping | map scan 1:28 880 1779-1781
Military mapping I map scan 1:28 880 1836-1837
Military mapping Il map scan 1:25 000 1876

Table 2. Summary of surveying aerial maps used fdhe landscape-ecological analysis
in the area of study(SAP — surveying aerial photograph; BPP — bit peeljp

Type of photograph Format Scale Year Color depth
SAP Contact copy 1:19600 1938 degrees of gra8RAB)
SAP Contact copy 1: 21400 1950 degrees of gr&8AB)
SAP Contact copy 1: 19000 1962 degrees of gra8P®)
SAP Contact copy 1:39300 1971 degrees of gra8P®)
SAP Contact copy 1:30000 1981 degrees of gra8R®)
SAP Contact copy 1:21 700 1995 degrees of gr&8AB)
BPP Digital raster 1. 5000 200 fully colored @RP)
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Maps were adjusted for the analysis by georefer@rté ESAND, KIEFFER 1995).

Grid maps were transformed into the system of gmugc coordinates S-JTSK using
photogrammetric points, the orthophotomap from 28@2 used as a reference grid). Grids
of historical maps and surveying aerial photografBaPs) taken in 1938-1962 were
transformed using linear polynomial, SAPs takerl®Y1 and 1981 using polynomial of
degree 2, and SAPs from 1995 using polynomial gfrele 3 (Tab. 3). Surveying aerial
photographs were also scanned.

Objects were classified into individual groups adang to the system of land cover
categories CLC 2000 — CORINE Land Cover 2000, whadsess the degree of
anthropogenic alteration on a scale of five degré€®LAR 1996). This scale was
interpreted in terms of degrees of ecological §itglnf the area according to the degree of
anthropogenic alteration according to LOW & MICHA2003) — see Tab. 4.

After the analysis of historical development of tlaeea, a comprehensive field
examination was performed. It was focused on thasien and completion of habitat
mapping according to the methodology of GUTH (20@2)§l the inventory of selected
animal taxa (invertebrates, fish, birds, populatdiEuropean beavers).

Table 3. Parametres of georeferencing of grids fdandscape-ecological analysis in the
area of study (SAP — surveying aerial photograph)

Type of maps or Number of Degree of Resolution (m/px)
photographs photogrammetric polynomial
points
Military mapping | 6 1 5,13
Military mapping |l 2 1 5,14
Military mapping Il 2 1 4,39
SAP 1938 3 1 0,41
SAP 1950 5 1 0,45
SAP 1962 3 1 0,40
SAP 1971 7 2 0,87
SAP 1981 9 2 0,70
SAP 1995 13 3 0,58
Orthophotomaps 0 0 0,50

Based on this data, a management plan was progosdide entire area in compliance
with the methodology commonly used for small spciprotected areas in the Czech
Republic (ANONYMUS 1999). Subsequently, the inibatand exploitation plan of gravel
mining and the recultivation plan for the area wadgusted. It was necessary to choose a
category of small specially protected area for sitedy area in compliance with the
applicable environmental law (MIKO et al. 2005).eTtategory of natural monument was
chosen after consideration, which can incorponagrents of ecosystems or only a habitat
of certain biological taxon (MICHAL & PERICEK 1998). In the adjusted recultivation
plan, the maximum emphasis was given to the pdsgilmf putting a natural habitat
succession into effect. These purposes were reflaatthe prediction of expected state of
the area in 2040 (i.e. the state of the area gbldrned gravel mining termination)
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Table 4. Comparison of degrees of ecological staibyl (DES) and CORINE Land

Cover categories in the studied area

Presumptive DES CLC category in study area

0,5 1 Artificial surfaces |

131 Mineral extraction sites

121 Industrial or commercial units
122 Road and rail networks and associated land

1,5 2 Arable land |

211 Non-irrigated arable land
2,5 2 Arable land 1l

231 Pastures
3,0 3 Forests | (coniferous)

312 Coniferous forests
324 Transitional woodland-shrub

3,5 2 Arable land 11
242 Complex cultivation patterns

natural vegetation

243 Land principally occupied by aghiawe, with areas of

4,0 -
4,5 3 Forests Il (semi natural)
313 Mixed forests
5 Water bodies
512 Artificial water bodies
5,0 5 (Semi) natural forests, natural grasslandswatlands
311 Broad-leaved forests
411 Inland wetlands
511 Water courses
RESULTS

Historical development of the area of study

The development of land cover in the area of stidyhe period from the late 18

century till the early 2century see in detail in Fig.2. — Fig.11.

LEGEND FOR FIGURES 2. -12.

