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1. Grounds for the report and its purpose 

The recapitulation has been prepared to present the manner and results of the hydraulic 

modelling of the area between Odra river embankments at between Osinów and Łubnica as well 

as the results of the taken nature inventory. The activities were undertaken under Odra-Vistula 

Flood Management Project, Contract 5.3/ZZMiUW Design and construction supervision. Project 

management, technical support and support for project implementation units in execution of Odra-

Vistula Flood Management Project and the legislation requiring flood protection.  

It should be pointed out that the recapitulation is an abstract and generalized presentation of the 

activities undertaken. The details, including explanations, can be found in the full version of the 

Report.  

2. Scope of the report 

The report covers the part regarding the hydrodynamic modelling: description of the section, 

including its characteristics, data breakdown, description of the methodology used for the 

modelling, the results, and the part on the nature inventory taken for the Project. Similarly to the 

proper Report, the recapitulation does not describe the area’s hydrological situation but only 

outlines the results of the works performed.  

3. Description of the section covered by the report 

Works on modelling and nature inventory taking cover the section from Osinów to Łubnica and a 

part of Międzyodrze. Translating that into Odra watercourse, the activities covered Odra from km 

645+000 to 728+000 at Regalica river (Eastern Odra) and, in parallel, to km 025+500 at Western 

Odra. The area is currently predominantly covered by vegetation.  
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Figure 1 Covered area 
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4. Hydrodynamic modelling 

The objective of the modelling was to check if changing the vegetation would impact the range of 

the floodplains during inundation.  

4.1 Data used 

The following data were used in the model: 

• digital terrain model, 

• digital Odra riverbed model,  

• database of topographic objects, 

• existing hydraulic models from ISOK and PZRP projects, including the 

documentation describing the modelling process, 

• high water data for 1997, 2006 and 2010 from the following water gauges: 

Hohensaaten-Finow, Stutzkow and Schwedt – Oderbrucke, 

• existing hydraulic models from ISOK and PZRP projects, including the 

documentation describing the modelling process, 

• water levels for 2006 high water from Gozdowice, Bielinek, Widuchowa, and 

Gryfino water gauges, 

• water levels for 1997 high water from Gozdowice, and Bielinek water gauges, 

• water levels for 2010 high water from Gozdowice, and Bielinek water gauges, 

• flows and flow curves for 1997, 2006 and 2010 high water from Gozdowice water 

gauge. 

4.2 Modelling methodology  

The area between the embankments was modelled in 1D. The decision was supported by a 

number of factors. Key of those were: 

• Availability of other 1D models from ISOK project. The use of readily available models 

shortened the modelling time, which was important for the project deadlines. 

• Geographic range of the modelled area. 2D modelling of the section would be 

uneconomical - the cost would be higher and more time would be needed for data 

implication and calculations (2D models were used in hydrodynamic calculations for 

limited areas).  

• The assumptions and expected results favored a 1D model. A 2D model is more detailed 

but given the needs of this undertaking the results of the 1D model present full scope of 

the information needed for assessing the phenomenon and taking relevant further 

actions.  

• No economic justification for making a 2D model when the full scope of information 

needed for the expected results would be provided by the 1D model. 

Therefore, the model was developed using the Subcontractor’s (DHI Polska Sp. z o.o.) tool: 

MIKE 11. The model is based on comparing Saint Venant’s transient flow equation using the 

principle of mass and momentum conservation. The model is used for calculating water flow in 
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open beds. Saint Venant’s equation is transformed at every time step in the calculation matrix.  

The equations are solved using the iterative method.  

The covered Odra section starts ate Gozdowice water gauge (km 645+000) and ends near Łubnica, 

in Międzyodrze (km 728+000), at Eastern Odra (Regalica) and, in parallel, at km 025+500 on 

Western Odra. 

Two variants were prepared: Variant 0 that models the current status and Variant 1 that takes 

into consideration the roughness factor of the alluvial terraces. The approach was to simulate 

removal of vegetation from the area between the embankments. In the model, every cross-section 

is divided into three parts: river bed and right and left banks. Every subsection is assigned the 

Manning’s terrain roughness coefficient n. 

