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Abstract 
This paper introduces the concept of combining a more spatial and natural way of coping with 
flooding incidents in and along the European river system with possibilities for restoring 
conservation values. The restoration of original floodplain functions could considerably 
increase flood control and thereby alleviate unwanted inundations of other areas within the 
same catchment basin. Restoration of biodiversity values lost over centuries of ever-increasing 
human land use and river control would seem an evident by-product. However, as this paper 
argues, since man restricted river dynamics to narrow, embanked winter beds, land use and 
landscape design have been intensified so much, that simple reversion of river access to 
former floodplains may not always be a key to successful ecological restoration, even when 
international EU laws are actually supporting such actions. Moreover, the presence of source 
populations of rare and relatively immobile species of plant and animal has often become so 
restricted that re-colonisation will be difficult or even impossible. In fact, it is argued that a 
sound restoration of original natural riverine processes and corresponding biodiversity on 
local, regional (catchment) and continental scale levels is only likely to be achieved through 
careful studies of the local particularities of each case and taking into account existing 
conservation values as well as potentials. 
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Abstract  
The aim of the study is to establish whether sites in the lower basin of the Biebrza valley 
are registering change in moisture content and whether the process is related to flood 
events. Analysis of water level readouts from the 50 years period from the water-level 
gauge at Burzyn did not indicate the reduction of river flooding. The vegetation change 
observed over the last 35 years suggests an increase in the amplitude of water level 
fluctuation with a tendency of the water level to drop lower during the dry period. The 
most probable cause of this phenomenon must be the reduction of amount of water 
feeding the central and marginal section of the valley.  
Key words:  floods, wetlands, fresh marsh vegetation 



Ecohydrol. Hydrobiol 5 (1), 23-32, 2005 
Influence of macrophytes on river water levels and flood dynamics in the 

Upper Eider river valley a riparian wetland in Northern Germany 
 

Michael Trepel, Jan Jacob Kieckbusch  
 

Ecology-Centre, Christian-Albrechts-University Kiel, Olshausenstrasse 40, 24098 Germany, 
e-mail: mtrepel@ecology.uni-kiel.de 

 
 
