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Abstract
This Deliverable presents an analysis of the main characteristics of the six
demonstration catchments selected for integrated modelling in REFRESH, namely,
Dee (Scotland), Thames (England), Louros (Greece), Pyhäjärvi/ Yläneenjoki/Pyhäjoki
(Finland), Vansjǿ-Hǿbol (Norway), and Vltava (Czech Republic) and deals with the
profiling of the aforementioned demonstration catchments using a common outline
base. In more detail, the main objectives of Deliverable 6.1 are:
i) To identify the main features and characteristics of the selected catchments
and review compliance threats.
ii) To describe the regulatory and property rights regimes which impact on water
quality and compliance with the Habitat Directive (HD) and Water
Framework Directive (WFD).
iii) To present (in the context of the above two objectives) data with respect to the
socio-economic impacts of compliance with HD and WFD.
Deliverable 6.1 draws from six reports each one specific to the above catchments and
summarizes the main features and environmental issues concerning these catchments.
Information included is specific to the biophysical features of the selected catchments,
land use patterns, factors affecting water quality (diffuse and point pollution and their
causes) and quantity, local, national and European institutions and regulations and
their implementation in the catchments. Based on the EEA DPSIR framework, the
report concludes, presenting drivers, pressures, state, impact and responses to date
for the selected six catchments.
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1 Introduction
According to the REFRESH FP7 project “Description of Work” document, the six
demonstration catchments selected for integrated modelling in REFRESH are: Dee
(Scotland), Thames (England), Louros (Greece), Pyhäjärvi/ Yläneenjoki/Pyhäjoki (Finland),
Vansjǿ-Hǿbol (Norway), and Vltava (Czech Republic). These catchments broadly represent
the major climatic regions of Europe and mix of land use and other pressures on water
bodies and wetland quality. Task 1 of REFRESH Work-Package 6 (WP6) involves profiling the
aforementioned demonstration catchments using a common outline base. In more detail,
the main objectives of Deliverable 6.1 are:
iv) To identify the main features and characteristics of the selected catchments and
review compliance threats.
v) To describe the regulatory and property rights regimes which impact on water
quality and compliance with the Habitat Directive (HD) and Water Framework
Directive (WFD).
vi) To present (in the context of the above two objectives) data with respect to the
socio-economic impacts of compliance with HD and WFD.
Within this context, laboratories engaged in WP6 completed six reports, specific to each one
of the above six catchments. Subsequently, this Deliverable draws from these six reports and
summarizes the main features and environmental issues concerning the six catchments
under examination based on the respective profiling reports.
The following section provides information on the biophysical features of the selected
catchments and in detail, on the location, size, water bodies and major wetlands; climatic
zones and rainfall patterns; geology and relief; soils, and; river and floodplain characteristics
(national features and anthropogenic influences). Section 3 deals with land use in each
catchment and more specifically, with a history of human exploitation; agricultural and
forest tenure and use; settlement patterns, population, livelihoods and industrial activity,
and; other land uses including nature conservation and hunting. Factors affecting water
quality (diffuse and point pollution and their causes) and quantity in the six catchments, are
presented in Section 4, including the “state” of biodiversity species and habitats. Section 5
presents local and national institutions and regulation and in more detail, a history of water
management institutions in each area; details on current institutions, and; the distribution of
power amongst stakeholders. Section 6 deals with European institutions and regulations and
their implementation in each study area, namely with the WFD, the ND and other EU
regulations. Finally, Section 7 is based on the EEA DPSIR framework to conclude, presenting
drivers, pressures, state, impact and responses to date for the selected six catchments.
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2 Biophysical features of the catchments
2.1 Location, size, water bodies and major wetlands
Dee catchment, Scotland
The River Dee catchment is located in the north east of Scotland (Figure 1). The river rises at
the wells of Dee in the Cairngorm Mountains on the slopes of Braeriach at an altitude of
1,220 m and drains initially southwards and then eastwards before it enters the North Sea at
the harbour of Aberdeen. The catchment covers an area of about 2,100 km2 that cuts across
the municipalities of Aberdeen City and Aberdeenshire. The total length of the main stem of
the river is about 130 km. The river has 17 major tributaries and at least 8 major standing
waters (lochs) mostly but not exclusively found in the lower land of the catchment. Impeded
drainage of peaty soils has created a number of wetlands, including raised bogs in the
lowland areas of the catchment and blanket bogs in parts of the upper catchment.

Figure 1. Location of the Dee catchment in Scotland.
Thames catchment, England
Rivers Thames and one of its major tributaries Kennet are located in the south of England.
River Thames rises in the Cotswolds hills (about 110m) near Cirencester, Gloucestershire and
from there it flows through many historical cities and towns including Oxford, Reading and
London before entering into the North Sea (Figure 2). In total, Thames is about 346km long
from its source to the sea. According to the Environment Agency estimate, the river
catchment area is about 16,133km2 from the source to the North Sea. The river comprises
two main parts: a tidal to the east and a non-tidal to the west. The non-tidal section of the
river -on which this work mostly focuses- starts from the source and stretches for 237 km
before it comes to an end at the Teddington Lock, covering an area of about 10,000 km2.
Passing through one of its three locks, the River becomes tidal and it ultimately leads to the
2

estuary and the North Sea. The major water bodies apart from the Rivers Thames and
Kennet mostly consist of the tributaries of River Thames (i.e. Loddon, Leach Wey, Pang,
Mole, and Lambourn). Also, there are over a thousand wetlands in the catchment and four
main canals (i.e. Basingstoke, Grand Union, Kennet & Avon and Oxford).

Figure 2. Location of Rivers Thames and Kennet in England.
Louros catchment, Greece
The Louros water catchment is situated in the central south part of the Epirus (NUTS 2
region) Water District in Greece and is extended to 926 Km2 and to three of the four
prefectures of Epirus, namely the prefectures of Preveza, Ioannina and Arta. The Louros
catchment is adjacent to Acherontas river district on the north and the Arachthos river
district on east and north (Figure 3). The density of the hydrographic network in the
catchment is 0.69Km/Km2.The total length of the river is 72 Km. The river’s first springs
locate in the Tomaros mountain near ancient Dodoni, the oldest reported ancient Greek
oracle. Major rivers contributing to Louros are Xiropotamos of Thesprotiko, Skala and Vosa.
At the commune of St. Georgios (north of the town of Fillipiada) the Louros River accepts
water from the springs of St. Georgios, where there is also a hydroelectric power plant with
a dam and an associated artificial lake. Important water bodies in the area include the Ziros
lake that share the same aquifers as the Louros river and wetlands at the Amvrakikos Gulf
that are formed by the estuaries and deltas of Louros and Arachthos rivers. By the estuaries
of Louros river the lagoons of Tsoukalio and Rodia are formulated, and part of its drained
waters contribute to the Loggarou lagoon.
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Figure 3. Location of the Louros river catchment in the Region of Epirus in Greece.
Pyhäjärvi/Yläneenjoki/Pyhäjoki catchments, Finland
Lake Pyhäjärvi (154 km2) along with its major river catchment Yläneenjoki is located in
South-West Finland (Figure 4). Pyhäjärvi is a large, shallow, mesotrophic lake with a mean
depth of 5.5 m and deepest point of 26 m. Two major rivers, Yläneenjoki and Pyhäjoki,
discharge into Lake Pyhäjärvi. Yläneenjoki river basin is considerably larger (233 km2) than
that of Pyhäjoki river (78 km2). In addition, four main ditches (catchment areas between 6-20
km2), located in the nearby catchment area, flow directly into the lake. The latter area is
handled as one catchment in this report. River Yläneenjoki is the main inflowing river to the
lake at the lake's southern end.
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Figure 4. Location of Pyhäjärvi, Yläneenjoki and Pyhäjoki catchments in Finland.
Vansjø-Hobøl catchment, Norway
The Vansjø-Hobøl (Morsa) catchment is located in South-Eastern Norway (Figure 5) and
drains into the Oslo Fjord, south of the capital Oslo. The Vansjø-Morsa catchment covers
about 690 km2. The main lake system is Lake Vansjø (25 m a.s.l.), covering an area of about
36 km2. The lake consists of several sub-basins, with the two main basins called Storefjorden
(eastern basin) and Vanemfjorden (western basin). There are also several smaller lakes in
the catchment, such as Sæbyvannet, Mjær, Langen, Bindingsvannet, Våg and Sætertjern.
The northern parts of the catchment are forested, and the river (named Langen at these
upstream parts) flows southwards through several lakes. Downstream of Lake Mjær the river
is named Hobøl. Here the catchment is more cultivated, and the river meets the tributary
Kråkstadelva, also draining agricultural fields, before it drains into Lake Vansjø at a delta and
wetland area called Mosseros. The largest tributary to Lake Vansjø is, thus the River
Hobølelva, with a catchment area of about 331 km2. Smaller tributaries include Rivers
Svinna, Veidalselva and Mørkelva; all of these drain into the eastern lake basin, Storefjorden.
In addition, several smaller creeks drain directly into Lake Vansjø. The outlet river from the
lake is River Mosseelva.

