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Abstract. The Water Framework Directive of the European Parliament and the European Union Council No 
2000/60/EC, of 23rd October 2000, on the common water policy, modifies provisional rules of river monitoring. 
Being an EU country, Poland has been obliged to introduce the new regulations and, additionally, to elaborate 
and implement regional methods for hydromorphological assessment of quality of river water no later than 
2006. In the present study, hydromorphological evaluation of the Łyna River along a 7-km-long section between 
Kortowo and Adrapy has been completed. Along this section, the Łyna is a lowland, gravel and highly natural 
river. Two methods of evaluation, based on different assumptions, were applied. One is a British method, called 
River Habitat Survey (RHS), whereas the other one is based on German methods, known as ecomorphological ri-
ver evaluation, and has been developed by Ilnicki (University of Agriculture in Poznań). A comparative analysis 
of the usefulness of both methods was performed, based on the results obtained with each method. The scope of 
our study has been to include a survey of the flora, phytosociological relationships and fauna of the river and its 
environs.  Both methods implied that the river was more natural upstream and the results are shown on maps. 
The ecomorphological river evaluation, according to Ilnicki, assesses the river along its entire course, which is in 
accord with the Directive’s assumptions. In contrast, the RHS method, which analyses selected, 500-meter-long 
sections, results in a non-continuous river evaluation. I our study, the assessment by RHS led to the omission 
of the most valuable section of the river. However, RHS (owing to the HQA index) more accurately indicates 
anthropogenic influences on the river, unlike the ecomorphological evaluation by Ilnicki, which lacks such an 
index. Consequently, the estimation of the degree of naturalness or extent of man-made pressure is not free from 
some subjectivity, which means that the surveyor needs certain experience. The RHS method is objective and 
unambiguous but still needs adaptation to the Polish conditions. Both methods can be statistically elaborated. 
At present, it is difficult to compare the reliability of the results obtained by both methods. The RHS method re-
quires an application of a reference group of rivers, which has not been prepared for Poland yet. Assuming that 
the RHS database on the examined rivers (the Department of Ecology and Environmental Protection, August 
Cieszkowski Agricultural University in Poznań) could correspond to that missing reference group for Polish 
rivers, the results obtained by both methods were comparable. 
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1. Introduction

The Water Framework Directive (WFD) No 
2000/60/EC of the European Parliament and 
the European Union Coucil, of 23rd October 2000, 

on the common water policy, modifies the pre-
vious regulations concerning river monitoring. 
The dominant group of methods for evaluation 
of water quality comprises biological techniques, 
while the physicochemical and hydromorpho-

Fig. 1. The localization of the studied area.
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logical monitoring serves an auxiliary role. The 
new rules also deal with specific and non-specific 
contaminations (Monitoring Guidance ... 2003). 
Being an EU country, Poland is implementing the 
WFD rules and, in compliance with the imposed 
schedule, is expected to elaborate and implement 
its own hydromorphological methodology for 
evaluation of river quality no later than 2006. 

In Europe, two approaches to the hydromorpho-
logical evaluation of rivers dominate. One is repre-
sented by methods originating from the German-
speaking circle: the LAWA method for small and 
large rivers; the LAWA review method, a method 
elaborated in Mecklenburg, which is based on 
evaluation of aerial photographs (Ilnicki & Górecki 
2005). The other approach is represented by the 
British RHS (River Habitat Survey) method (Raven 
et al. 1998). The French SEQ method (Agences de 
l’Eau and Ministère de l’Environnement 1998) is 
also gaining recognition. Both the German and the 
French methods assume that a  river is a continu-
um. 

Outside Europe, the hydromorphological 
evaluation of the quality of rivers is likewise an 
important element of the evaluation of lotic wa-
ters. In the USA, the US Environmental Protec-
tion Agency uses the HABSCORE method for the 
hydromorphological evaluation of rivers (Platts 
1983, Plafkin et al. 1998). In Australia, analogous 
methodology, based on the existing, mainly An-
glo-Saxon, American and European methodolo-
gies, was designed in the 1990s (Anderson 1993). 
In the early 21st century, regular reports began to 
be published on the studies conducted in Aus-
tralia (Norris et al. 2001, Parson et al. 2002). 

A Polish concept for the hydromorphological 
evaluation of rivers was approved of by the Tech-
nical Committee of the Ministry for the Environ-
ment in 2005 (Ilnicki & Górecki 2005) and soon 
the work on an original Polish method for the hy-
dromorphological evaluation of rivers MHR shall 
be completed (Ilnicki et al. 2009a, 2009b, 2010a, 
2010b). This paper voices the authors’ opinion in 
the ongoing discussion and its aim is to compare 
two methods for the hydromorphological evalua-
tion of rivers. 

2. Methods 

All field tests were performed from April to 
October 2005. The hydromorphological evalu-
ation was preceded by making a  nature inven-
tory. Particular attention was paid to the flora 
as plants are among the major elements shaping 
ecosystems and landscapes; they also create habi-
tats for animals. At the same time, flora creates 
a  complex image reflecting habitat conditions 
and is a sensitive indicator of any environmental 
changes. Plants are therefore a synthetic expres-
sion of the dynamics and modifications in a giv-
en environment (Matuszkiewicz 1974). In 2005, 
throughout the whole plant growing season 
(from early spring to late autumn), floristic, phy-
tosociological and faunistic field tests were con-
ducted. The present state of the vegetation cover 
was characterised according to our analysis of the 
collected plant material. Specification of the flora 
was based on the floral lists obtained by the route 
method (Falinski 1990). For rare and protected 
plant species, their location was recorded in the 
form of a  topogram (Fig. 2). For the purpose of 
this paper, an inventory of the flora of vascular 
plants was made and presented synthetically in 
tables. 