Interim zone (between
shrubs and forests)

Agriculture land

Deciduous forests

Coniferous forests

Mixed forests

Bushes and shrubs

Wetlands

Water streams

Proposed natural monumeft 042

TTTT boundary
Proposed buffer zone of 24
TTT T natural monument boundarny 311
I 121 Industrial estate L] 315
e 122 Roads 2;
[ 131 Gravel mininig 111
211 Arable land E11
231 Meadows 512

Water area (lakes)
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The oldest map of the area of the Teéma Lakes dates back to 1779-1781 (Fig.2.).
SkaSovsky pond (Kaschow Teich) was a part of thedmystem of the town of Towav
(Topitschau). It covered the majority of the studseea at the beginning of the second half
of the 18th century. There are distinct dykes $itaa by trees around the pond. A road
can be seen in the crest of the dyke. Surroundind Was used as a broad-leaved forest and
agricultural land — arable land and pastures. Aendprest by the west border of the pond
IS a curiosity. It was possibly a grazing or othisemntensively used forest. A floodplain
forest covered the east part of the area.

SkaSovsky pond was abolished within the scope géreeral trend of abolishment of
ponds and their conversion into arable land thad w@nnected with the introduction of
sugar beet to the Hana region during the 1780sl&A68s. The pond is no longer shown in
the maps of the studied area from 1836 (Fig.3mftiee second military mapping.

The dominance of agricultural land is still recamgile in the area of study in 1876
(Fig.4.) although it does not cover as large aeénahe 1830s. On the other hand, the
proportion of waterlogged land increased, which wagplied by the underground water
from the Morava River and its branches. A new fofeamed near the east border of the
area, which preserved until the present day. Duthéocharacter of the maps it is not
possible to determine the type of the forest, lmnsaering the altitude and the proximity
of a water course, it can be assumed that it wikmdplain forest.

A typical mosaic of agriculture land in the earfytioe 20" century is on the aerial photo
of the studied area on Fig.5. More agriculturatlarhich occupied about 90% of the area,
was created by draining the formerly waterloggezhlities. One half was formed by blocks
of fields of arable land, the other half by a mosaismall temporary permanent cultivation
areas with gaps of uncultivated and barren landloAdplain forest can be seen in the
south-east part of the area; it is probably a tesfulbgging. Trees with preservation order
and younger subdominant trees are left here asa foa a future tree layer. It probably
used to be a standard-with-coppice forest.

An initial sign of gravel mining appeared by therthoborder of the study area in 1950
(Fig.6.). High underground water level in the flptain flooded the excavations and water
bodies formed. Their area was about 1.3 ha in X889 years later it was 212 ha, see
Fig.11.). Land use of the adjacent areas remainetanged, still with a large proportion of
the mosaic of small temporary and permanent cuitimaareas. A floodplain forest had
been continuously spreading around the SkaSovskg that forms the north and a part of
the east border of the reserve.

The mosaic character of fields did not remain af@82 (Fig.7.), the last remnants can be
found outside of the study area, southeast ofdtsldr. The level of ecological stability is
the lowest within the studied 250 years (Fig.13av@l mining was performed from water
level using floating dredgers. As a consequencehef continuous gravel mining, the
surface area of water bodies enlarged into 41 timeoriginal one in the period from 1950
to 1962 when it was 54 ha. Also the area of theingirplace service infrastructure
increased. The result of the land consolidation aragalmost entire disappearance of small
fields that were replaced by larger blocks of a@dhhd. Management interventions are also
apparent in the forests in the southeast parteofitka.
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Fig. 2.Land cover analysis of the area of the Touwsv Lakes in 1779
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Fig. 3. Land cover analysis of the area of the To¥av Lakes in 1836
Boundaries of the proposed Natural Monument Tovd.akes delineated on an underlying map from Kiijitmapping Il
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Fig. 4. Land cover analysis of the area of the To¥av Lakes in 1876 - map from Military mapping Il
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Fig. 5. Land cover analysis of the area of theTovav Lakes in 1938
Boundaries of the proposed Natural Monument theadav Lakes marked on an underlying aerial photogtakén in 1938.
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Fig. 6. Land cover analysis of the area of the To¥av Lakes in 1950
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Fig. 7. Land cover analysis of the area of the To¥av Lakes in 1962
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The general character of the agriculture remairchanged. Large blocks of arable land
formed the basic character of the landscape in {Bigl8.). The overall ecological stability
of the landscape is low (Fig.13.). The size of sheface of water bodies continuously
grows and the character of the area changes. Boaddorests and lakes began to evolve
and the shorelines of the eastern lakes had gigduabilized. The surface area of Aninské
Lake progressively grows. The surface area ofdked in east is stabilized. The area of the
mining place service infrastructure is definitivebgt too. A total water surface area
amounts to 138 ha, which represents 70 % of theeptesituation.