5

Lake Sætertjern
Lake Bindingsvn
Lake Langen

Lake Våg
Lake Mjær

River
Kråkstadelva

#
*

River
Hobølelva

River Veidal
River Mørkelva

River Svinna

*
#

Lake
Vansjø

-

Lake Sæbyvn

Western
basin
Eastern
basin

0

3 000

6 000

12 000 Meters

Figure 5. Location of the Vansjø-Hobøl Catchment with sub-catchments and lakes in Norway.
Orlík Reservoir catchment, Czech Republic
The catchment of Orlík Reservoir is situated in the upper part of the Vltava River basin, i.e.
within the uppermost region of the Elbe River basin (Figure 6). The Orlík Reservoir
catchment (area 12,117 km2) spreads out to the territories of three European states, i. e.
Czech Republic (92.2% of its total area), Austria (7.1%), and Germany (0.7%). In the Czech
Republic, the majority of the area belongs to four regions  the South Bohemia (76.1%),
West Bohemia (9.3%), Central Bohemia (3,2%), and Highlands (2,6%). The natural
hydrographic network was formed to the current status during the Holocene period and
predominantly consists of streams and rivers with a minimum of standing water bodies. Only
one small natural lake of a glacial origin (Plešné Lake; area 0.07 km2) occurs in the Šumava
Mountains at the headwaters of the Vltava River, while numerous artificial lakes have been
constructed in the upper Vltava River basin since the medieval times, which currently cover
an area of 312 km2, i.e. 2.8% of total catchment area.
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Figure 6. Location of the Orlík Reservoir catchment in the Czech Republic (to its largest part).

2.2 Climatic Zones and Rainfall Pattern
Dee catchment, Scotland
There is a significant east-west climate gradient in Scotland, with the east experiencing a
rain-shadow effect from predominant westerly winds and this same east-west gradient
applies to the Dee valley. The length and east-west orientation of the catchment results in
its upper parts, especially the valley floors, experiencing a relatively continental climate,
with wide annual ranges of temperature. However, overall, the region where the catchment
is located has a cool temperate climate with an annual mean temperature of 8°C. The
Cairngorm Mountains where the River Dee has its source, act as a major producer of
weather events and their effects are transmitted downstream to the middle and lower
catchment in the form of flood peaks. The plateau area of the Cairngorms experiences an
almost Arctic climate, with frequent strong winds and snow at almost any time of the year.
The catchment area, like the rest of north east Scotland, gets cold rains from the North Sea
7

and showers and snow from the north and north-east. Annual average rainfall ranges
between 81 and 210 cm with the lowest figures near the coast. In the mountain areas much
of this rain falls as snow in the winter months. Thus snow is an important hydrological
component in the upland region of the catchment. The growing season in the area ranges
from 241 days at Aberdeen to 207 days at Logie Coldstone in the middle part of the
catchment.
Thames catchment, England
The Thames catchment, like other parts of England, is located in temperate maritime climate
that is characterised by mild temperature not lower than 0oC in winter and not much higher
than 32oC in summer. The Thames Basin is one of the driest areas in the UK; it receives an
average of 290mm of rainfall a year, compared to the national average of 897mm. Most of
this rain comes from North Atlantic depressions which roll into the country throughout the
year and are particularly frequent and intense during autumn and winter. On occasions they
can bring prolonged periods of heavy rain with flooding.
Louros catchment, Greece
The general climate of the Louros area is temperate Mediterranean with mild rains (with the
exception of the mountains) and extensive sunshine. More specifically, in the Louros
catchment area four bioclimatic types are identified. In the uplands and near the Louros
springs the wet-cold type with abundance of precipitation and average minimum
temperatures of the coldest month ranging from 0oC to 3oC is identified. The sub-wet cold
type is identified at the south and east uplands of the catchment. The sub-wet temperate
type is identified in the medium between uplands and lowland heights (up to 200 m) with
temperatures of the coldest month ranging from 3oC to 7oC. Finally, the lowlands
surrounding Amvrakikos gulf are characterized by a wet-temperate climate with significant
precipitation and average temperatures in the coldest month ranging from 3oC to 7oC. As
concerns the bioclimatic level, according to UNESCO – FAO, the uplands (over 500m) are
characterized as mild medium Mediterranean with biologically dry days of about 40 to 75,
while the levels (less than 500 m) are characterized as intense medium Mediterranean with
biologically dry days extended to between 75 and 100.
Pyhäjärvi/Yläneenjoki/Eurajoki catchments, Finland
Long-term (1961–1990) average annual precipitation in the studied catchments is 630 mm of
which approximately 11% falls as snow (Hyvärinen, 1999). During 2001-2005, average annual
precipitation in the Eurajoki catchment area was 585 mm, with lowest rainfalls during
March-April and highest in the mid-late summer. In 2002 and 2003 precipitation was
exceptionally low i.e. 203 and 233 mm per annum, respectively. Average discharge
measured in the Yläneenjoki main channel is 2.1m3s-1 (Mattila et al. 2001), which equates to
an annual water yield of 242 mm (1980–1990). The highest discharges typically occur during
spring and late autumn months, but high flows during mild winters have also occurred,
particularly in recent years.
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Vansjø-Hobøl catchment, Norway
The mean annual air temperature in the Vansjø-Hobøl catchment is 5.6oC and the annual
precipitation is about 829 mm, as measured at the Rygge meteorological station (1961 –
1990). The annual runoff at the Høgfoss hydrological station in River Hobølelva was 5.4m3s-1
for the period 1961-90 and 4.5m3s-1 for the period 1977-2002. The respective values
computed at the Moss Dam hydrological station in River Mosseelva are 11.4m3s-1 and
11.2m3s-1. The discharge at River Hobølelva (at the Høgfoss station) comprises about 40% of
the total water discharge into Lake Vansjø. The total input of water to Lake Vansjø per
month for the period 1977-2003 varies, on average, between 4.13 m3s-1 in July and 18.50
m3s-1 in November.
Orlík Reservoir catchment, Czech Republic
The Orlík Reservoir catchment belongs to the temperate, mildly cold climatic region and is
positioned in a transient belt between a wet oceanic climate of the West Europe and a dry
continental climate of the East Europe. The long-term annual mean precipitation depth over
the whole catchment is about 670 mm. The distribution of precipitation amounts across the
basin is uneven with more than 1,000 mm at the southern mountainous part (e.g., 1019 mm
at the station of Churáňov, altitude 1118 m a. s. l.) and about 600 mm in the central and
northern parts of the basin (e.g., the stations of Ceske Budejovice and Tabor, altitude 390
and 450 m a. s. l., respectively). The annual mean temperature is about 9 °C at the lowest
parts of the basin and <5°C at altitude above 1,000 m a.s.l. The seasonal pattern of
precipitation reaches a maximum during summer months. During the winter period,
precipitation is accumulated in snow and ice-cover that melts and disappears during March
or April at low altitudes and till May in the mountains.

2.3 Geology and Relief
Dee catchment, Scotland
The solid geology of the catchment like the rest of the region is highly mixed (Figure 7). The
catchment lies north of the major north east- south west fault line and contains the complex
geology typical of the ancient rocks of Northern Scotland, but with a high proportion of
more recent granitic intrusions (Johnstone, 1966). The basement rock comprises of two
series (Moine and Dalradian) of ancient Pre-Cambrian metamorphosed sediments. The first
series is dominated by quartz-mica schists whilst the second is of acid-basic rocks mixed with
some limestone. Two groups of igneous rocks that were later intruded into the basement
rocks are also found in the area. The first group, which is granite, forms the spine of
mountains which flank the valley from the central Cairngorms, to the plateau of Beinn
a’Bhuird-Ben Avon and the White Mounth to Mount Keen and the Hill of Fare. The second
group is of base-rich rocks that include gabbros and hornblende schists found around
Morven and serpentine around Glen Muick. The surface geology is heavily impacted by
glaciation with morainic and fluvio-glacial deposits common in the catchment. Further, in a
number of areas, there are significant accumulations of peat. Generally, the area consists of
9

three major distinct types of relief –a high level (700-1300 m) montane plateau severely
impacted by glaciations at the edges, an area of rolling upland mostly between 300 and
700m and an area of gently sloping lowland.