The elaboration of the plant cover was based 
on cartographic work, which enabled us to pre-
pare a  plant map according to geobotanic car-
tography (Faliński 1990). The map shows plant 
assemblages found within 50 meters of the river 
banks. 

3. The hydromorphological evaluation 

Two methods were selected for the hydro-
morphological evaluation: the ecomorphological 
evaluation of watercourses according to Ilnicki 
(Ilnicki & Lewandowski 1996), resulting from an 
analysis of 23 ’continental’ methodologies, and 
the British one called River Habitat Survey (RHS) 
(Environment Agency 2003). 
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3.1. The ecohydromorphological evaluation 
(Ilnicki, Lewandowski 1997)

The ecomorphological evaluation assumes 
that it will cover the whole length of a  water-
course, which conforms with the WFD. The ana-
lysed section of the Łyna River had been arbitrar-
ily divided into 4 segments: A, B, C and D. The 
ecomorphological evaluation according to Ilnicki 
comprises two stages: 

stage one consists of making an inventory of ––
the analysed section of a watercourse accord-
ing to field protocols, one of which character-
ises parameters of the water and river bank 
ecosystems and the other one pertains to pa-
rameters of the river shore zone, plant assem-
blages and the river valley; 
stage two is an ecomorphological evaluation ––
based on eight parameters: 

morphology of the river channel (route, ––
embankments, the longitudinal and cross-
section, depth, the bottom substrate, the 
slope and shape of banks, the scope of river 
regulation works and engineering meth-
ods applied to this end, the existing water 
engineering constructions and technical re-
inforcements); 
hydrology of the watercourse (the volume ––
and changeability of water flow, water 
state in the channel, water depth, width of 
the water table)
physicochemical properties of the water ––
(degree of eutrophication, mineral and or-
ganic pollutants) 
trees growing on the river banks (density ––
of tree stands, species, age, breast height of 
trees, water shading) 

water plants and river embankment plants ––
(plant assemblages, plant cover area, indi-
cator plants) 
the shoreline zone (presence, width, type ––
of land-use) 
land-use in the river valley (type of land-––
use and respective surface area) 
particular natural assets of the valley (ex-––
isting and expected area of nature conser-
vation – for valleys of large rivers) 

These parameters are evaluated on five-de-
gree and five-score scales, except the plants and 
natural assets (three degrees). 

The general ecological and landscape assets of 
the investigated area were assessed by comput-
ing an arithmetic mean and treating all the pa-
rameters as equal, according to Table 1. 

3.2. River Habitat Survey (RHS) 
(Environment Agency 2003) 

River Habitat Survey is performed on a  se-
lected, representative 500-meter long section of 
a river. In Great Britain, the land surface has been 
divided into 10×10 km squares and typically 3 to 
4 sections per square are selected for RHS. For the 
purpose of this paper, two RHS sections were se-
lected along the seven-kilometre segment of the 
analysed river. RHS1 was within segment A and 
RHS2 was within segment D of the ecomorpho-
logical evaluation. 

RHS involves completion of a four-page sur-
vey form, which is divided into numbered sec-
tions from A to P. The survey comprises two as-
pects: 

Table 1. Descriptors of the category of water course naturalness (Ilnicki & Lewandowski 1997).
Category of 
naturalness Descriptors Arithmetic mean 

of the score 

I Most valuable for ecology and landscape, semi-natural watercourses, hardly 
modified river valley which deserve conservation >4.25

II Valuable for ecology, semi-natural watercourses, relatively not much modified 
river valleys 3.50–4.24

III Moderately valuable for ecology and landscape watercourses, some 
sections regulated. 2.75–3.49

IV Watercourses of evidently modified ecosystem, of little value to landscape, com-
pletely regulated 2.00–2.74

V Watercourses completely regulated with embankments made from artificial ele-
ments, artificially dug canals, strongly drained valleys <1.99
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one including 10 research profiles, 50 m dis-––
tant from one another, in which the following 
are evaluated: 

E – physical attributes of the river banks ––
and channel (the width of a profile is 1 m) 
(bottom and shore sediments, modifica-
tion, morphological features, type of flow) 
F – land-use and structure of plant cover on ––
the river banks and the nearest area (within 
5 m of the river) (width of a profile 10 m) 
G – type of plants in the channel (width of ––
a profile 10 m)

the other one pertaining to the whole 500-me-––
ter segment of a river, in a synthetic approach, 
where the following parameters are exam-
ined: 

A – field survey details ––
B – predominant form of the river valley ––
C – number of riffles, pools and point bars ––
D – water engineering objects ––
H – land-use within 50 meters of the bank-––
tops 
I – bank profiles––
J – extent of trees and associated features ––
K – extent of the channel and bank fea-––
tures 
L – dimensions of the channel (measured at ––
one representative site)
M – interesting features (braided channel, ––
tributaries, amphiphytes, catchment basin 
use, etc.) 
N – choked channel––
O – observed nuisance plant species ––
P – overall characteristics (man-made pres-––
sures, fauna, other characteristics) 

Once completed, the survey serves to calcu-
late the Habitat Modification Score (HMS) and 
Habitat Quality Assessment Score (HQA). 