The last small fields disappeared from the landsdaphe study area in 1981 (Fig.9.).
Widening of water bodies in the area reached itgirmam. The shorelines of Aninské
Lake are stabilized too. Unsuitable pine and spiiocests were planted at open places
around the lakes in this time period. Pioneer tspecies (aspen, birch) established
themselves in a part of the area, oak trees andsaspread locally from the adjacent
floodplain forest.

The area of all lakes was stabilized and reachedaximum of 211 ha in 1995 (Fig.
10.). The area of mining infrastructure amounted3tb ha. Arable land completely
disappeared from the area. The area of foresthtligrew but they were mostly non-
native pine and spruce plantations. Cleared stipsewly forested areas remained after
logging in the southeast part of the area of study.

No marked changes of the landscape character ataur2002 (Fig. 11.). The depth of
the lakes was changing locally due to mining ory cédudge discharge. The size and
location of other landscape units was basicallyitidal with the present situation in 1995.
A positive feature was the expansion of tree vegetdo the barren localities at places that
are not affected by the displacement of materiaheated with gravel mining. The area of
the present gravel lakes is about 200 ha. Togethtérlocally developing littoral areas,
riparian vegetation and floodplain forest, the Bkaerm secondary natural habitats, which
are generally missing in the intensively used, tyaagricultural landscape.

The analyzed maps show that the floodplain in trea af the Tovéov Lakes was
continuously used as arable land from the end efli# century till the 1960s. Gravel
mining was initiated then and led to the formatiohwater bodies and their gradual
enlargement. The area of the lakes reached appatedyn200 ha at the beginning of the
1990s (Fig.10.)and stayed in this extent until present day (Fig.1The results of the
assessment of historical development of the Tovd akes show that the locality of mining
place in this type of landscape is beneficial inmie of ecological stability and certainly
also in terms of biological diversity. An area avetse benefits for the adjacent land stays
in places of mined-out deposits instead of a “stdne face of the landscape”. The mining
area paradoxically becomes one of the most valuaidemost natural places in intensively
used agricultural landscape.
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Fig. 8. Land cover analysis of the area of the To¥av Lakes in 1971
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Fig. 9. Land cover analysis of the area of the To¥av Lakes in 1981
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Fig. 10. Land cover analysis of the area of the Te¢ov Lakes in 1995
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Fig. 11. Land cover analysis of the area of the Ta¢ov Lakes in 2002
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Historical changes of land use and ecological stdity of the area of study

Fig.12. show an overview of changes in land usegmates in the area of the Tdéow
Lakes over the time period from 1779 with a predictup to 2040, which reflects
proposals of the area management plan (SERVUS 20@8).

Fig. 12. Percentage proportions of land use categes (CLC 2000) in the studied area
of the Tovafov Lakes in 1779 — 2040
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The development of the degree of ecological sts{iDES) in the area of study (Fig.13.)
reflects mainly the proportion of arable land aratev surfaces. The analysis shows that the
maximum values of DES (3.8-3.9) were obtained atiginning of the analyzed historical
period (Skasovsky pond in the late™&entury) and again at present day (lakes of gravel
mining origin).

Fig.13. Changes in the degree of ecological statylin the area of the Tovd&ov Lakes
from 1779 to prediction up to 2040
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Current biota of the area of study

Habitat mapping showed that valuable habitats canfdund in a heavily human-
impacted mining area. These are particularly ktt@reas at shorelines and fragments of
floodplain forest habitats that are mainly formaddelf-originated fragments of softwood
floodplain forest at lake shores (Tab.5.). An iesting part of the study area in terms of
botany is the railway (rail siding) with the occemce of interesting thermophilous species
such as e.g. Filago arvensis, Amaranthus albus, Portulaca oleac Peplis portula,
Festuca psammophy(@LUSTAK in MACHAR et al. 2007).