For the river bed, which, according to the data collected, consist mainly of fine and medium-grain 

sand, the Manning’s coefficient n was not changed in Variant 1. Because of the insufficient data 

accuracy, it did change in the calibration process, so as, within the acceptable values (reflecting 

reality), the character of the hydrogram is modelled in the best possible way compared to the 

actual one based on historical data.  

The calibration process was performed on separate historical data: from 2006 and 2010. For that 

purpose relevant data was collected for the following water gauges under Polish and German 

administration:  

• Gozdowice (km 645+000),  

• Bielinek (km 672+500),  

• Widuchowa (km 701+800),  

• Gryfino (km 718+500), 

• Stutzkow (km 680+650), 

• Schwedt – Odrbrucke (km 690+610), 

• Hohensaaten-Finow (km 664+950), 

• Gartz (km 008+040), 

• Mescherin (km 014+100).  

For the above water gauges, the water flow data was available only in the case of Gozdowice. 

Nonetheless, the water level data are recorded for all the water gauges. 

The following figure presents location of Polish and German water gauges in the area. 
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Figure 2 Location of water gauges on the section covered by the report 

1D model diagram is presented at the following figure. It shows river sections, floodplains and 

link channels defined in the hydraulic model. Length of rivers is described using watercourse 

points. The model uses the watercourse points from ISOK models. The upper border is at 
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km 118+020, and the lower - at km 034+637 on Eastern Odra and km 004+053 on Western Odra. 

The start of Western Odra (km 029+182) is at the Odra / Western Odra fork. 

 

Figure 3 1D model diagram 

The ISOK models assume uniform transverse distribution of roughness coefficients at Odra (one 

averaged value for the whole cross-section) and 3 zones of high/low flow (3 values for one cross 

section) at Western Odra. The last one consists in dividing the cross section into three parts: river 

bed, left, and right bank, followed by assigning each of the sections a separate Manning’s 

coefficient n. In the updated model the uniform distribution at Odra is changed into high/low flow 

to differentiate the roughness coefficients for the riverbed and river banks. 
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The roughness coefficients were assigned to river banks and alluvial terraces on the following 

basis: 

• Database of topographic objects (BDOT 10k) shared by the Head Office of Geodesy and 

Cartography (GUGiK), valid for 2012-2013. 

• Orthophotomaps with 1 m resolution as an additional data source for verifying the BDOT 

data. Orthophotomaps for German and Polish sides were valid for 2016 and 2011-2012, 

respectively. 

• Table of Manning’s coefficients n assigned to various land cover classes. 

The data obtained for the material of the riverbed show that it consists mainly of fine and large 

grain sand. Based on that, the roughness coefficient was assigned initially. The final values were 

determined during calibration and confirmed at the verification stage. 

4.3 Modeling scenarios and boundary conditions 

The hydrodynamic calculations were prepared for 3 scenarios: 

• Q0.2% - low probability of flood, 

• Q1% - medium probability of flood, 

• Q10% - high probability of flood. 

Defining the upper boundary condition for every scenario was based on the calculations done by 

the Institute of Meteorology and Water Management, National Research Institute (IMGW-PIB) for 

a study called “Maximum annual water flows and levels of specific exceedance probability with 

hypothetical hydrograms at Szczecin-Most Długi, Gozdowice, and Bielinek water gauges” 

prepared for Odra-Vistula Flood Protection Project. 

4.4 Variant V1 in the model 

Investment variant V1 assumes removal of trees, shrubs, and dense grass from the area between 

the embankments. 

In the hydraulic model roughness coefficients for relevant banks at applicable cross-sections were 

changed. It was assumed that after removing the vegetation the Manning’s coefficient n would be 

-0.03. 

The changes make up variant V1  checked for the three flow scenarios with exceedance probability 

of 10%, 1% and 0.2%. Firstly, the calculations were done for the current status, then for the option 

with removed vegetation. 

4.5 Calibration 

Data for the calibration and verification was obtained during the two recent high water situations 

at the Odra section. Calibration was done using the 2010 high water data. The model was 

calibrated for two water levels because flows are not calculated for the water gauges at this Odra 

section (except for Gozdowice). For calibration and verification purposes the lower boundary 

condition of the analyzed Odra section was set in Gryfino. The choice resulted from the quality of 
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data available for Gryfino water gauge, i.e. hourly water level readings. At Western Odra the lower 

boundary condition was left as the Q/h ratio. 