The HMS defines the extent of modifications 
in the morphology of the watercourse caused 
by the number and types of water engineering 
constructions, reinforcements and changes to the 
river profile. 

The HQA evaluates the presence and diver-
sity of natural components of the river’s channel 
and valley, such as the physical characteristics of 
the channel and shores, the structure of the plant 
cover on the banks, the type of plants in the chan-
nel, land-use within 50 m of the banks, trees and 

other characteristics typical of the natural charac-
ter of a river. 

Afterwards, based on the reference group of 
rivers, the quality of a giver watercourse is evalu-
ated. 

4. Description of the investigated area 

Administratively, the Kotowo-Ardapy section 
of the Łyna River lies in the north-western part 
of the Province of Warmia and Mazury, in the 
communes of Bartoszyce, Lidzbark Warmiński 
and Kiwity (Fig. 1). The valley of the Łyna along 
the analysed length of the river, with respect to 
nature conservation, is of local importance. It 
has some environmental value, mainly as a land-
scape component in this area. It lies within the 
Landscape Conservation Area called the Valley 
of the Łyna River (Journal of Law of the Prov-
ince of Warmia and Mazury 03.52.725). Locally, 
it is the best preserved nature object, whose envi-
ronmental and landscape-related assets contrast 
with the heavily modified surrounding agricul-
tural landscape. 

According to the typology worked out under 
the Water Framework Directive No 2000/60/EC 
of the European Parliament and the European 
Union Council of 23rd October 2003 on the com-
mon water policy, the Łyna can be classified as: 

a lowland river [the altitude typology < 200 m ––
above mean sea level] 
medium-sized [the size of the catchment 1,000 ––
– 10,000 km2] 
silicate substrate [geology] ––
According to the abiotic typology of rivers and 

streams in Poland, the Łyna is a lowland, gravel 
river (Błachuta 2005). 

According to Illies (1978), the Łyna River be-
longs to ecoregion XVI called the Eastern Plains, 
except its lower section outside the Polish bor-
ders, which flows through ecoregion XV named 
the Baltic Region. 

Under the physiogeographical division of Po-
land (Kondracki 2002), this area belongs to: 

the megaregion [8] – the East European Low-––
land 
the province [84] – the East Baltic and Byelorus-––
sian Lowlands 
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the subprovince [841] – the East Baltic Coast-––
land 
the macroregion [841.5] – the Old Prussian ––
Lowland 
the mesoregion [841.59] – the Sępopol Plain 
The Sępopol Plain is a vast basin, raising up 

to 80–100 m AMSL at the edges and depressing 
towards its centre to 40–50 m AMSL. The average 
height above mean sea level of the analysed sec-
tion of the river is 46 m, which means that it flows 
through the lowest part of the region. The whole 
area of the plain is cut downwards to 20–30 m by 
two valleys of the rivers: the Łyna and the Guber, 
which flows into the Łyna near Sępopol. The low-
land landscape – rather even and monotonous – 
becomes more diverse owing to the river valleys. 
Along the analysed section, the Łyna River cuts 
into moraine formations, creating a  deep and 
narrow valley with sporadically high banks. The 
river strongly meanders and its erosive force is 
seen clearly as it shapes concave cliffs where the 
river bends. The nearby landscape relief is diver-
sified by small valleys of streams flowing per-
pendicularly to the river as well as small gorges 
and ravines, periodically filled with water by wa-
tercourses which dry up in summer. In spring, 
frequent seepages of ferruginous subsoil water 
are observed. 

The surface of the plain is covered by the Qua-
ternary formations, originating from the last pe-
riod of the Baltic glaciation, called the Pomera-
nian stage. Most of it consists of ground moraine 
material. There are no forms created by the mar-
ginal action of the glacier. In some places, there 
are layers of red clay, which had been deposited 
in short-lived lakes created in front of the reced-
ing Scandinavian Glacier. Some of the clay turned 
into clayey silt or sand, up to 2 meters in depth. 
Above these formations, heavy brown soils were 
produced (Kondracki 2002). 

According to the geobotanical division into re-
gions (Matuszkiewicz 1993), the area belongs to: 

the Central European Province ––
the South Baltic Subprovince ––
the Pomeranian Division ––
the East Pomeranian Region ––
the Old Prussian Subregion––
The average temperature in the Old Prussian 

Subregion is 7.3°C, with the lowest recorded tem-
perature being –29.8°C and the number of days 

with the temperature above 0°C up to 282; the av-
erage duration of thermal winter is 82 days; the 
average number of days with snow cover is 70; 
on average, the temperature drops below – 10°C 
on 17 days a  year; the average annual precipi-
tation from 1951 to 1970 was 660 mm, with the 
highest rainfall recorded in summer (Matuszkie-
wicz 2001). This is one of the coldest and rainiest 
regions in Poland. It is characterised by a  large 
number of boreal and arctic plant species as well 
as plant communities often classified as post-gla-
cial relics. 