Abstract 
In this study, the effect of macrophyte growth and management on water level and flood 
dynamics is quantified for a lowland riparian wetland in Northern Germany to improve 
knowledge on the restoration of a natural flow pattern. According to ten year water level data 
and one year discharge measurements, river water levels are controlled by an increasing 
hydraulic resistance of the macrophyte vegetation during summer and by the physical features 
of the river channel during winter season. Flooding of the wetland occurs under both 
conditions. Mowing of in-stream vegetation in summer leads to a decrease in the river water 
levels by 0.5 to 0.8 m within a few days. Ceasing macrophyte management is a low cost 
technique for restoring a natural flow pattern in lowland rivers. The effects of this method are 
limited temporally to the late summer months. Flood area calculations prove that ceasing 
macrophyte management will not raise the spatial extent of the flooded area above the water 
levels reached in winter. It can be concluded that ceasing macrophyte management reduces 
human control in riparian ecosystems, but the rewetting effects in the adjacent peatland are 
spatially limited by (human induced) physical changes of the river bed and wetland 
morphology.  
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Abstract 
Recovery of alluvial meadows after one of the highest floods in history (1997) was studied for 
six years in the floodplain of the Morava River, in the southeastern part of the Czech Republic, 
central Europe. Above-ground vegetation did not survive the flood, but 23 species, i.e. 20% of 
all species (117) recorded during the study, regenerated from underground organs shortly after 
the flood. Other species established later from the seed bank. Various ruderal species were 
typical for the first 4 years, but, gradually, typical meadow species largely prevailed. The total 
number of species increased during the first 4 years, then decreased slightly as some ruderals 
disappeared from the recovering meadows. Recovery of the meadows seemed to be nearly 
completed after 6 years, especially in lower elevations, indicating rather good adaptation of the 
studied alluvial meadows to flooding. Both direct vegetative regeneration of resident species 
and secondary succession contributed to  vegetation development.  
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Abstract 
Reference areas are relatively undisturbed areas where (near-)natural processes can be 
studied in the absence of significant human interventions. Comparison of reference areas 
with disturbed areas to be restored may be useful in conservation and restoration for a 
variety of reasons. A comparison may help to discover the relationship between natural key 
processes and ecosystem functioning; to estimate the degree of degradation of areas to be 
restored; to set targets for nature conservation; to define environmental conditions necessary 
for (re) establishment of target species and communities and to design restoration measures 
in restoration projects. There are, however, problems to overcome such as (in) compatibility 
in climate, geology, geomorphology, hydrology, ecosystems, species tolerances and the 
spatial scales of the landscape components. Knowledge from reference areas does not 
unambiguously tell the potential degree of recovery of disturbed and stressed ecosystems, 
since recovery does not necessarily follow the same path as deterioration and also the rate of 
recovery may differ. Re-establishment of the desired species or crucial species for 
ecosystem functioning may be hampered if they are absent from the actual species pool. 
In this paper the opportunities and constraints that arise from the use of knowledge obtained 
from reference areas in nature conservation and restoration is reviewed and critically 
discussed. Special emphasis is put on riverine wetlands.  
Key words: Biebrza, degradation, ecosystems, natural processes, recovery, species, stress. 
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Abstract 
Most of open riparian wetlands used to exist for centuries under a low-intensity mowing 
management. A decline of this management over several past decades is believed to be the 
main cause of a rapid vegetation succession observed in wetlands throughout Europe often 
leading to a decrease of biodiversity.  We demonstrate the rate and extent of vegetation 
succession in case study areas in the Biebrza and Narew valleys (NE Poland) and discuss 
ecological mechanisms responsible for this process. Data from aerial photographs prove a high 
rate of scrub encroachment from the valley flanks and expansion of reed communities from 
the riverside. Particularly endangered by these processes are species-rich sedge-moss fens, 
which may also evolve towards tall sedge communities.  We demonstrate how this 
phenomenon can be explained by community-level mechanisms, with special reference to 
results of competition studies in fens. We conclude that maintenance of traditional 
management is crucial for preserving natural values of riparian landscapes with semi-natural 
wetland communities. Referring to the idea of using riparian wetlands for ecological flood 
control, we suggest that vegetation management should become an integral part of such 
approach, not only to maintain the biodiversity but also to optimise the water retention 
capacity.  
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Abstract 
Nutrient concentrations of in groundwater samples at different groundwater level were 

analysed in peatlands of the Biebrza National Park and its vicinity. The relatively prompt 
lowering of groundwater level during summer time was accompanied by the increase of 
phosphate and ammonium concentrations, sometimes to the quantity seldom observed in these 
waters. The decrease of groundwater level was a prerequisite for the occurrence of higher 
concentrations of both compounds, though the low level of groundwater was not a sufficient 
condition. The mineralisation of peat organic matter stimulated by prompt lowering of 
groundwater level favours the production of ammonium at the cost of nitrate. Nevertheless, the 
elevated concentrations of phosphate and ammonium in groundwater occurred during the 
summer months, when the outflow of water from peatland was occasionally likely. 
Keywords: phosphorus, ammonium, peat soil, groundwater, groundwater level, pollution 
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Abstract 
The nutrient cycles between of three vegetation types along a trophic gradient were compared: 
a nutrient-poor fen fed by groundwater discharge (Caricetum limoso-diandrae), a transitional 
fen fed by rainwater (Betulum humulis), and a nutrient-rich fen in occasionally flooded area 
(Caricetum cespitosae). The calcium in groundwater plays a conditioning role by keeping 
phosphate availability low. Vegetation growth was limited by phosphorus in the nutrient-poor 
and transitional fen, while in the occasionally flooded areas, the Caricetum cespitosae 
vegetation was limited by nitrogen. Mean residence time (MRT) of phosphorus and 
phosphorus use efficiency were higher in C. limoso-diandrae. This could be a beneficial 
strategy to maintain high biodiversity in the low-phosphorus availability fen. In the 
occasionally flooded areas, C. cespitosa dominated the vegetation and showed higher rate 
nutrient cycling, both in above and below ground biomass.  
The significance of the findings for vegetation management at the Biebrza is discussed as well 
as the usefulness of studying nutrient dynamics at the Biebrza as a reference for nature 
restoration. 
Key words: Nutrient cycling, nutrient mean residence time, fens, flooding, eutrophication. 