Figure 7. Geological map of the Dee catchment.
Thames catchment, England
The main and earliest rock of the catchment is the Cretaceous Chalk which extends through
east and west central part of the area (Figure 8). To the west of the chalk formation are later
successions of ridges and valleys formed by limestone and sandstones, and mudstones
respectively. The remainder of the area to east towards London, comprises of the newest
formations; these are mostly glacial drifts but some are superficial deposits from rivers. The
main constituents of these rocks are gravel, sand, slit and clay. However part of the solid
rocks (chalk, limestone and sandstones) are also found at the extreme end of south east of
the catchment. Generally, the relief of the catchment is lowland, the highest point being
about 330m. The highest parts of the catchment area are found mostly at the chalk
escarpment and the ridges of limestone and sandstones. One of the striking features of the
escarpment is the Goring Gap, caused by the River Thames breaking through the hills and so
making its way to the sea.
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Figure 8. Geological map of the Thames catchment.
Louros catchment, Greece
Figure 9 shows the geology of the Louros catchment. The geology has formulated a very
indicative karstic relief. The area is dominated by permeable limestone that formulates a
dense sub-surface karstic hydro network. The lowlands are dominated by tertiary
depositions that have formed a very fertile plain east of the town of Preveza and up to the
town of Arta. Tertiary depositions to the east extend up to the borders of the Arachthos
catchment formulating a very extensive and fertile plain. The crest line of the Louros
catchment is connected to that of Arachthos and thus, the boundaries between the two
catchments are really artificial and the hydro network in the plains is formulated not by the
natural flow of the two rivers but by artificial (man-made) irrigation and drainage networks.
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A Hydro-geological Map of the Louros Catchment
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Figure 9. Hydro-geological map of the Louros catchment.
Pyhäjärvi/Yläneenjoki/Eurajoki catchments, Finland
The Yläneenjoki river catchment is located on the coastal plains of south-western Finland
where landscape is very flat. Thus the landscape ranges in altitude only from 50 to 100 m
a.s.l. Along the river Yläneenjoki, slopes can be quite steep which may considerably
contribute to erosion and nutrient leaching to the river system (Mattila et al., 2001).
Vansjø-Hobøl catchment, Norway
The bedrock of the northern forested areas is mainly Pre-cambrian bedrock with
predominantly gneiss (Dons 1977). Relatively thin moraine layers give poor soil quality for
agriculture, but further downstream in the catchment, soil becomes rich in silt and clay
minerals. This is because this area was submerged under the sea during the Quaternary
period. When the great inland glacier melted, the land rose from the sea and the marine clay
deposits became the most fertile soils in Norway. In the very south of the catchment, a huge
end moraine is effectively damming the lake, and this is the reason why the catchment
drains to the west and not to the south. This end moraine runs along parts of the Norwegian
coastline, and was caused by a colder period when the retreating ice front was stagnant for

12

a long time. The Lake Vansjø basin has therefore a very characteristic form, with several
basins and bays, which is rather unusual for Norwegian lakes.
Orlík Reservoir catchment, Czech Republic
The catchment area is dominated by a crystalline geological formation of the Vltava-Danube
area known as moldanubicum. The geology is varied, with several units ranging from
Proterozoic to Tertiary (Quaternary) age. The basin background is composed of deep igneous
and metamorphosed sedimentary rocks, e.g. granites, gneisses, and pegmatites, partially
fissured to shallow or moderate depths (max. ca 100 m) (Figure 10). The Orlík Reservoir
catchment area is geographically quite a closed entirety, whose core is the Southern
Bohemia basin that is surrounded by the Šumava Mountains at Southwest, by foothills of the
Brdy ridge at Northwest, by the Central Bohemia Uplands at North, by the BohemiaMoravian Highlands at East and by Novohradské Mountains at Southeast. Two basins are
located in the central part of the catchment along the Vltava and Lužnice Rivers, i.e. the
Czech-Budweis and Třeboň basins, respectively. These basins are filled with Mesozoic and
Quarternary deposits and present significant groundwater aquifers.

Figure 10. Geological map of the Orlík Reservoir catchment at the Czech Republic territory.

2.4 Soils
Dee catchment, Scotland
Soils in the valleys of the area are developed from the extensive morainic (tills, erratic, fine
lake deposits and coarse fluvio-glacial sand and gravels). On the granitic moorlands there are
extensive areas of peat and humic iron podzols. The predominant influence of glaciation and
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glacial deposits has resulted to (in different places) rocky and stony soils with impeded
drainage, because of high carbon levels and podzolised sandy soils of modest fertility. Soils
of the middle area of the catchment are developed essentially from the slow weathering of
deeply buried formation located in the area. This water bearing formation (aquifer) is made
up of glacial deposits and deeply fissured granite which had past exposure to a tropical
climate in the Tertiary period. Soils of the upland area have been subjected to some
anthropogenic influences, including the construction of open drains to increase run-off and
the management of several upland areas for sport shooting as grouse moor, where
rotational burning of heather is widely practised. Forested areas in the uplands have also
been subject to the construction of open drainage channels. The soils of the low-ground
area and the upland fringe were ‘improved’ (e.g. by draining the wetland areas and shallow
water bodies) for agricultural activity in the major period of growth of north east Scotland’s
farming sector between 1800 and 1890.
Louros catchment, Greece
The soils of the catchment are classified into two categories; those in the upland are typical
soils of limestone and flysch. On sites with no or medium slopes the soils are rich and
suitable for forestry and agricultural cultivation. However, on sites with high slopes, erosion
due to grazing and infrastructure development has had serious impacts on soil and in several
sites the mother limestone rock is revealed. In the plains of Preveza – Arta, tertiary
depositions have formulated a very deep and rich soil. The soil depth is sometimes 1,2 m,
lightly acid (PH 0f 7 to 7,6) with medium permeability (0,5 to 6,6 cm per hour). A part of the
irrigated land of the Preveza - Arta plain of about 820 hectares has been classified to the
ST3D category that is a category with adverse irrigation (drainage) conditions.
Pyhäjärvi/Yläneenjoki/Eurajoki catchments, Finland
Silt, gravel and sand are the most common soil types near the lake. In River Yläneenjoki
catchment (south from the lake) the soil consists mainly of clay and silt in the river valley
(Lepistö 2008), while river Pyhäjoki valley to the east of the lake consists mainly of sand and
tills (Mattila 2001).
Vansjø-Hobøl catchment, Norway
The soils in the catchment are closely linked to the geological history of the site. Thus, in the
forested areas, soil is predominantly coarse moraine, whereas in the southern areas, soils
are dominated by marine deposits and are as such rich in clay. In agricultural areas,
therefore, the soils have up to 80 % clay, with the rest being silt and sand.
Orlík Reservoir catchment, Czech Republic
Typical soil types include cambisols (53% area) at moderate elevations, podzols (12%) in the
mountainous parts of the basin, and gleysols and pseudogleysols (28%) in river valleys. Peat
accumulations and active peatbogs are situated in the uppermost part of the Vltava River
valley upstream from Lipno Reservoir and in the upper parts of the Lužnice River valley.
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Waterlogged soils (pseudogleysols and gleysols) at the Czech-Budweis and Třeboň basins
have a clayey-silt nature.