5. Results 

5.1. Environmental evaluation 

A large diversity of the habitats in the ana-
lysed area favours a  great wealth of the local 
flora. Although the floristic inventory made for 
this study was incomplete, 302 species of vascu-
lar plants representing 67 families were recorded 
(Table 2). The authors estimate that the full list 
of the vascular flora in this area could contain 
over 400 species. These are mainly species typi-
cal of wet riparian forests, mesophilic deciduous 
forests (dry-ground forests) and meadows. There 
are also less numerous plants representing water, 
segetal, ruderal and water-head species. 

Among the recorded taxa, ten are listed as le-
gally protected ones (Journal of Law of 28th July 
2004, No 168, item 1764) and three are rare ones 
(Zarzycki et al. 1992). They are represented by 
the following species: cowslip (Primula oficina­
lis), adder fern (Polypodium vulgare), white ginger 
(Asarum europaeum), hepatica (Hepatica nobilis), 
black currant (Ribes nigrum), alder buckthorn 
(Rhamnus frangula), mezereon (Daphne mezereum), 
yellow waterlily (Nuphar lutea), lily of the valley 
(Convallaria majalis), rough horsetail (Equisetum 
hyemale), red campion (Melandrium rubrum) and 
angelica (Archangelica litoralis). Noteworthy is 
a stand of globe flower (Trollius europaeus), which 
grows on the bank of the Łyna River in the upper 
part of the analysed section, on alluvial deposits 
(Fig. 2). Stands of this plant, considered a very or-
namental one, are disappearing all over Poland. 
Unfortunately, with only one clump of this plant 
noticed in our study, this stand is not likely to 
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survive. Stands of 13 rare and protected species 
are illustrated in Fig. 2. 

For ecologists, the most important plant com-
munities in this area are woodlands. They are 
represented by riparian, wet leafy, dry-ground, 
substitute with pine trees in mixed fresh conifer-
ous and poor dry-ground forest habitats and ini-
tial (greenwoods and forest plantations) forests. 

Among the non-forest phytocenoses, there are 
synanthropic habitats (fields, fallow land, land 
around homesteads) as well as meadows and 
pastures, rushes, water habitats and thickets. 

The localisation of plant assemblages is shown 
in Fig. 2. 

Riparian assemblages belong to azonal plants, 
i.e. not connected with any particular plant zone. 
These communities are associated with habitats 
in which surface waters are the most important 
factor shaping the whole habitat. In our study, 
they occur in immediate proximity to the river 
or its tributary streams, as remnants on the in-
undation terrace of the river valley, along nearly 
all the length of this section of the Łyna (Fig. 2). 

Apart from typical highly natural forms, they are 
often heavily modified communities with a dis-
turbed storey structure, serving the function of 
an ecotone between the river and inland habi-
tats, mainly meadows, dry-ground forests, rud-
eral habitats and tilled fields. A  unique feature 
of the local dry-ground forests is the occurrence 
of giant, up to 3 meter tall, specimens of angel-
ica (Archangelica litoralis) growing in the least 
shaded spots. The thick herbaceous vegetation 
inhibits any abundant growth of moss plants. 
Nonetheless, some species such as hart’s tongue 
(Plagiomnium undulatum) and rough-stalk feather 
moss (Brachythecium rutabulum) are widespread. 
Specimens of angelica (Archangelica litoralis) were 
observed in both typical and degraded forms. 
Based on the moisture ratios in the analysed area, 
the following forms of dry-ground forests were 
distinguished: water logged, closest to the Łyna 
River, with bittercress (Cardamina amara), marsh 
marigold (Caltha palustris), moss (Plagiomnium af­
fine), and frequent angelica (Archangelica litoralis), 
and a group of proper dry-ground forests, with 

Table 2. Vascular Plants families recorded in the Łyna River within the section between Kortowo-Adrapy sites.
Family Number of species

Poaceae (Gramineae) – Grasses, Asteraceae (Compositae) – Aster  35 species each
Fabaceae (Papilionaceae) – Papilionaceus 18 species

Rosaceae – Rose 17 species
Lamiaceae (Labiatae) – Mint 13 species

Caryophyllaceae – Carnation, Ranunculaceae - Buttercup
Brassicaceae (Cruciferae) – Crucifers 12 species each 

Salicaceae – Willow 9 species
Polygonaceae – Knotweed 8 species

Apiaceae (Umbelliferae) – Carrot, Cyperaceae – Sedge 7 species each 
Scrophulariaceae – Figwort 6 species

Onagraceae (Oenotheraceae) – Willowherb 5 species
Geraniaceae – Cranesbill, Betulaceae – Birch, Campanulaceae – Bellflower, Violaceae – Violet, 
Liliaceae – Lily, Rubiaceae – Madder, Polypodiaceae –Fern, Potamogetonaceae – Potamogeton, 

Juncaceae – Rush, Equisetaceae - Horsetail
4 species each 

Plantaginacea – Plantain, Primulaceae – Primrose, Lemnaceae – Duckweed, Pinaceae - Pine 3 species each 
Fagaceae – Beech, Celastraceae – Staff vine (Bittersweet), Fumariaceae –Fumitory, Acer­

aceae – Maple, Papaveraceae – Poppy, Balsaminaceae – Balsam, Oleaceae – Olive, Urticaceae 
– Nettle, Convonvulaceae – Bindweed, Caprifoliaceae – Honeysuckle, Solanaceae – Potato, 