The calibration consisted in making a series of calculations that would provide the best match 

between the calculation results and the historical data. Few dozen simulations were done with 

various roughness coefficients for river banks and floodplains. The final determined roughness 

coefficient values are within the limits acceptable for the terrain characteristics. Another aspect 

that was controlled was the volume of water flowing from the river to the floodplains (and the 

other direction) through the link channels. In result, cross-sections of the link channels were also 

modified to allow for higher or lower flow. 

 

Figure 4 Examples of calibration results based on the 2010 high water at Hohensaaten – Finow water gauge. 

Analyzing the results of calibrating and verifying hydraulic models one should bear in mind the 

uncertainty of specific model elements. The input measurement data for the model (hydrometric 

measurements, bathymetric measurements, numerical terrain model) are burdened with 

uncertainty. Furthermore, we need to add the uncertainty related to numerical calculations for a 

specific model and uncertainties related to assessing given model’s parameters. Bearing that in 

mind we can say that excellent match between the historical and simulated hydrograms was 

achieved (correlation coefficient criterion). Mapping of flood-wave peaks can be considered 

excellent for Widuchowa and Schwedt water gauges, good for Bielinek water gauge, quite good 

for Hohensaaten-Finow water gauge and unsatisfactory for Stutzkow water gauge. The lack of 

good results for all the water gauges, besides the above uncertainties, can stem from not taking 

into consideration all the events that impact flood course, i.e. blocking flow under bridges, special 

flow control at the German flood polder (on the left bank of Odra from Bielinek to Widuchowa), 

etc. 
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4.6 Validation 

The verification was carried out for the 2006 high water. The flow hydrograms from Gozdowice 

present about two records a day. The lower boundary condition for Odra is from Gryfino, where 

at least one value per day was recorded. For Western Odra the lower boundary condition is the 

Q/h ratio.  

Hydrograms for the flow at Gozdowice from 2006 historical data were modified, so as they would 

start earlier and represent the course of high water flow before the recorded hydrograms. Flow 

in the periods is constant and set at 430 m3/s. 

The calibration and verification results show that the model represents the flood-wave peak well. 

When it comes to the peak difference, the time difference between recording some of the data 

required by the model - numerical terrain model of land cover - and the time series of the historical 

data can lead to some differences between the historic and simulation curves. 

 

Figure 5 Examples of validation results based on the 2006 high water data for Hohensaaten - Finow water gauge 

4.7 Results and conclusions 

Both variants were calculated for 3 scenarios: Q10%, Q1% and Q0.2% (i.e. for a flood likely to 

occur every ten years, every hundred years, and every five hundred years, respectively). Check 

points were selected for a detailed analysis. The check points were selected matching the sections 

at which the surface roughness coefficient was changed (which would require removal of 

vegetation if the investment project option is selected) and the location of potentially affected 

villages.  
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Figure 6 Location of the check points 

Firstly, the results were analyzed for the check points. The analysis showed small differences 

between the current status and the variant for all the check points. The results are presented in 

the table below. It shows maximum water levels with the current status and for specific variants 

and scenarios. 
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Table 1 Comparison of the results at the check points 

 

The only check points that show differences greater than 2 cm are at cross-sections 99196, 99032, 

and 35564. In the case of hydraulic modelling, the local value changes at the beginning and end of 

the model are natural and result from striving for the best possible match with the actual records. 

The chart below presents comparison of the water level at watercourse points 99032 and 99196 

for the three flow scenarios. 
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Table 2 Example of compared water level at cross-section 96+196, scenario: p=1% 

Although the above charts show very little difference, we can see that the water level with 

vegetation removed is slightly below the ones representing the current status. 

The results were also analyzed longitudinally for maximum water levels for the current status and 

investment project variant. It revealed slight differences in the vicinity of and in the areas where 

vegetation would be removed. 

The study covered Odra from Osinów to Łubnica. The calibration and validation was performed 

using data from various periods. The biggest difference between the historical data and 

calculations characterizes 1997, and it results from riverbed geometry and land cover changes 

between 1997 and the current data used for building the model. Differences between historical 

and simulated events let us assess the model as well representing the river’s hydraulics. 