Ecohydrol. Hydrobiol 5 (1), 79-86, 2005 
Response of riparian vegetation to the decrease of flooding: Narwiański 

National Park, Poland 
 

Monika Szewczyk1, Wiesław Dembek1, Andrzej Kamocki2  
 

1 Department of Nature Protection in Rural Areas, Institute of Land Reclamation and 
Grassland Farming (IMUZ) Falenty 05-090 Raszyn, Poland, 
e-mails: m.szewczyk@imuz.edu.pl, w.dembek@imuz.edu.pl 

2 Department of Landscape Ecology, Technical University of Bialystok 15-351 Białystok. 
Poland, 

e-mail: kon@pb.bialystok.pl 
 
 
Abstract  
The section of the upper Narew River valley protected as Narwiański National Park is known 
for a unique system of anastomosing riverbeds, which supports extensive area of wetlands. 
The frequency and duration of floods have changed in the last decade due to alteration of the 
hydrological regime. The distribution of plant communities and soils in 1970s and 2003 has 
been compared on the background of hydrological conditions monitored over 30 years. 
A comparison of vegetation data showed that the area of tufted sedge communities Caricetum 
elatae, which used to be the dominant vegetation type in the park, decreased drastically. At the 
same time we observed an expansion of Caricetum gracilis and an invasion of Phragmites 
australis. The hydrological and soil investigations revealed a significant lowering of the 
groundwater level during the growing season in the last decade, which is mainly due to the 
decreased duration of floods. This resulted in the desiccation of peat soils. Our results show 
that even within the range of hydrological conditions supporting wetland communities, some 
changes can largely affect species composition and conservational values.  
Key words: national park, plant communities, hydrogenic soils, groundwaters, floods. 
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Abstract 
Severe floods along European rivers over the last decade have caused the reduction of natural 
floodplains to be perceived as a risk for human land use. Over the past centuries, most river 
systems have become heavily modified in their natural course. Intensive land use and the 
protection against flooding have immensely reduced the original floodplain areas. Peak river 
discharges now lead to much higher water levels within the embankments, threatening their 
resistance and posing serious risks to human interests in former floodplain areas. Sustainable 
solutions are being sought in allowing once again seasonal flooding of former floodplains to 
take off the risks from more intensively used areas. For many migratory wetland bird species, 
the larger European river catchments traditionally mark their migration routes. During these 
migrations, birds rely on the presence of regular stopover sites to rest and refuel, before 
reassuming their trip. These flyways have been shaped evolutionally by changes in climate 
and landscape over the geological time scale. Man-induced changes upon the landscape 
(canalising river systems, reducing floodplains, reclaiming and cultivating wetlands) are, 
therefore, likely to influence these flyways as well. This paper focuses on the perspectives of 
rehabilitation of floodplains in also restoring the ecological coherence of wetland systems on a 
European scale, with respect to the relevant parameters for migratory wetland and water birds. 
It is argued that the existing network of wetlands throughout Europe could be enhanced 
significantly by ecological rehabilitation of floodplains. ‘New’ wetlands along the main 
migration routes would contribute to a broader choice of potential stopover sites for migratory 
wetland birds and thus enhance their survival chances. 
Keywords: risk reduction, floodplain restoration, migratory flyways, wetland birds 
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Abstract 
The theory that flood events will affect ecological relations as a dominating pulse was tested in 
a tidal area in the lower parts of the river Rhine, where natural fluctuation in fresh water level 
shows an amplitude of one metre twice a day. A distinct zonation was found in the vegetation, 
explained by the different elevations of the plots according to the mean high tide level. This 
zonation was also shown by the soil fauna, but here further succession towards the 
development of an organic layer appeared to be a second dominating factor. Evaluation of the 
data reveals firstly, that the flooding zone harbours characteristic species while many common 
species are avoiding this zone, thus lowered potential competition is found. Secondly, that the 
specific natural values might be well-adapted to coping with regular periodic flooding as a 
dominating ecological factor. Thirdly, natural flooding periods will stimulate a tidal ecosystem 
with differential elevations, and will contribute significantly to the original biodiversity.  
Key words: tidal freshwater ecosystem, vegetation, ground-dwelling fauna, flooding 
frequency 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