Boraginaceae – Borage, – Alismataceae, Hydrocharitaceae – Water-plantain 

2 species each 

Grossulariaceae – Ribes, Cornaceae – Dogwood, Hypericaceae (Guttiferea) – St John’s wort, 
Loranthaceae – Mistletoe, Crassulaceae – Orpine, Nymphaeaceae – Water lily, Aristolochoiace­

ae – Birthwort, Chenopodiaceae – Goosefoot, Cannabaceae – Hemp, Iridaceae – Iris, Valeri­
anaceae – Valerian, Corylaceae – Hazel, Tiliaceae – Linden, Butomaceae – Flowering rush, 

Adoxaceae – Muskroot, Lentibulariaceae – Bladderwort, Rhamnaceae – Buckthorn, Oxalidace­
ae – Wood sorel, Dipsacaceae – Teasel, Saxifragaceae – Saxifrage, Thymelaeaceae – Daphne, 

Ulmaceae – Elm, Euphorbiaceae – Spruge, Ericaceae - Heath 

1 species each 

In total: 302
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enchanter’s nightshade (Circaea lutetiana) and 
bird cherry (Padus avium) but no angelica (Arch­
angelica litoralis). 

The sub-Atlantic dry-ground forests (Stel­
lario holosteae-Carpinetum betuli) found in this 
area are either multi-species deciduous forests 
of eutrophic habitats, poor in moisture, or fresh 
ones (alliance Carpinion betuli in the class Querco-
Fageta), growing on moist but not flooded brown 
or grey-podsolic soils formed on loamy or sandy 
and loamy soils. In the analysed area, they were 
often in close proximity of riparian forests or they 
directly descended to the river channel over steep 
cliffs (Fig. 2). The local dry-ground forests are 
valuable phytocenoses, on which the biodiver-
sity of the whole area relies. The best preserved 
patches of such forests are where many rare and 
protected species of animals and plants dwell. 
Another important ecological function these for-
ests perform is that they counteract the erosion 
on the steepest river banks. 

Wet leafy forests are the rarest type of forest 
habitats in this area. However, a  eutrophic wet 
leafy forest Ribeso nigri – Alenetum of the class 
Alnetea glutinosae, order Alnetalia glutinosae, with 
the protected species of black currant (Ribes ni­
grum) was recorded. 

To the left side of the river, along the lower 
and middle section of its analysed course, there 
are greenwoods and forest plantations, which 
are dominated by less than ten-year-old planted 
woods of a  mixed species composition (black 
alder, European larch, common oak, Norway 
spruce, Scotch pine and, added, maple, linden 
and beech). They were established on former 
tilled land and grassland. Over most of this affor-
ested area, no structure or species composition 
typical of forest assemblages has been formed 
yet. The flora of these forest plantations is still 
dominated by the species of the former plant as-
semblages. 

Although there are many assemblages of 
synanthropic plants in the analysed region, they 
cover small areas (Fig. 2). Thus, their environ-
mental value or ecological role are small. Two 
main groups are distinguishable: ruderal assem-
blages and, less common, segetal assemblages. 
They are predominantly observed in areas under 
strong man-made pressure. 

The existing small fragments of grasslands are 
dominated by assemblages of the alliance Cynosu­
rion (class Molinio-Arrhenatheretea). The structure-
creating species in these assemblages are mainly 
various species of grasses. 

Thicket assemblages are rare in this region. 
They cover small areas, usually at the edges of 
a forest and fields, or a forest and pastures. They 
represent thermophilous Rubo fruticosi-Prunetum 
spinosae assemblages of the class Rhamno-Pru­
netea. 

Marshland assemblages along the analysed 
river section do not play any significant role 
due to the steep river banks and lateral erosion, 
leading to absence of habitats suitable for the de-
velopment of such plant communities. Two as-
semblages of this type were only recorded: soft 
rush (Juncentum effusi) and water mint (Mentha 
aquatica). 

The most important factor conditioning the 
presence of rush and water plants in lotic waters 
is the water current, which shapes the spatial 
structure, plant species composition and their 
quantitative ratios in river phytocenoses. 

In the analysed section of the Łyna River, both 
rush and water plants are scarce and grow only 
where the water current slows down or along the 
banks where the erosive force is weaker and the 
river’s accumulative action prevails. Thus, such 
vegetation is irregularly distributed in the form 
of small patches, occurring where the river flow 
is slower. The distinguished assemblages of such 
plants are fragmentary and facial growth is rare-
ly observed. Of the alliance Phragmition, only two 
plant assemblages were found. Phytocenoses of 
common reed (Phragmitetum communis) dominate 
with respect to covered surface. Assemblages of 
glyceria maxima (Glycerietum maximae) played 
a much less important role. 

Of the alliance Magnocaricion of low rush, 
patches of swamp sedge (Caricetum acutiformis), 
canary grass (Phalaridetum arundinaceae) and yel-
low iris (Iretum pseudoacori) were found. 