The 1D hydrodynamic modelling of the area helped in understanding the river’s hydraulics in 

result of the land cover changes. Observations during the calibration showed that the river reacts 

more to changes in its bed than at its banks. Analysis of the results suggests the following 

conclusions: 

1. Removing vegetation at the selected sections of Odra’s area between the embankments 

leads to very low decrease of the water level, compared to the current status. 

2. The little impact of removing the vegetation results mainly from low coverage of the area 

between the embankments by trees and shrubs. Despite the low coverage of the area 

between the embankments by trees, there are natural habitats subject to protection under 

Nature 2000 program, Lower Odra area PLH320032. The habitats are attractive biotopes 
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supporting fauna, including the species subject to Lower Odra habitat protection and 

Lower Odra Valley special bird protection program PLB320003.  

3. The greater the flow, the greater the mean and maximum difference of calculated water 

surface levels between V0 and V1 

4. The maximum water level decrease in result of removing vegetation from the area 

between the embankments was less than 10 cm for the scenario with q=0.2% flow. Highest 

water level decreases were recorded in the vicinity of the areas currently characterized by 

the highest tree and shrubs coverage. 

5. Nature inventory 

Flora and natural habitats 

Field study was conducted several times a year to capture various aspects of the growing season. 

The research was conducted in May, June, August and October 2017. 

Inventory sections of the Odra River show significant variation in the state of conservation of 

natural values. However, despite sometimes significant anthropogenic transformations of the 

river bed and its riparian zones, valuable elements of flora or natural habitats have been found in 

all its sections. 

The areas of the Odra River between Osinow Dolny and Bielinek are largely covered by extensive 

reed beds and nettle thickets. There are strong overgrowing oxbow lakes and willow thickets. The 

flood embankment is located relatively close to the river trough. Rare marsh spurge and protected 

dwarf everlast have numerous habitats in this area. 

On the section near Piasek, fragments of riparian forests have been preserved near the riverbed, 

a significant part of the area is covered by pastures and wetlands covered with rush vegetation. 

The steep banks of the Odra Canal are covered with pine monoculture, blue lotus and elodeas 

habitats are often found in the canal waters, and there is also floating fern. 

The banks of the Odra River between Zatonia Dolna and Krajnik Dolny are strongly anthropogenic 

due to artificial reinforcement of its banks with riprap. The presence of precious elements of flora 

was not found here. There is a small patch of deciduous forest of a transitional character from the 

oak-hornbeam to the riparian forest, which is a fragment of a larger forest complex located 

between Zatonia and Krajnik Dolny. 

The relatively short section of the river near Ognica is characterized by the richness of precious 

representatives of flora. Floating fern grows extensively in the canal and a small cluster of 

watercress has also been found here. On the banks of the river there are garden angelica, marsh 

pea, marsh spurge and other plants. A small fragment of riparian willow forest and a few patches 

of riverside herbs are also preserved here. 

In the area of Marwice, the inter-embankment is mostly covered with rush vegetation, on its rims 

at the foot of the embankment there are occasional narrow patches of riverside herbs, not 

diversified in terms of species. The presence of precious representatives of flora is also rare. 
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The inter-embankment north of Gryfino is also dominated by extensive rush vegetation, though 

the area is distinguished by a larger mosaic, there are willow thickets here and two narrow 

patches of riparian willow forest have been preserved. 

The areas around Daleszewo are mainly covered by inaccessible riparian forests, with the 

domination of the black alder. The undergrowth of these forests is rich in herbaceous and rush 

species. 

The presence of valuable plant species was found in the area under research. Some of them are 

legally protected, most of them are on the Polish red list of ferns and flowering plants. 

No plant species found in the Annexes of the Habitats Directive (II, IV, V) have been found in the 

area under research. 

No valuable species of fungi, including lichens, have been found in the area under inventory. This 

area, due to the lack of suitable habitats, i.e. well-developed mesophilic deciduous forests or peat 

bogs, is not suitable for the presence of this group of organisms. It should be mentioned that there 

is a probability of their presence in the area covered by the inventory, however, the relatively 

narrow strip of land that has been studied largely reduces the probability of finding them.  

As in the case of flora, the areas of the Odra River provide favorable conditions for the 

development of valuable natural habitats. Fragments of natural riparian forests, patches of 

riverside herbs and oxbow lakes, whose presence is closely related to the valleys of large rivers 

and cyclic water flooding, have been preserved here. All regulatory work should be carried out in 

such a way as to interfere as little as possible with the natural habitats found here and the natural 

processes that occur here. 