2.5 River and floodplain characteristics
2.5.1 Natural features
Dee catchment, Scotland
The catchment has landscape and biodiversity sites which are “given” the highest degree of
protection due to their aesthetic value, wildlife and human heritage. Many of these areas
are protected by national or/and International legislation and they are designated as Special
Areas of Conservation (SAC) and Special Protection Areas (SPA) under the Natura 2000
network. Other important natural feature designations in the catchment include 31 Sites of
Special Scientific Interest (SSSI), 3 RAMSAR sites (wetlands), 6 National Nature Reserves
(NNR), 3 Local Nature Reserves (LNR) and the upper half of the catchment forms part of the
Cairngorms National Park (CNP).
Thames/Kennet catchment, England
The entire area of the catchment is recognised for its natural areas. These areas of
outstanding natural beauty include West Anglian Plain, Midvale Ridge of Oxford, London
Basin that spans London and Reading, and Wealden Greensand south of London. Besides,
the area is endowed with biodiversity sites which are under protection due to their aesthetic
value, wildlife and human heritage. These sites include Special Areas of Conservation (SAC),
special Area of Protection (SPA), National Nature Reserves (NNR), and RAMSAR sites. There
are also over 700 sites of Special Sites of Special Scientific Interest (SSSI) in the area. The
South Downs national park is also located in the catchment.
Louros catchment, Greece
Louros river formulates a medium to low density hydrographic network without well-defined
direction of the secondary streams. Due to the geology of the watershed, Louros presents a
very steady allotment with relatively low fluctuations even during the summer months. At
the Louros catchment there are two lakes, one artificial behind the Louros dam and a natural
one, the Ziros lake. The natural lake of Ziros located on the west side of the springs of Saint
Georgios, is considered an relatively well-preserved, excellent ecosystem. The Amvrakikos
gulf is the natural acceptor of all waters from the three catchments of Louros (north),
Arachthos (east) and Acheloos on the south. It is estimated that the total discharge to
Amvrakikos is about 3 billion m3 per year from all neighbouring watersheds. The Amvrakikos
gulf has been characterized “of international importance” and is protected by the RAMSAR
international treaty. In addition, due to the rarity of its morphology and the habitants, and
also due to the presence of rare and endangered species, Amvrakikos has been
characterized as one of the most important regions of the NATURA 2000 Network.
Pyhäjärvi/Yläneenjoki/Eurajoki catchments, Finland
The Pyhäjärvi Lake is the largest lake in South-Western Finland. It is shallow and mesotrophic
with exceptionally high fish productivity (Sarvala et al., 1998), which makes it an important
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lake also for commercial fishing. Increased eutrophication of the Lake Pyhäjärvi has been a
major concern since the late 1980s, as Cyanobacteria blooms have become more and more
frequent. River Yläneenjoki runs into the lake in the lake's southern end. Landscape is more
variable in terms of altitude difference compared to the whole catchment area of the lake.
There are a few rapids in the river and relatively steep slopes along the main channel. In
terms of the WFD, the river is characterized as "middle sized river in clay soil area". River
Pyhäjoki has a WFD type "small sized river in clay soil area".
Vansjø-Hobøl catchment, Norway
Whereas River Hobøl in the upper forested parts of its catchment is running quite rapidly
due to the relatively steeper relief, the downstream rivers such as Svinna, Mørkelv and
Veidalselv are flowing slowly. Parts of River Hobølelva (downstream of Lake Mjær) and
Kråkstadelva are actively meandering; this causes erosion in the river banks and high
suspended sediment concentrations.
Orlík Reservoir catchment, Czech Republic
As regards natural patterns, these are represented by relatively large number of natural and
semi-natural ecosystems like woods, a lot of fish ponds, meadows, crop fields, and small
towns and villages that belong to the UNESCO list of cultural heritage. The largest protected
natural territory is the area of the Šumava Mountains. Its territory is protected both as a
protected landscape area (PLA), as well as (core part) a National park. Another important
biosphere reserve is the Třeboňsko PLA. Less-known, but equally beautiful are the
mountains and Natural Park of Novohradské Mountains and the Blanský Forest PLA.
2.5.2 Anthropogenic influence
Dee catchment, Scotland
The earlier sources of River Dee - Glen Tilt and Glen Feshie - were dammed by moraines and
diverted respectively in the last glaciation into the Rivers Tay and Spey. The area of Loch of
Skene has also been artificially increased by a dam at the outflow. There are “historic” water
power sites in the area of which the majority were farm-based meal and threshing mills and
water powered sawmills. At present, there are 24 bridges and 27 ferry and 36 ford crossings
along the length of the river. Many of these crossings were linked to the important Mount
roads which crossed the area and served as routes to walk cattle out of the area to lowland
markets before the expansion of the railway. In the past, a number of timber/sawmills were
located along the length of the river, although today there are only two sawmills of no real
significance. The river was used during high water to transport logs from the river’s upper
reaches down to the harbour at Aberdeen until the opening of railway along the Dee as far
as Ballater in 1853. Domestic water supply for the entire Aberdeen City and half of
Aberdeenshire is obtained from the catchment. The catchment’s waters are also used to
supply light industry and agriculture. Indicatively, the Deeside Water Company Limited
abstracts spring water from the area whilst water is also being abstracted from the River to
produce whisky.
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Thames catchment, England
The geology, location, and the relief of the catchment make the catchment area naturally
prone to flooding from its rivers and the sea. Response to this is numerous flood barriers
(The Thames Barrier in London), flood defence walls and embankments cum flood relief
channels that are found along the length of the river. Moreover, there are several falls on
the river particularly at its upper and middle ridges. Most of these falls were dammed in the
past to power watermills which were used to produce range of products. Alongside most of
these dams, there are locks created in the past to allow smooth navigation along the river.
However, the Environment Agency now manages the locks and the dams for flood control by
water level adjustments in addition to easy and safe navigation of the water. There are 44
locks at different locations from the upper reach of the river to the Teddington lock in the
catchment. Other locks besides Teddington, include St. John’s (the highest lock on the river),
Buscot, Goring, Marlow, Molesey etc. Furthermore, there are about 75 crossings of River
Thames from Windsor to upper reach. These are bridges built for trains, motors and
pedestrians to pass the river from one side to the other.
Louros catchment, Greece
The dam of Louros River was built in 1963 to produce hydroelectric power. It has a length of
100m and a height of about 23m, and creates an artificial lake of about 320 Km2. Due to
deposits, the dam has no longer a depth and has lost its ability to withhold water. The dam
channels the water overflowing the crest to the hydroelectric power plant. The water is
released back to the river from the power plant. As such, the hydroelectric power does not
consume water. However, the operation of the dam is important for the water environment
downstream. The dam withholds the supply of the lowlands with deposits and thus alters
the formation of embankments and affects the operation of the lagoons. Besides the
artificial lake formed behind the power plant of the Louros dam, all anthropogenic
influences concern with irrigation and drainage infrastructure or, in general, with land
reclamation. It is important to note that the first integrated irrigation and drainage works
started in 1969 when the “Lamaris” work was delivered and part of the lowlands were
irrigated. Today the Lamaris irrigation project delivers irrigation water to almost 2,000 ha.
Other important irrigation networks include the area of Kerasona-Voulista followed by that
at the area of Fillipiada. The Louros zones A and B projects irrigate almost 5,500 ha. The
most important drainage network is the Komenou at the area of Boida-Mavri. Finally, the
embankments of the Louros River are natural with a height of 10 to 160 m and have been
artificially enforced in certain places.
Pyhäjärvi/Yläneenjoki/Eurajoki catchments, Finland
In 19th century, the water level of lake Pyhäjärvi was lowered by two metres and in early
20th century there were plans of further lowering to gain more agriculture land, but these
plans were not activated (Pyhäjärvi instituutti 2007). Surface level of the lake is nowadays
regulated and the allowed variation is 58 centimetres. Lake Pyhäjärvi is classified as "not
heavily modified" in WFD classification, but the regulation of water level and especially the
obstruction of fish migration are mentioned as factors having negative ecological impacts, in
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the action plan for surface waters of County of Satakunta (South-West Finland ELY centre
2010). There is a regulation dam at the outflow of the Lake Pyhäjärvi and there are three
dams along river Yläneenjoki. The dams in River Yläneenjoki have a combined fall of 3-4
metres. The dams form an obstacle for fish to migrate upstream, but the river has the same
classification "not heavily modified" as the lake.
Vansjø-Hobøl catchment, Norway
River Hobølelva has several old dams; the largest are located at Høgfoss (where the
hydrological water gauge is) and at Kure (where the main water quality station of the river is
located). These dams have not led to any upstream reservoirs, although the river just
upstream flows more slowly due to the dams. Downstream of the dams are waterfalls that
would have been present regardless of the dams. The dams are old and were made for the
purpose of grain mills. A mill is still in operation at Høgfoss, whereas the mill at Kure has long
been removed. River Mosseelva is dammed before its outlet to the Oslofjord. The waterfall
from the dam to the sea is presently utilised for hydropower. Some erosion protection works
are presently ongoing in Hobølelva downstream of Lake Mjær.
Orlík Reservoir catchment, Czech Republic
Since medieval times numerous artificial reservoirs have been constructed with the purpose
of fish and waterfowl production and, mainly during the 20th century, also for hydropower,
drinking water storage, protection against floods, and flow maintenance. Currently, the
density of rivers network is 1.2 km per km2 and 16,000 man-made lakes with a range of
surface area from 50 m2 to 45 km2 (total area 312 km2, i.e. 2.8% of total catchment area) are
present in the Orlík Reservoir catchment. Many rivers and streams were changed with
technical adjustments of stream channel, especially during the last 60 years. Artificial canals
 the Golden Canal and the New River are engineered for regulating system of ponds in the
Třeboň basin. In addition, many water dams were constructed during the 20th century, i.e.
Lipno, Orlík, Hněvkovice, Římov, Husinec, Soběnov, Humenice, and Kořensko.