Table 5. Forest habitats in the studied area

Habitat Relative share of study area (%)
Hardwood floodplain forests of 6

lowland rivers
Natural seedings of pioneer tree | 4
species
Hornbeam forests 2
Willow-poplar floodplain forests 2

Zoological surveys revealed 18 specially protectesect species (BEZEX'KA in
MACHAR et al. 2007) and 32 fish species (LOYKA inA@HAR et al. 2007) one of
which was specially protectetdta lotg). 71 bird species occur in the area, eight of which
are listed in the Annex | of the Council Directiv8/409/EEC on the conservation of wild
birds (BURES in MACHAR et al.2007). The population ofrfBpean beaverCastor fibe)
in the area of the Tovav Lakes comprises of one family of 6 — 12 indiathu Their
activity is restricted to certain parts of the a(€ay.14.). Survey results (KOSTKAN in
MACHAR et al. 2007) indicate that the presence ahkind (gravel mining and fishermen
in this case) has no impact over the beaver pdpualat

The prediction of further development of the studiel area and management plan
The management plan of the T¢wa Lakes involves a set of proposed measures éor th
regulation and control of gravel mining and a r&eation plan adjustment. The deposit
area of the Towv region is divided into some deposit regions. iBeg I, Il and IV
(numbers see Fig.14.) are located within the pregapecially protected area. Mining was
terminated in the 1950s in Lake T@wa | (the northeast lake) when the gravel was mined
out to the depth of 8 m. The remaining materiabbethis level is mineable. The deposits
in Lake Tovaov Il (the west lake) have also been extracteds Tdke is going to be used
as a water-supply reservoir instead of Taxal. Lake Tovéov IV (the southeast lake) is a
continuation of Lakes Towav | and Il. The mining activity is planned through the
period under consideration until 2040 in the foliogvsteps:
1. After the exploitation of DP Tovav | (outside the study area), the mining activity
will be focused on the area of DP Towa V. Here, mining will be performed to
the maximum depth of 30 m.
2. Mining down to the basis of DP To@v | with an expected maximum lake depth
of 35 m.
3. Mining in DP Tova&ov lll so that the depth of 10-15 m will be reaclwedhe
southern part, with a gradual slope towards thé&weon part where a depth of 30
m is expected.
4. Mining in the south and central part of DP TéwalV, with a maximum depth of
35 m.
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Fig.14. Population of European beaversGastor fiber) in the area of study the Tovédov

Lakes

Red point: Active beaver lodge

Green point: Browsing, slides and other signs &f sf beaver

Yellow point: Inactive burrows

Number of lakes: I: water-supply reservoir (Aninglake); Ill: Velké Lake; IV: SkaSovské Lake

For the prediction of the habitats development, Management Plan (SERVUS et al.
2008) takes into account especially the predici&d Hepths. The gravel mining technology
will be directed towards the creation of largeolittl areas, higher diversification of lake
shores and simultaneously towards the formatioshekr lake banks suitable for nesting of
birds (kingfishers, sand martins). The managemkamt accepts also a possible recreational
use of one of the lakes in the future and propdkesprinciples of fish management
(oriented towards the creation of conditions sugdbr wide spectrum of autochthonous
fish species and their natural reproduction). Theultivation plan emphasizes natural
succession at mined-out areas, which is immensghardic and fast in the conditions of
floodplain areas (BUEK et al. 2002). Fig.15. shows a predicted statehef area of
theTova&ov Lakes in 2040 under the condition that the manant plan will be respected.
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Fig.15. Prediction of land cover in the area of th@ovacov Lakes in 2040

Boundaries of the proposed Natural Monument theadaw Lakes (red) marked on an underlying aerial ptiatph (2002) with marked new littoral areas
(yellow) in the predicted state in 2040

DP Tovacov Il

DP Tovacov |
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Succession and restoration of floodplain forest geloiocenoses

The development of land cover in the area of theadav Lakes is currently conditioned
mainly by gravel mining and by processing of thdrasted material. Fine bedrock
particles are washed out during the gravel cleaniiggse particles are deposited back to
the mined-out places at deep parts of the lakes.m&nagement plan proposes to deposit
these fine particles at shore parts of the lakdschwwould enable the creation of large
shallow littoral areas, where also a natural swsioasof initial stages of floodplain forest
can be expected. Due to the technological limitetiof the deposition, these areas, which
are designated for the future floodplain foresg eoncentrated in the central part of the
area near the mining infrastructure (Fig. 15.). fenagement plan expects the formation
of about 12 ha of new littoral habitats (reed-swaymgnd about 21 ha of new floodplain
forest habitats. Considering the high undergrouatemevel that will presumably correlate
with the lake’s water level, the succession atdhsites will probably lead to softwood
floodplain forest habitat types and alder — will@tands (Fig.15.). Formation of larger
littoral areas is expected especially in the cénpat instead of the current mining
infrastructure. The formation of littoral areas Maé regulated by the Management Plan. A
gradual transformation (change of species compodif the unsuitable pine and spruce
plantings around the lakes towards mixed foresexgected with a prospect of complete
elimination of spruce and pine in the area of study

The management plan also proposes a change inespemmposition of the pine and
spruce plantings around the lakeshores that an@itabte for the site and that were already
planted within the recultivation. These changed W directed towards a tree species
composition corresponding with hardwood floodplénests (hornbeam-elm-ash forests)
and will be realized at several localities with th&al area of 14 ha.