Entomofauna and land malacofauna 

The study of terrain, the composition of species and the quantity of animals began in July and 

ended in October 2017. 

The study of the surveyed section of the Odra River in places of planned works along with the 

buffer revealed the presence of:  

• 11 species of insects: 

bumblebees: the buff-tailed bumblebee, the red-tailed bumblebee, the red-shanked bumblebee, 

the common carder bee, the garden bumblebee, the new garden bumblebee, the white-tailed 

bumblebee, the early bumblebee, the shrill carder bee and dragonflies: the green snaketail; 

beetles: Carabus coriaceus. 

• 0 species of pupillidae: 28 material samples were collected, no molluscs found. 

The presence of one species from Annex II of the Habitats Directive - the green snaketail 

Ophiogomphus cecilia - was found on the banks of the Odra River. The dragonfly was found 

regularly along the entire Odra River. Unfortunately, the late period of control caused that it was 

impossible to find exuvia that would confirm the reproduction of the species on the examined 

sections of the river. 
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Another 9 identified species belong to the Hymenoptera order. They are bumblebees of the genus 

Bombus: the buff-tailed bumblebee, the red-tailed bumblebee, the red-shanked bumblebee, the 

common carder bee, the garden bumblebee, the new garden bumblebee, the white-tailed 

bumblebee, the early bumblebee and the shrill carder bee. 

One species of the Coleoptera beetle - Carabus coriaceus. 

The mentioned species are not rare, in some places even numerous, common ones. They are not 

threatened with extinction. 

The area under inventory did not prove to be rich in "natural" species. We managed to confirm 

the existence of one such species. This is due to the lack of appropriate habitats for other species. 

The green snaketail is a river species and in this case the habitats suitable for the species are not 

lacking. On the other hand, the very numerous sometimes populations of bumblebees found are 

very interesting. They are insects under partial protection, very important from the point of view 

of the human economy - pollinators of useful plants. On the Odra River there are quite wide stripes 

of meadows, which creates numerous habitats for these insects. The only protected species of 

beetle found is associated with forests. Its presence here raises the advantages of this area. 

Carrying out the investment from water will have a limited and scarce effect on the population of 

the green snaketail. If the species develops in this area during the investment "deliberate killing 

of the protected species" may occur as the dragonfly larvae develop in the water, at the bottom of 

the river. Considering its even distribution along the banks of the Odra River, the population will 

be rebuilt very quickly. Construction from land may cause a reduction in the number of habitats 

suitable for the existence of bumblebees. Restoring the area occupied during the construction to 

its original state will minimize this loss. Preservation of the woods at least in the present condition 

will also allow maintaining/developing the beetle population. 

Herpetofauna 

The inventory was carried out from August to October 2017. 

The investment in its present shape may involve the following threats to the above-mentioned 

species: 

- for amphibians - the loss of habitats in the case of backfilling of water reservoirs, the risk of 

disturbing and accidental killing of individuals during the construction work. 

- for reptiles - the risk of disturbing and accidental killing. 

However, no significant long-term impact is expected that would threaten the continuity of the 

population or significantly reduce it- the habitat for the observed species will not be significantly 

changed in the long term. Therefore, there is no need to modify the course of the investment due 

to the protection of the discussed species provided that: 

- the work is limited to the period beyond the peak of spring amphibian activity - the period from 

March 1 to May 15 should be a protective period during which works should not be carried out 

over the entire area and within 1 km from the identified locations of the fire-bellied toad and the 

tree frog, this period should be extended till the end of August. This period can be shortened only 

if the herpetological supervision confirms that the place of breeding has been vacated, 
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- the work is carried out beyond the migration period of herpetofauna to wintering sites - in the 

period between October 15 and November 30. This period can be shortened only if the end of 

migration has been verified by herpetological supervision, 

- in the protection zone of the smooth snake the work is carried out beyond the period of animal 

activity, in accordance with the previously presented expert opinion – roughly by the beginning 

of April; the exact starting point may vary significantly in particular years. The works should be 

carried out efficiently and in the shortest possible time-frame. Optimally - under the supervision 

of a herpetologist. Any smooth snakes and other reptiles found should be put into individual 

containers and then transported to a place where they could complete wintering and released 

after wintering in or near the place they were taken. 