3 Land use in the catchments
3.1 History of human exploitation: a summary
Dee catchment, Scotland
There is evidence of human occupancy of the Dee Catchment over several thousand years,
and indications of exploitation of soils and forests for human needs. Despite the decline of
the native woodland cover in the early medieval period, it was not until the early part of the
19th century that significant anthropogenic impacts occurred. Over the 19th century
population grew, farming intensified and began to use new practices and breeds and the
upper Dee was increasingly influenced by the boom in sporting shooting of deer and grouse.
The same period saw a growing interest in salmon fisheries and their management. Over the
20th century the principal driver of human impacts has been land and water management
practices in the farm, forest and sporting sectors and the increased affluence of the
population of north-east Scotland and its tendency for rural living. The latter has created a
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rapid growth of commuting, increased demand for private water supplies and problems of
septic tank management. Importantly, the river Dee has been the main source of domestic
water for the whole Aberdeen City and over half of Aberdeenshire for one and half
centuries. The river along with its springs and small feeder streams are also exploited for
small-scale water supply and crop irrigation throughout the catchment. Finally, even though
there are many historic water mills on the Dee and its tributaries constructed during the
19th century, the Dee River has been less developed for water power than most other rivers
in north-east Scotland.
Thames catchment, England
The early human settlement in the catchment can be traced back to the Stone Age. The main
roles the river has been serving since that time include an economic resource, a freshwater
source, road, and recently an outdoor leisure facility. The economic resource of the river and
its catchment has been harnessed for farming, timber harvesting (particularly coppicing
willows), fishing (particularly eel trapping), hunting and power for watermills. The waters
from the rivers, dams and aquifers are mostly used for private water supply, domestic use,
industry and farming. Besides, the river is navigable in most parts, from its source to the
estuary. This had been used in the past to carry goods and people from one place to another
in the catchment and beyond. However, the use of navigation in present-day is mainly for
outdoor sporting activities such as rowing, sailing, punting and kayaking/canoeing.
Louros catchment, Greece
The prefecture of Arta was annexed by the Greek state in 1881, while the prefecture of
Preveza was annexed in 1912. Since then, the development of Arta and Preveza has started
to put pressure on the area’s resources and especially on timber used for construction.
Trade also developed and the dairy products of the mountainous areas of Preveza and Arta
were transported to other Greek town and especially Patras and Athens. After World War II,
significant pressure on land, resulted into the extensive marsh drainage and the conversion
of marshes to fertile agricultural land. At the same time, grubbing and land clearing of
forests and partly-forested areas in the mountains, resulted in new agricultural land and
pastures for the growing livestock sector. In 1963 the establishment of the dam in Saint
Georgios area restricted overflows of Louros River and arranged the rate and quantity of
sediment transportation that allowed the construction of the first land reclamation
(irrigation and drainage) works. The restriction of floods was finalized with works on the
river’s side embankments, affecting the formation of the Tsoukalio and Loggarou lagoons.
During the 1970s, the lowland areas witnessed urban and tourism development while
agriculture and especially orange tree plantations increased significantly. Food processing
plants and increased livestock capital complemented agricultural development in the 1970s,
while after the 1990s, mountain areas ceased loosing population and livestock capital
stabilized. In recent years, agriculture has undergone changes brought by subsequent CAP
reforms while manufacturing industry has shrunk.
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Pyhäjärvi/Yläneenjoki/Eurajoki catchments, Finland
Lake Pyhäjärvi is in the region where agriculture has traditionally been intensive in
comparison to the whole of country, both in terms of number of active farms and in the
importance of agriculture for regional economy (Voutilainen et al. 2009). Intensity of
agriculture can be clearly seen in spatial variability of nitrogen loading from agriculture
(Lepistö et al., 2006). This means that flagship site Yläneenjoki river basin is nationally
located in the hot-spot area, where the loading from agriculture is high.
Vansjø-Hobøl catchment, Norway
The first people moved into the lower part of the catchment more than 4000 years ago
(Martinsen, 2007). In the uppermost part of the catchment there are artefacts from shortly
after the end of the ice age. They sustained a living from hunting and fishing both in the
stone- and bronze ages, and several burial mounds have been found from the bronze ages.
In the early middle-ages the number of farms increased, and forest areas were cleared in
order to cultivate the soil. Since 1400 AD when timber trade started to develop and
population grew further, farming and forestry have been the main income sources in the
major part of the catchment. Farmers produced coal from the forest and ice from the lake.
In the latter years, the natural resources of the area also sustained an increasing number of
cottages around Lake Vansjø. The area also serves recreation purposes (boating, fishing and
hunting), although the tourism is local and no major hotels or lodgings are located within the
catchment. At the outlet of the river to the sea (Moss), a major ironwork plant started its
operation in 1704, while a trading company flourished during the 19th century which
ultimately bought the ironwork in 1883. Fifteen years later the industry moved on to paper
production, and today the company is the cornerstone factory of the township of Moss.
Finally, agricultural practices in the catchment of Lake Vansjø have changed over time in
terms of the choice of crops and the degree of intensified agriculture.
Orlík Reservoir catchment, Czech Republic
From the 10th century there was a gradual deforestation of the original vegetation and the
creation of a "fund" for agricultural land started. The greatest deforestation of the country
occurred in the 16th century, together with the increase of the population. After the Thirty
Years' War (16181648) a part of agricultural land was reforested. From the 15th to 17th
century water management was greatly influenced by the construction of ponds, but also by
canalizing of the Vltava River and by wood transportation to Prague and farther (Saxony). In
the second half of the 19th century, the development of paper industry at the upper reaches
of the Vltava River, and results into polluting the river due to wastewater with
decomposable organic substances. Even though several mines operated in the region in the
19th century, mining was never of great significance. In the last 50 years, a gradual increase
in the proportion of forested area (by 4%) was paralleled with a decrease in farmland area.
This change has been a part of long-term process in the beginning of the 19th century, when
less productive and not easily accessible areas are abandoned and changed into natural
types of land cover, i.e. mostly forest. The structure of farmland plots has changed a little
since the 1960s, but the major change of unifying small plots of private farmers into large
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blocks occurred earlier, in the 1950s, during the forced collectivisation. A large-scale, state
subsidized construction of subsurface drainage systems, mostly at arable land, occurred
from the 1960s until the end of 1980s. While until the end of 1980s, farming practices were
intensified by means of livestock development and fertilization usage, in the early 1990s
both indicators showed an abrupt decrease due to the change of political/economic
conditions.

3.2 Agricultural tenure and use
Dee catchment, Scotland
Agricultural activity is mainly found in the central and lower part of the Dee catchment
(Figure 11). The most fertile agricultural land, however, is between Aberdeen and Banchory
and in sub-catchments associated with more basic rocks. In such areas, agricultural practices
are often relatively intensive, typically with cereals, sheep and cattle produced on mixed
farms. Extensive sheep farming (sometimes with extensively grazed cattle) is practised in the
western and southern areas where the soils, climate and topography are generally not at all
suitable for intensive agriculture. Because of the overwhelming importance of the river as a
salmon fishery, and linked to the development of Deeside as a place with royal connections,
much land on Deeside is managed as part of large estates, with several holdings of 20,000 ha
or more. On some estates, such as Dunecht and Tarland (MacRobert Trust) there are large
numbers of tenanted farms, whereas the upper reaches of the river and some of the
tributaries to the south of the Dee are characterised by more extensive farming, often run
by the estate as an ‘in-hand’ operation, with a preponderance of sorting interests.

Figure 11. Land use and land cover in the Dee catchment.
Thames catchment, England
Thames basin district is one of the most densely populated and urbanised parts of the UK.
However, agriculture is still one of the most important industries in the district. Agricultural
land/arable and forests make up 52% of the total land use and land cover of the catchment
(Figure 12). However, it is engaged by less than 1% of the total people working in the area.
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Dominant farming systems include intensive fruit and vegetable, mechanised arable farming,
and dairy and beef farming. A sustainable agricultural industry is vital to maintaining a high
class environment and vibrant rural economy.