Floating-leaf plants were represented by only 
one phytocenosis of yellow nuphar Nupharo-
Nymphaeetum albae with the protected species of 
yellow nuphar (Nuphar lutea). Presence of just 
one patch in the middle section of the analysed 
fragment of the Łyna River was noticed. 
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Submerged plants consisted of assemblages of 
fennel pondweed (Potamogeton pectinati) occur-
ring sporadically along the whole cross-section 
of the river although avoiding the rapid current. 
Apart from the dominant species, i.e. fennel pod-
nweed (Potamogeton pectinatus), there was also 
long-leaf pondweed (Potamogeton nodosus). Phy-
tocenoses of clasping-leaf pondweed (Potamog­
etanetum perfoliati) appeared frequently, forming 
small communities. 

In addition, presence of the association of ar-
rowhead and unbranched bur-reed (Sagittario-
Sparganietum emersi) was found, represented by 
a variant with the arrowhead possessing charac-
teristic, tape-like leaves of junevile character. The 
pleuston was represented by three species, which 
did not create phytocenoses due to the rapid cur-
rent. 

Among the 20 species of ichthyofauna found 
in the analysed section of the river, 3 are fully 
protected species (brock lamprey, spirlin and 
miller’s thumb) and 1 is a partly protected spe-
cies (common loach). The dominant fish species 
were: roach, gudgeon, bleak, perch and spirlin. 
Chub, vimba and bream are captured in this riv-
er section quite frequently and in relatively large 
numbers (Terlecki et al. 2004). 

Among herpetofauna, there were 4 species of 
amphibians and 2 species of reptiles, all protected 
ones, found in the examined area. The most com-
mon were European toad and moor frog (�����Grzy-
bowski et al. 2005). 

Avifauna was represented by 47 species of 
birds, of which 41 were nesting species, 2 – prob-
ably nesting ones and 4 – passing. All the deter-
mined nesting species are under strict species 
protection (Journal of Law of 28th September 
2004, No 220, item 2237), except mallard. Among 
the domiant bird species were: chaffinch (30 cou-
ples), chiffchaff (21 couples), great titmouse (16 
couples), wren (16 couples), blackbird (10 cou-
ples) and common starling (8 couples). This is 
an association of birds typical and widespread in 
tree assemblages. Among the birds closely asso-
ciated with water bodies and waterlogged areas 
(water and mud habitats), the following species 
were found: mallard (4 couples), goosander (1 
couple), green sandpiper (2 couples), common 
sandpiper (1 most probably nesting couple) and 
kingfisher (3 couples) (Grzybowski et al. 2005). 

The theriofauna along the analysed section of 
the Łyna River comprised 8 species: bank vole 
(Clethrionomys glareolus), which had left marks 
of foraging on brambles in several spots on both 
sides of the river, European water rat (Arvicola ter­
restris) (under partial species protection), whose 
hills and footprints had been found in three spots 
on the right side of the river; otter (Lutra lutra) 
(under partial protection), one individual spot-
ted a few times near the village Ardapy; ermine 
(Mustela erminea) (under strict species protec-
tion), one individual spotted once and footprints 
of an ermine found in two locations; Americal 
mink (Mustela vison) – left many traces and foot-
prints on both sides of the river; wild boar (Sus 
scrofa); roe deer (Capreolus capreolus), beaver (Cas­
tor fiber) (under partial protection), with foraging 
sites of beavers found along the whole section of 
the river, in which most likely two beaver fami-
lies dwell. 

5.2. Hydromorphological evaluation 

Along the analysed section of the Łyna River, 
the quality of water was tested twice according to 
the hydromorphological parameters. 

The first evaluation was completed with the 
ecomorphological evaluation method (Ilnicki & 
Lewandowski 1997). 

Considering the criteria assessing the mor-
phology of the river channel, it has been deter-
mined that the analysed section of the Łyna Riv-
er is a  non-regulated meandering watercourse, 
flowing along a highly varied route. The shores 
are varied and changeable, alternately flat or very 
steep, up to 20 m above the water table level. The 
cross-section, however, is hardly changeable, and 
the width of the water table is not varied, although 
it was given a score of 5 on the assumption that 
it was typical of medium-size rivers. Along the 
whole length, no technical facilities were found, 
except the first segment (A), where a  three-pier 
bridge stood. In the same area, some influence of 
the nearby agricultural activity on the river val-
ley was observed and consequently this part of 
the river scored 4. 

The hydrology of all the analysed segments 
of the river was similar and scored 5. The water-
course constantly carried water of the depth of 
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more than 1 meter, but large variations in water 
table were seen and its width was over 15 meters 
along the whole length of the analysed river sec-
tion. 

The water quality tests completed by the State 
Inspectorate for Environmental Conservation 
in Olsztyn suggest that it was classless water of 
high turbidity (WIOŚ Olsztyn, 2009). There are no 
sewage discharge outfalls or other visible sources 
of pollutions. The water does not smell. Sporadi-
cally, some foaming on the surface of the river 
appeared during spring high water levels. 

Trees growing within segments B, C and D, 
i.e. in the upper course of the river, create com-
pact communities on both sides of the river and 
mainly belong to riparian forests, alder carr 
woods or their degraded forms; riparian thick-
ets often overgrow river banks. Fewer trees grew 
only in the first of the analysed segments (seg-
ment A), which scored 4, and that was caused by 
a larger contribution of farmland. Farmland and 
shrubs made up 60% of the river banks along that 
segment. 