Water reservoirs that are habitats and breeding places for amphibians may not be backfilled. If it 

is necessary to backfill the reservoir for technical reasons this should be done beyond the period 

of animals staying there or if there is no other option - after catching the amphibians. In such a 

case it is necessary to make a substitute reservoir within a distance of up to 200 m from the 

backfilled one (optimally - as close as possible) to compensate for the lost breeding place. Some 

breeding sites may be ephemeral and may not be used by amphibians every year, yet these 

habitats still need to be compensated. 

Avifauna 

The inspections were carried out on foot along the bank of the Odra River (on the embankment). 

The observations covered the entire area towards the Odra River and a strip of approx. 200 m on 

the east side of the embankment. All species were reported, while only rare or medium numerous 

species were mapped (species from Annex I of the Birds Directive, species from the Polish Red 

Book of Animals and rare species in Pomerania). The observations were carried out from May to 

August 2017. 

In 2017, 96 breeding species or possibly breeding species were found on the inspected sections 

of inter-embankments. Annex I of the Birds Directive includes 13 breeding species and 6 species 

are found in the Polish Red Book of Animals. 

Inter-embankment is a place of existence of the Eurasian coot, the water rail and the greylag goose 

and of the "nature’s" species: the marsh harriers and common cranes. Black storks, greylag geese, 

common cranes, northern lapwings and also wood sandpipers during the flights were regularly 

spotted there. 

It is imperative to keep the ponds near Zulawy Cedynskie. 

Teriofauna, including chiropterofauna  

Exploration of the area was begun in April 2017. The area of the investment was reviewed for 

significance for particular species of bats. Recordings at listening sites were made cyclically from 

May to September. 

Chiropterological survey of the section of the Odra River under inventory in the places of 

planned works revealed the presence of 8 species/groups of bats: 

• The nathusius' pipistrelle (Pipistrellus nathusii) 
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• The common pipistrell (Pipistrellus pipistrellus s.s.) 

• The soprano pipistrelle (Pipistrellus pygmaeus) 

• The common noctule (Nyctalus noctula) 

• The lesser noctule (Nyctalus leisleri) 

• The serotine bat (Eptesicus serotinus) 

• The pond bat (Myotis dasycneme) 

• The mouse-eared bat (Myotis sp.) 

The largest activity of bats was recorded north of Gryfino, in Krajnik Dolny and on the canal near 

the village of Piasek. Most of the activity on all transects was generated by two species: the 

nathusius' pipistrelle and the common noctule. The nathusius' pipistrelle is associated with a 

mosaic of forest landscapes and water reservoirs. It is widely but unevenly distributed throughout 

the country, it is the most common bat in the northern lake districts of Poland. It chooses tree 

hollows for day hiding but it also inhabits buildings (Sachanowicz and Ciechanowski, 2008). The 

remaining Pipistrellus (the soprano pipistrelle and the common pipistrell) are also common 

species, although more associated with the cities than the nathusius' pipistrelle. 

The common noctule is also a common species with similar habitat preferences, as the nathusius' 

pipistrelle. These two species were spotted at all posts. During the inventory, the presence of the 

lesser noctule, which is a widespread but rare species, especially in north-western Poland, was 

also found. It is closely related to the forest biotope, it uses hollows as breeding hideouts. The low 

activity of individuals of this species was recorded at post No. 2. The second very rare species, 

recorded only at post No. 5 near Krajnik, is the pond bat. Only single sites of this species are known 

in Poland. He chooses construction sites for hideouts, not only buildings but also bridges. The 

wintering season of this species was known in the 80's in a bridge under the A2 motorway 

(Ciechanowski et al, 2007). The breeding colony of this species was until recently found in the 

structures of the Duty Bridge in Szczecin (unpublished data), some individuals were spotted near 

Bielinek (Ciechanowski et al, 2007). Besides these species, the activity of bats from the group of 

mouse-eared bats was spotted only at five posts. 

For bats the Odra River functions as a feeding ground and reservoir of shelters in hollow trees. 