Figure 12. Land use and land cover in the Thames catchment.
Louros catchment, Greece
Administratively, the Louros catchment includes communes from three different prefectures
i.e. Preveza, Ioannina and Arta. However, certain communes of the prefecture of Arta, even
though they fall within the boundaries of the Louros catchment, are irrigated by the
Arachthos River (and not Louros). Hence, in Table 1 where statistical data are presented, the
communes of Arta have been divided in those that are hydrologically considered as part of
the Louros catchment and those that are not. Regarding the farm types in the Louros
catchment, statistical data for 1991 and 2001 indicate that specialized agricultural farms and
mixed farms share an almost equal proportion while the livestock sector seems to be
significant in the area despite the small number of specialized livestock farms. Between 1991
and 2001 the number of farms dropped significantly especially in the mountain areas (all
farms located in the Ioannina prefecture) and increased in the lowland areas of the
prefecture of Arta. As regards the major types of cultivations in 1991 and 2001, Tables 1
shows that grazing land has increased its share in the mountain areas of the communes of
the prefecture of Ioannina reflecting the gradual abandonment of crop cultivations. In
communes located in the prefecture of Preveza there is a gradual shift to tree plantations,
while in the lowlands of Arta tree plantations prevail.
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Table 1. Percentage distribution of agricultural land to main uses, Louros catchment
Annual
Tree
Vineyards Grazing
Cultivation
Plantation
Land
Prefecture of Ioannina 1991
Prefecture of Ioannina 2001
Prefecture of Preveza 1991
Prefecture of Preveza 2001
Prefecture of Arta (inside the
1991
Prefecture of Arta (inside the
2001
All 1991
All 2001
Prefecture of Arta (outside the
1991
Prefecture of Arta (outside the
2001
All 1991
All 2001
Greece 1991
Greece 2001

31.2
7.1
48.3
32.2

2.8
9.5
23.3
31.8

0.7
0.0
0.3
2.3

65.3
83.4
28.1
33.7

65.7

16.9

0.0

17.3

61.5
50.3
47.8

21.5
20.0
20.3

0.1
0.3
0.2

16.9
29.4
31.6

39.0

43.1

0.1

17.7

38.9
47.3
45.1
56.8
52.2

38.3
26.2
25.8
25.8
25.2

0.2
0.2
0.2
3.5
2.7

22.7
26.3
28.9
13.9
19.8

crest)
crest)

crest)
crest)

Source: Census of Agriculture, 1991-2001.

The average farm size in the Louros catchment is almost half of the national average,
indicating that small and non-viable farms prevail in the area. Farm fragmentation seems to
be particularly significant in specific parts of the Louros catchment, despite the land
reclamation following the employment of land consolidation projects. Overall, data for 1999
and 2001 indicate that the average size per plot is at about the national average for lowland
farms and significantly behind the national average for farms in the mountains.
Pyhäjärvi/Yläneenjoki/Eurajoki catchments, Finland
Statistics of use of agriculture land again underline the fact that River Yläneenjoki catchment
is the main agriculture area in the studied area (Table 2). Farming in the area concentrates
on spring cereals with a remarkable area used also for grasslands. Root crops cover high
proportion of land in the catchment nearby the lake and in River Pyhajoki catchment area.
Table 2. Use of agriculture land, Pyhäjärvi/Yläneenjoki/Eurajoki catchments

Catchment
nearby the lake

Autumn
cereals
(ha)

%

Spring
cereals
(ha)

%

Root
crops %
(ha)

10

0,6

1 049

68,6 193

12,6

Grasslands
%
(ha)

Gardens
%
(ha)

210

13,7

68

5

13,4

51

3

20,1

2

0

River Pyhäjoki
6
0,3 1 210
70,3 223 13,0 231
River
Yläneenjoki
387
6,2 4 413
70,6 193 3,1
1 255
Source: SYKE, Agency of Rural Affairs, Ministry of Agriculture and Forestry.
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Vansjø-Hobøl catchment, Norway
About 15% of the catchment area is agricultural land. This is not much in a European
context, but the catchment is one of the most cultivated areas in Norway given the fact that
in Norway as a whole, only 3% is covered by agriculture. The main agricultural activities
concentrate around the cereal production. In the southern parts around the western basin,
potato and vegetable production covers a relatively large area. Table 3 shows the different
types of agriculture in the rivers draining to the eastern basin of Lake Vansjø. Cereals and
grass are the largest products in this part of the basin.
Table 3. Distribution of agricultural activities in the eastern parts of the Vansjø-Hobøl
catchment
Rivers

unit

Area

km2
337
%
100
2
Veidal
km
32
%
100
Svinna
km2
104
%
100
Mørkelva km2
59
%
100
Source: Skarbøvik et al. (2006)
Hobøl

Water

Forest

Grass

Cereals

Potato

16
4.7
0.9
2.8
4.2
4.0
2.6
4.5

265
79
27.9
85.6
87.7
84.2
52.5
88.8

4.08
1.21
0.48
1.48
1.65
1.58
0.19
0.31

50.6
15.0
3.3
10.2
10.6
10.2
3.7
6.3

0.007
0.002
0.000
0.000
0.001
0.001
0.000
0.000

Vegetables
0.58
0.17
0.00
0.00
0.07
0.07
0.05
0.09

Orlík Reservoir catchment, Czech Republic
The South Bohemia region has long been perceived as an agricultural area with developed
fish farming and forestry. In agricultural crop production, cereals (wheat, rye), oilseeds
(rapeseed, sunflower, poppy seed) and fodder prevail. The production of potatoes and fruit
(cherries, apples, currants, and plums) is also significant. The livestock production focuses on
raising cattle, pigs and poultry. The fish farming has also a long tradition. The total area of
ponds, where the fish farms are, is around 25 000 ha. These fish farms produce one half of
the fish production of the Czech Republic. Trends in agriculture and population in the South
Bohemia regions during the last decades are marginal (Table 4) with moderate changes in
the structure of crops. The average of size of farm in the South Bohemia region is 79.1 ha,
that is very large in comparison with the EU average of 16 ha.
Table 4. Trends in agriculture and population in the South Bohemia region, 19932008.
1993
Total area (ha)
1 005 558
Agricultural land
495 876
Arable land
340 219
Non-agricultural land 509 682
Forest land
373 016
Population
625 813
Source: Czech Statistical Office

2000
1 005 634
496 431
321 493
509 203
373 749
625 991

2005
1 005 690
494 376
319 248
511 314
375 989
626 766

2008
1 005 658
492 947
317 352
512 711
376 797
634 614
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3.3 Forest tenure and use
Dee catchment, Scotland
Forests (a substantial proportion of which is semi-natural native woodland) and semi-natural
moorland cover dominates the upland western and southern half of the catchment. The
breakdown of the managed woodland found in the area and ownership by percentage is
shown below in Figure 13 (Forestry Commission, 2002). The dominant vegetation types on
the highest plateaux are montane and alpine heaths, whilst the upper and middle slopes are
of moorland comprising mixture of blanket bog and heather. Native and planted coniferous
and broadleaved forest trees are either managed privately, mostly as an in-hand forest
enterprise of large mixed land use estates or as multifunctional public forest by UK Forestry
Commission. These are found especially in the middle and lower reaches, particularly along
river valley floors and the gentle-sloped hillsides. A high share of few remaining areas of
semi-natural ‘Caledonian’ pine in Scotland is within the catchment, some in the upper part
of the valley within the core of the national park. The forest of Ballochbuie (near Invercauld)
is a prime, large area of original forest. Forests in the catchment generate income from
timber harvesting, but are highly multifunctional with a range of associated non-market
values. Some people, particularly in the rural settlements, use logs from the forest for space
heating whilst some forests are important tourist destination and recreation centres
because of their attractive landscapes and wildlife and absorptive capacity. Woodchip is
increasingly used as a fuel to heat larger buildings such as schools.