DISCUSSION AND CONCLUSIONS

The presented case study from the area of thecbovaakes suggests that understanding
of historical aspects of its development can beoirtigmt for management of a particular
landscape (ROVAKOVA 2009). The methodology that was used inststudy within
georeferencing (PECHANEC 2006) of historical mapsd aaerial photographs
(PACKALEN et al. 2008) and subsequent classificatid objects into individual groups
according to the system of CORINE land use categosias used e.g. for the resolving of
problems with revitalization of the landscape i tysoké Tatry Mountains after the
catastrophic windthrow damage (SLADEK & VARALOVA 2006).

The character of the maps from the first militargpping (Fig. 2.) reflects their military
use (BOHAC 1975). Objects and phenomena important for myliteeeds were the priority
in both graphical and written forms. The secondtany mapping of the area of Moravia
and Silesia was performed in 1836-1840 after thktamy triangulation in 1806-1811.
Therefore, in contrast to the first military mapgi@ prerequisite for geodetic unification of
the whole map product was created (KUQHA967). Existing maps were no longer
sufficient for the army needs and the progressiuystrial revolution (the construction of
roads and railways, the development of towns atesgiand, therefore, the so called third
military mapping was initiated in 1869. The areaMidravia and Silesia was mapped in
1836-1840 (Fig.4.). Cadastral maps were used asia,land the hypsography, in the form
of hatches, contour lines and spot heights, wasctbgpin the new maps of the original
scale of 1:25 000 (LIPSKY 2000).
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A relationship between history and restoration egglin Europe is important especially
in the frame of floodplain and river ecosystemsTIP§ et al. 1989) and it has an impact
for biodiversity these ecosystems (WARD & TOCKNERO2). It was successfully used
for example in the Danube Restoration Project (EMER et al.1999).

Also the relationship of landscape ecology andorasibn ecology is close because the
restoration of impaired ecosystems and ecosystewmices can only be resolved in the
context of the landscape (PRACH 2009a). Moreover application of restoration ecology
can practically verify a series of landscape-ecolmg concepts (succession theory,
relationships of biodiversity and disturbanceshiea landscape, island biogeography theory,
theory of species pool, metapopulation functionprgctical aspects of biological invasions
etc. (ARONSON & VAN ANDEL 2006; WALKER et al. 2007)

Among the current topics of restoration ecology tike Czech Republic belong:
restoration of cultural landscape ecological siybiby the formation of ecological
networks (BWLEK et al. 2007), restoration of ecosystems on arahhd (SIMON &
BUCEK et al. 2008), restoration of areas affected liyimg (CILEK 1999), restoration of
river ecosystems (JUST et al. 2003; VRANA et alo£0and restoration of ecological
stability and natural composition of forests (MICHAt al. 1992). In floodplain forests,
specific issues of revitalization of water reginmethe floodplain join in (SIEBEL 1998;
KLIMO et al. 2008).

The primary succession of floodplain forest comrtiagiin barren areas is very quick
and dynamic, which was demonstrated e.g. in thetystfirevitalization of the middle Nove
Mlyny reservoir (BLCEK et al. 2004). A limiting factor of a successtigvelopment of
naturally formed initial stages of floodplain foras the duration of flooding or elevated
underground water level during the vegetation pkaond the composition of soil substrate.
Stands formed by primary succession that are ddednéy willows and poplars are
adapted to flooding, but sixty or more days of swenifiood are lethal for a majority of
poplars (MADERA 2003).

There is an ongoing discussion in the literatureuadbdeaving the mined-out areas of
former quarries to the natural succession and aheutimportance for nature conservation
as refugia in cultural landscape (CHUMAN 2007) arthe forming ecological networks in
areas devastated by mining (LIPSKY 2007). It setiras current trends of recultivation of
mining areas are mostly directed in favor of legvihese areas to the natural succession
(PRACH 2009).

The project of the actual (i.e. not only administ@) integration of the Towav Lakes
into the Natura 2000 network will continue to sugpbe mining company with planning
of possible uses of the lake region for some edcébgeducation activities such as nature
trail and ornithological hides for bird-watchingl(BSTIKOVA 2007).
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