The basic place for feeding for bats is space above the water where there are insects. In turn, 

mature hollow trees make the reservoir of shelters. They usually grow on the inter-embankment 

individually or in rows (e.g. north of Gryfino). 

The populations of bats are characterized by high dynamics and the location and number of 

colonies in daytime shelters change year by year, which entails changes in the patterns in the use 

of feeding grounds. Interference in the structure of the riparian strip will entail changes in the 

quality of entomofauna habitats, which may translate into the attractiveness of the feeding 

grounds along the embankments. 

Creation of bases for technical and social facilities and storage areas for materials will most likely 

be planned. Particular attention should be paid to the trees intended for felling and the 

construction sites designated for demolition or renovation. In the following years, these places 

may be used by bats in a very diverse way as daytime hiding places or places of hibernation. Each 
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time, before felling trees or beginning to interfere in the construction of buildings, they should be 

inspected for use by bats. 

The noise produced by mechanical equipment should also be minimized, especially if the period 

of activities interferes with the breeding period of animals (from the beginning of May to the 

middle of August). In the case of lighting the construction site or newly created infrastructure the 

illuminated area should be minimized as the light will scare off the bats from feeding grounds and 

hiding places. 

The iinvestment sites are located within Natura 2000 areas and in direct proximity of the aquatic 

environment that constitutes a significant feeding ground for bats - therefore the environmental 

supervision regime regarding the activities described above and contractors' awareness of the 

responsibility for the state of environment should be high. 

6. Conclusions 

The study covered Odra from Osinów to Łubnica. The objective of the analysis was to determine 

the impact of removing vegetation at selected parts of the area between the embankments on 

flood flows. The calculations for the current status variant and investment project variant were 

performed using 1D MIKE 11 hydraulic model. The model was built on models from ISOK project 

modified for this project’s analyses. The model was calibrated and verified using 2010 and 2006 

high water data. The results of the calibration and verification confirmed that the model could be 

used for attaining the objectives of this report. 

Observations during the calibration showed that the river reacts more to changes in its bed than 

at its banks. The area covered by the study is in the lower part of Odra basin, where water flows 

from the whole of the basin, so the differences between the current status and the investment 

project status are very small. It was determined, though, that removing vegetation in selected 

areas between the embankments would slightly lower the water level compared to the current 

status. 

Summing up, the detailed analysis of the results shows that the differences between Variant 0 and 

Variant 1 of the investment project in the scope covered by this study are irrelevant from 

engineering point of view. The area in question is in the lower part of Odra river basins, so the 

differences in the water level between the variant representing the current status and the 

investment project status vary from 0.1 to 1.7 cm. It means that the proposed solution, i.e. 

removing vegetation at selected sections of the area between the embankments impacts the range 

of floodplains but insignificantly and in a manner that questions legitimacy of the works, 

especially in economic terms. We should point out, though, that the resultant modelling maps and 

flood risk maps show that there are towns subject to flood risk along the area between the 

embankments, namely Piasek, Krajnik Dolny, and Gryfino. Since the modelling efforts did not 

prove benefits, it would be justified to focus on other measures improving flood protection level 

in the area between the embankments, at least for the places that are near and subject to flood 

risk. Therefore, it is recommended to give up activities in direct vicinity of the area between the 

embankments because they would have no relevant impact on reducing the flood risk and, instead, 

it is proposed to take additional flood protection measures in the area between the embankments 
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for the vicinities of Piasek, Gryfino, and Krajnik Dolny. Bearing in mind the nature inventory 

results, focusing on single locations instead of the whole the area between the embankments 

seems the most reasonable. Modernizing the area between the embankments in the proposed 

original scope would probably involve the necessity of damaging natural habitats [local hollows 

being natural habitats of code 3150, i.e. oxbows and eutrophic natural water reservoirs or natural 

habitats of code 6430, i.e. riverside tall herb communities] that could negatively impact the 

purpose of nature protection and coherence and integrity of Dolna Odra PLH320032, a Nature 

2000 area. Furthermore, some of the existing tree and shrub communities are priority habitats 

[910E - riparian willow forests]. The above habitat considerations are beneficial and attractive 

biotopes for animal species subject to Nature 2000 Lower Odra Valley [PLB320003] and Lower 

Odra [PLH320032] areas for which preserving the existing habitats is a relevant protection 

element.   

 