Woodland tree type

Area (ha)

Broadleaved

3,575

Coniferous

23,866

Felled

1,583

Ground prepared for planting
Mixed

2,534
3,492

Scrub

82

Young trees

5,054

Figure 13. Distribution of woodland tree by hectare and ownership by percentage, Dee
catchment.
Thames catchment, England
Forest cover is substantial in the Thames catchment, despite the fact that the catchment is
densely populated and heavily cultivated. It covers 16% of the total land (see Figure 12),
however coverage is more in the south and north eastern parts where the Green Belt policy
of the government is restraining the expansion of built-up areas. Broadleaves and conifers
are the main forest trees of which the latter covers larger area. Broadleaves include mainly
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coppice. Forest areas are either owned by the Forestry Commission or private landlords. The
main use of forest in the area is timber harvesting, used by the wood processing industry
(sawmills, paper mills and furniture). Moreover, private owners of forests and rural
households also use logs particularly from thinning for heating. Forests here are equally
important tourist destination and recreation centres because of their attractive landscapes,
wildlife and absorptive capacity. Although coppicing was widespread here in the past, few
remaining large-scale commercial enterprise of this type of woodland management still
exist.
Louros catchment, Greece
The major part of the Louros catchment is covered by hard and soft chaparral. There are no
extensive forests, however, according to Greek legislation the extensive chaparrals are
classified as forested areas. The two “real” forested areas are the evergreen forest at the
peninsula of Koronisia and the deciduous forest at the area of Mavrovouni which belongs to
the Coccifero-Carpinetum plant community. All forests are public and few partly forested
rough grazing areas are communally owned. There is no timber production at all and
agricultural holdings are allowed to cut bushes for fire wood. In the prefecture of Preveza
this accounts to about 10,000 tons per year and in the mountainous communes of the
prefecture of Ioannina and in the communes of the prefecture of Arta the amount of fire
wood is almost the same. The forest service of the prefecture of Preveza had in previous
years carried out considerable afforestations in order to protect soils from erosion and
stabilize landslides within the Louros catchment.
Pyhäjärvi/Yläneenjoki/Eurajoki catchments, Finland
A large share of lake Pyhäjärvi catchment is covered by forests and are used for forestry.
There are lots small forest owners in the region, which is a typical feature of Finnish forest
ownership: 60% of forested land is owned by private owners (Finnish Forest Research
Institute, 2009) while nearly 20% of Finnish households own a forest holding (Horne, 2004).
Main environmental issue related to forestry is that mires are drained for forestry use. In the
three catchment drained mires covered 6 000 hectares at the turn of the century (Mattila et
al., 2001). Even though forestry is not presently a significant source of nutrients there is a
risk that emissions will increase even in the near future. A driver here is the increased
demand for bioenergy sources and public support for their development. To meet this
demand Finland has a goal to increase energy use of forestry debris from the present 5
million m3 to 13,5 million m3 by 2020 (Ministry of Employment and Economy, 2010). One of
the means to reach the goal is to take stubs from cut forests and use those as a source of
energy. This is a new and rapidly expanding practice in forestry. A problem regarding the
nutrient emissions here is that forest soil becomes heavily modified and a possibility of
increased erosion is high.
Vansjø-Hobøl catchment, Norway
Timber has been a major source of income in this area (Martinsen, 2007). Before 1500 the
Catholic Church owned large parts of the land and forest in this area. Around 1600-1700, the
26

ownership was transferred to the richest farms (so-called ‘herregårder’). After 1814 their
power diminished and the ownership of the forest was distributed to several farmers,
including smaller livings. Timber was transported through the rivers to Moss, where it was
shipped out to different ports in Europe. Floating of timber ceased in the 1930s. There is
presently little information on forestry in the catchment. The River Basin District Authority
for Morsa has issued a brochure on forestry and water management. This is only meant as
guidance on water, forestry and the environment, and does not give information on present
practices in the watershed.
Orlík Reservoir catchment, Czech Republic
The forests in the catchment of Orlík Reservoir are cultured and managed. They are in the
possession of the State (it is done by company Lesy ČR), municipalities or private owners or
owners' association, but are also open to public access (except for game preservation).
Forests have many other functions, such as recreation, water storage, evapo-transpiration
and temperature regulation, protection against water and wind erosion, land division,
wildlife shelter. Also, the forest is used for the collection of crops - berries, mushrooms, and
also for hunting. The whole area of the forests and the adjacent areas are the part of the
hunting associations. Spruce dominates the area of interest with the major share of over
60%; among deciduous trees beech with 4%, and oak with 2.5% have the largest shares.
There are significant differences between the natural and current species structure in favour
of conifers, mainly spruce. The forest’s age-distribution is fairly balanced. Damage to the
forest caused by animals (grazing, nibbling and peeling) of almost 20% is quite a serious
problem in the Orlík Reservoir catchment. Also, only 22.5% of the forest is regarded as
having multifunctional properties. The species structure of the catchment area is (in relation
to the potential natural vegetation) very unfavourable, reflecting the low ecological stability
of the particular forest.

3.4 Settlement patterns, population, livelihoods and industrial activity
Dee catchment, Scotland
Settlements in the Dee catchment are concentrated along the main river and in the
lowlands. The total population residing in the main settlements of the wider area including
City of Aberdeen is approximately 220,000. Close to the catchment, most of the population
is concentrated in larger residential centres between Aberdeen and Aboyne. Although the
dominant land use in these areas is agriculture, it accounts for only a small proportion of
total employment. The western part of the catchment is sparsely populated and the land is
mainly divided into large estates, with services and tourism in particular acting as major
employers. Livelihoods are almost wholly contingent on the wealth of Aberdeen, which is
the major hub of the UK’s North Sea oil industry and has amongst the lowest unemployment
rates in the UK. There is a long history of land and water-related activity in the area that
includes arable farming and animal husbandry as well as open water fishing and fish farming.
Forestry, particularly timber harvesting and processing and hill-farming are also sources of
livelihood for people in the catchment. The traditional sporting estates are also significant
land-based employers. The catchment also supports one of Scotland’s most important
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salmon fishing industries. Furthermore, local people gain economically from tourism and
water-based recreation activities such as canoeing, kayaking, rowing, water skiing etc.
Thames catchment, England
There are substantial numbers of human settlements with many heavily urbanised areas in
the Thames catchment. The most urbanised settlements are, however, in the eastern part
whilst the western part consists of predominantly rural areas. Based on the 2001 UK
population census, the non-tidal Thames catchment is home to a little over than 4.5 million
people. According to the local Environment Agency, however, the entire Thames River Basin
District (including London), is a habitat for more than 14 million human population. The
largest percentage (i.e. 87%) of employment is specific to the tertiary sector, especially
wholesale and retail trade, health and social work and transport, storage and
communication. Next to the tertiary sector is manufacturing, which however accounts for
only 12% of employment. Only 1% of the population work in the primary sector, even
though 36% of the catchment land is used for arable farming. Another important source of
livelihoods in the catchment is tourism. The river with its long history of locks and associated
weirs, is attracting an increasing numbers of visitors to the area with immense economic
benefit to rural people. It is also popular for local, national and international water-based
recreation activities particularly rowing and cruising.
Louros catchment, Greece
The major urban settlements in the Louros catchment is Fillipiada with a population of 4,321
in 2001, followed by the commune of Louros (2,152 inhabitants). The Louros catchment lies
between two major cities of Epirus (Preveza with 18,289 inhabitants and Arta with 24,725
inhabitants) and at close distance to Ioannina (75,550 inhabitants), this allowing trade and
daily travel between these urban centres and some of the communes of the Louros
catchment. Table 5 presents the economic activity structures in the Louros catchment.
Unemployment is rather high and activity rates are lower in the mountainous and more
remote areas of the communes located in the prefecture of Ioannina, compared to other
areas of the Louros catchment. In terms of sectoral economic activity, the primary sector is
well-developed in all areas of the catchment with employment in this sector representing a
significantly higher share compared to the national average. Manufacturing activity is
restricted to food processing with the most significant units being a meat processing and a
tomato juice unit, one slaughter house and small olive oil extraction and refinery units and a
low capacity cheese making unit. The tourism sector is not well developed within the
geographic boundaries of the Louros water catchment and thus is not regarded as being a
significant form of local economic activity.
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Table 5. Structure of economic activity in the Louros catchment, 2001 Census.
Economically active

Prefecture
Ioannina
Prefecture
Preveza
Prefecture
Arta (inside
the crest)
All
(inside
the crest)
Prefecture
Arta (outside
the crest)
All
Greece