The vegetation cover of the river banks corre-
sponded to the type of the habitat, although the 
actual communities were often poor in species. 
In some places, a considerable share of nitrophi-
lous species, especially nettle Urtica dioica, was 
observed. Rushes or their trace presence were 
recorded along the whole length of segments A, 
C and D – everywhere they covered over 30% of 
the surface area within 1 m of the river banks, 
which scored these segments 5 points. The score 
was lower along segment B (score 3) because, due 
to the bank erosion, many landslides and high 
banks, rushes could not develop and covered 
only 20–25% of the segment length. 

The whole analysed section of the river be-
longs to a Landscape Protection Area. Hence, the 
score for the parameter Outstanding Environ-
mental Values was 3. 

The results of the ecomorphological evalua-
tion in the form of assigning the river a category 
of naturalness, for each segment, are given in ta-
ble 3, The lowest value was assigned to segment 
A, which agrees with the subjective observations 
made during the field evaluation. The point score 
(3.50) is a  value within category II, but is also 
a borderline value between categories II and III 
of naturalness. This is the part of the river where 
the highest contribution of agrocenoses was re-
corded, such as tilled fields, meadows and pas-
tures. It was also there that the highest number 
of nitrophilous species was found and, among 
plant assemblages, ruderal communities were 
most common while the plant communities that 
were natural in this habitat were poor in spe-
cies. The natural character of the river features 
more strongly downstream. Segment C scored 
the highest, which enabled us to classify it as 
belonging to category I. The last of the analysed 
segments (segment D) was also characterised by 
a high degree of naturalness (4.38), but it differed 
from segment C in a larger share of forest planta-
tions and considerable land depression. 

The results of the RHS analyses showed some 
difference between RHS1 and RHS2. The Habi-
tat Modification Score (HMS) for the former seg-
ment was 5, mainly due to the presence of a large 
bridge – but it still means an only slightly modi-
fied river section (Table 4). Along the latter seg-
ment (RHS2), no modifications to the watercourse 
were observed; therefore it is a natural section of 
the river (Table 4). The Habitat Quality Assess-

Table 3. Results of ecomorphological evaluation of the Łyna River for the section between Kortowo-Adrapy.
Kilometer of the river 0–2 2.1–3.5 3.6–5.2 5.3–7.0

Morphology of the channel 4 5 5 5
Hydrology of the watercourse 5 5 5 5

Water quality 2 2 2 2
Trees along the river channel 3 5 5 5
Water and river bank plants 5 3 5 5

Land relief of the river shore zone 3 3 5 5
Land-use in the river valley 3 4 5 4

Environmental value 3 3 3 3
Total score 28 30 35 34
Mean score 3.5 3.75 4.38 4.25

Category of naturalness II II I II
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ment Score (HQA) was also different for the two 
segments (Table 5). According to this score, habi-
tats in RHS1 were more strongly modified. 

It is not possible to evaluate the quality of the 
analysed section of the Łyna Rive based on the 
calculated RHS scores because there is no refer-
ence group of rivers ready for Poland. Another 
obstacle is that our study dealt with a medium-
size river whereas the RHS method is primarily 
designed for small rivers. 

It has been assumed that the RHS database 
collected at the Chair of Ecology and Environ-
ment Conservation of the University of Agricul-
ture in Poznań can approximately correspond to 
a reference group (Jusik 2005). Based on this as-
sumption, it can be concluded that RHS1 belongs 
to category II or III (Table 6), while RHS2 should 
be classified as category II. 

6. Discussion 

The hydromorphological river quality compo-
nents in the WFD have been classified into three 
groups: hydromorphological regime, river con-
tinuum and morphological conditions (Monitor-
ing Guidance ... 2003). 

When analysing each of the hydromorpho-
logical groups comprising water quality com-
ponents, it can be concluded that in the quality 
evaluation performed with either of the methods 
the parameters of the river continuum and mor-
phological conditions are most precisely charac-
terised, while the hydrological regime attains the 
least precise description. 

Both methods analyse water flows in real time. 
Historic flows are not taken into consideration in 
the RHS method while in the ecomorphological 
evaluation they are analysed during the stage of 
collecting available documentation as part of the 
preliminary work. Both methods supply, or can 
supply after small modifications, the data neces-
sary for creating model flows. This step can be 
also performed as direct observations or in the 
form of existing materials based on an inventory 
of the existing documentation, produced for an-
other purpose. This possibility, however, needs 
further elaboration. 

The relationship between the analysed water-
course and some of the subsurface water in both 
methods is not a  subject of this research. How-

Table 6. RHS evaluation of the Łyna River on the section between Kortowo-Adrapy considered by HMS 
and HQA.

HQA1=40; QA2=54
Upper 20% Upper 40% 40–60% Lower 40% Lower 20%

HMS2=0 Natural (HMS 0–2) I II II III III
HMS1=5 Weakly modified (HMS 3–8) II II III III IV

Moderately modified (HMS 9–20) III III III IV IV
Considerably modified (HMS 21–44) III IV IV IV V

Strongly modified (HMS>45) IV IV V V V

Table 4. The value of Habitat Modification Score 
(HMS) for two RHSs within the section between  

Kortowo-Adrapy. 
Calculation of HMS RHS 1 RHS 2

1. Modifications evaluated in profiles 0 0
2. Modifications along the 500-m sec-

tion    

modifications of the channel 0 0
modifications of the banks 3 0

water engineering constructions 1 0
general degree of modification 1 0

Total: 5 0

Table 5. The value of Habitat Quality Assesment 
Score (HQA) for two RHSs within the section be-

tween Kortowo-Adrapy.

Calculation of HQA RHS 1 RHS 2

1. Physical attributes of the channel  
evaluated in profiles   3   3

evaluated between profiles   1   2
2. Physical attributes of the banks  

Evaluated in profiles   3   3
Evaluated between profiles   6   8

Number of point bars   1   1
3. Structure of plants on banks   9 11

4. Types of plants in the channel   5   6
5. Land-use within 50 m of the channel   7 14

6. Trees  
continuity of tree communities   5   6
presence of associated features 10 12

7. Other features proving natural 
character   5   5

Total: 40 54
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ever, in the ecomorphological evaluation the ma-
terials collected during the preliminary stage can, 
for example, deal with the level of the groundwa-
ter table (such data are usually available). Each 
method takes into consideration the inflow of 
surface water. 

The river continuum is well analysed in both 
methods. 

Both methods enable very good analysis of 
morphological conditions. The ecomoprhological 
evaluation most often uses the term ’catchment’. 
In RHS, the measurement points are set up a pri­
ori, at precisely established transects of a water-
course. 

In the ecomorphological evaluation method, 
questions are raised by the ecological evaluation 
of water plants or plants growing on watercourse 
banks. The term ’water plants’ is reserved for as-
sociations of the class Potamogetonetea, i.e. plants 
with floating leaves or submerged plants. These 
communities are often poor in species, therefore 
the statement ’the species composition of water 
plant associations close to the natural one (over 
5 species)’ (Ilnicki & Lewandowski 1997) is ques-
tionable. The species composition of water plants 
growing in lotic water very rarely exceeds 5 
species and sometimes these are single-species 
phytocenoses (Tomaszewicz 1979). It would be 
more appropriate to refer to the number of water 
plant species along the whole analysed section of 
a river rather than the number of species creating 
recorded plant communities. Therefore, in our 
paper water plants were excluded from this cri-
terion. We only included a description of rushes. 
We would suggest that this criterion be revised 
with respect to water plants. 

In the RHS method, the list of non-native spe-
cies (the so-called expansive neophytes) does not 
correspond to the Polish flora. In the ecomorpho-
logical evaluation, the question of foreign species 
is not raised. 

In RHS, the question of river bank vegetation 
is a physiognomic issue. Moreover, the descrip-
tion of water plants and rushes is ambiguous and 
doubts are raised by the terms: emergent narrow-
leaved and emergent broad-leaved or submerged 
fine-leaved and submerged broad-leaved plants. 
Especially the group called ’emergent’ should be 
revised. 

RHS does not refer to forms of nature conser-
vation imposed by the law to protect the analysed 
watercourse. It does not include any information 
on nature reserves or other specific forms of na-
ture conservation present in the analysed area. 
In the ecomorphological evaluation method, it is 
one of the evaluation criteria. 

The ecomorphological evaluation is somewhat 
inconsistent in that it uses criteria of river water 
quality assessment based on results of physico-
chemical monitoring. It is a useful criterion but 
is broader than the requirements imposed by the 
WFD. 

Noteworthy is the fact that the implementa-
tion of RHS, mainly in the UK (Fox et al. 1998) but 
also in Poland (Szoszkiewicz et al. 2005), includes 
an advanced process of control and verification. 

7. Conclusions 

Both methods proved that as we moved 
downstream, the ecological value of the Łyna 
River rose; the results are shown in the form of 
mental maps. The ecomorphological evaluation 
of watercourses according to Ilnicki assesses 
a river along its whole length, which is in accord 
with the assumptions of the WFD. The evalua-
tion with RHS along selected 500-meter sections 
of a river means that it lacks continuity. The eval-
uation with the RHS method in the present case 
meant that the most valuable section of the river 
was excluded. 

The RHS method (owing to the HQA) is more 
efficient in assessing the man-made pressure on 
the river. No such precise criterion can be found 
in the ecomorphological evaluation method. In 
the ecomorphological evaluation according to Il-
nicki, determination of the degree of naturalness 
or extent of man-made modifications is more 
subjective and therefore requires an experienced 
surveyor. RHS is unambiguous and objective but 
needs to be adjusted to the Polish conditions. 
Both methods can undergo statistical processing. 
At present, it is difficult to compare the reliabil-
ity of the results obtained by both methods. RHS 
needs a reference group of rivers, which does not 
exist in Poland. Assuming that the RHS database 
prepared for the watercourses analysed at the 
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University of Agriculture in Poznań is close to 
such a reference groups of rivers in Poland, it can 
be said that the results produced by both meth-
ods in the present study are similar. 

Most watercourses in Poland have rich carto-
graphic documentation as well as many descrip-
tive texts on their geomorphology, physiography, 
geology, hydrography, soils and topography, etc. 
The methodological basis of RHS does not pre-
sume that the existing references on the analysed 
watercourses be used, unlike the ecomorphlogi-
cal evaluation, which includes the preliminary 
stage, when it is recommended to gather and an-
alyse such available reference material. 
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