Total
employed

Employed
primary
sector

Employed
secondary
sector

Employed
tertiary
sector

Unemployed

Economically nonactive

1,475

1,204

287

221

448

271

3,152

8,236

7,092

2,357

1,419

2,908

1,144

14,096

2,535

2,305

1,014

466

778

230

3,770

12,246

10,601

3,658

2,106

4,134

1,645

21,018

13,627
16,100
4,615,470

12,059
14,090
4,102,091

2,591
6,249
591,666

2,156
4,262
892,189

6,768
10,902
2,401,834

1,568
3,213
513,379

20,538
41,556
6,318,627

Source: National Statistical Service of Greece

Pyhäjärvi/Yläneenjoki/Eurajoki catchments, Finland
Population living in the three catchment areas amounted to 7,536 in 2009 following a
slightly decreasing trend since 1980. Population specific to the catchment nearby the lake is
concentrated in settlements, while the catchments of River Yläneenjoki and River Pyhäjoki
are mainly characterised as rural areas. Settlements of Säkylä and Eura are small urban
centres of the region while the rest of the area is a typical rural area. Trends in the age
structure show a rather clear trend of population ageing. Moreover, while in 1980
population in settlements was younger than outside of settlements, the situation is reverse
in 2009. Occupations of the people living in the three studied catchments follow rather
expected trends (Table 6). Industry is the most important employer together with different
public and private services. Employment in primary production has decreased sharply, while
that in welfare and health services together with other public services have increased.
Manufacturing employment has declined rapidly, until the growth observed in recent years.
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Table 6. Employment in the Pyhäjärvi/Yläneenjoki/Eurajoki catchments, 1980-2007.
Sector
Agriculture, forestry and hunting
Fishery
Mining and quarrying
Industry
Electricity, gas and water services
Construction
Trade
Lodging and alimentation
Transport, storing and
telecommunications
Financial services
Real estate, rental and housing
services
Public administration and military
Education
Welfare and health services
Other public and personal services
Unknown
Total

1980
685
1
0
2 035
5
25
232
44
35
63
22
318
154
141
31
2
3 793

1990
498
11
0
1 177
22
124
216
43
69
88
68
58
131
227
60
11
2 803

2000
293
17
6
423
1
80
167
47
111
38
179
54
109
241
78
29
1 873

2005
202
9
5
654
0
156
168
43
107
31
140
57
108
227
112
1
2 020

2007
183
4
8
928
0
191
140
43
129
31
99
64
99
282
123
0
2 324

Source: Statistics Finland

Vansjø-Hobøl catchment, Norway
About 40.000 inhabitants live within the Vansjø-Hobøl catchment area. The only towns are
Ski in the upper part and Moss at the outlet; otherwise settlements are mainly farms, some
smaller communities and cottages. Agriculture is believed to be the main income source in
the upstream parts, while any industrial activity is concentrated in Moss. In the very south,
the airport at Rygge is located at the catchment border.
Orlík Reservoir catchment, Czech Republic
The area of the South Bohemia region, which is almost identical to the Orlík Reservoir
catchment, has a size of 10,056 km2 and represents 12.8% of the size of the Czech Republic.
The region has about 643,000 inhabitants, resulting in the lowest population density in the
country of 62 inhabitants per km2. In the South Bohemia region there are 53 towns and 623
municipalities (including towns). Since 1990, there has been an expansion of built-up areas
(“urban and store sprawl”). The Orlík Reservoir catchment area does not belong amongst
the key industrial areas in the Czech Republic. The industrial production is mainly
concentrated in the urban area of České Budějovice and in districts Tábor and Strakonice.
From a sectoral point of view, manufacturing industries prevail, and mainly food production
(slaughterhouses, dairies) and production of beverages (beer), transport equipment,
machinery and equipment, textile and clothing production, and papermaking industry. The
construction sector is currently focusing on the new construction, modernization and
reconstruction. Until 1948, the South Bohemia region was mainly agricultural with significant
deficiencies in the transport infrastructure, which constrained industrial development. After
1948, this region started to specialize in the engineering industry, but also in traditional
manufacturing activities such as wood-processing, textiles and food processing. In the
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catchment area there is also a nuclear power plant, located nearby Hněvkovice Reservoir on
the left-hand bank of the Vltava River.

3.5 Other land uses, including nature conservation, hunting etc.
Dee catchment, Scotland
A major component of the Dee catchment is used for sporting land use. Over large parts of
the upper catchment sporting is the primary land use, with large sporting estates managing
heather for grouse, higher hills for red deer and rivers for salmon fishing. The royal traditions
in Deeside and highly suitable conditions for grouse shooting and high quality fisheries result
into a strong demand for shooting and fishing associated with such land use, but much of it
is not marketed as such, but instead, is shared between landowners and their guests.
Another type of land use around the Dee catchment is conservation. In the UK there are
several important land owning conservation, amenity and recreation trusts (CARTs). The
acquisition of the nearly 30,000 hectares of Mar Lodge Estate by the National Trust for
Scotland in the mid-1990s and its partial transformation from a sporting estate to a
conservation estate marks a significant shift in focus of land use in the upper catchment,
with major implications for biodiversity.
Louros catchment, Greece
The most important other land uses near the Louros catchment include inland fisheries,
nature conservation in the estuaries and marshes of the Amvrakikos gulf and
archaeologically protected sites. In 2004, in the whole of the Preveza prefecture there were
54 registered inland fishermen or fish farmers who operated either in Louros or its estuaries.
The Amvrakikos gulf is a Ramsar and Natura 2000 site which, as yet, has not a master or
specific management plan. Amvrakikos gulf has, in principle, been protected since the Greek
state ratified the Ramsar convention in 1974. A 1990 Joint Ministerial Decision defined three
protection zones which were specified into sub-zones by another Joint Ministerial Decision
in 1993. The archaeological site of Nicopolis preserves the remaining of ancient Nicopolis
and a well-preserved aqueduct and is protected by the Ministry of Civilization since 1962. In
the area of the wider Amvrakikos gulf there are 4 hunting reserves, the industrial park of
Preveza and several spots protected due to their archaeological (ancient, byzantine or latter)
interest.
Pyhäjärvi/Yläneenjoki/Eurajoki catchments, Finland
There are several protected areas of various types in the Pyhäjärvi/Yläneenjoki/Eurajoki
area. There is one Natura 2000 area in the River Yläneenjoki catchment area (a mire at the
Eastern corner of the catchment) and the Lake Pyhäjärvi as a whole is nominated as a Natura
2000 site. Furthermore one of its bays, namely Harolanlahti, is a Natura 2000 site (SCI, SPA).
There are three important bird protection areas in the lake and it is worth mentioning that a
nationally important landscape protection area borders the catchment nearby the lake. The
region is a traditional agricultural area with valuable rural landscape. A protected
groundwater area (included in Natura 2000) is located at the Eastern boarder of the
catchment of River Pyhäjoki. The area is also nominated as an esker protection area. In
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addition, there are three different game managements in the studied catchment areas; Elk,
deer and water fowls being the main game species. Elk and deer hunting are nationally
monitored, while hunting is practiced in large proportions of land in the studied area, not in
very distinct hunting areas.
Vansjø-Hobøl catchment, Norway
Fishing and hunting for recreational use is common in the Vansjø-Hobøl catchment. Two
nature reserves exist in Lake Vansjø. One of them is located in the western basin (about
3300 daa) in the municipalities of Moss and Rygge; the other at Moaskjæra/Danskebukta
(about 1000 daa) in the municipality of Råde. The objective of both reserves is to preserve
important wetland areas. The catchment was in 1973 protected against any further
hydropower developments (St.prp., 1973; Fylkesmannen i Østfold, 1999).
Orlík Reservoir catchment, Czech Republic
The water areas in the catchment of Orlík Reservoir have three main purposes  fish
farming, dams, and sand pits. In addition to primary “purposes” (energy, storage function,
flood protection), the reservoirs are also important for other functions, such as recreation
and for providing drinking water for almost the entire South Bohemian Region (Římov). In
the last 30 years there has been a growing importance of the use of many parts of the Orlík
catchment as a recreational area, with potential for developing a sustainable tourism
industry. Recreation is also highly associated with ponds and sand pits. The landscape and
water are also used for canoeing and cycling. Sport fishing is significant in the entire river
network, on the stream from 4th order (according to Strahler), in some ponds and reservoirs
with the exception of those with primary water supply purpose. As far as hunting is
concerned, the land is used by hunters associations, which hunt deer, roe deer, moufflon,
fallow deer, wild boar and small animals like hare, pheasant, and ducks. The largest
protected natural territory is the Šumava Mountains, which enjoy both a protected
landscape area (core area) and a national park status, and are a part of the cross-border
biosphere reserve Šumava Mountains  Bavarian Forest. Another important biosphere
reserve is Třeboňsko. Less known but equally beautiful areas include the natural park of
Novohradské hory and the protected landscape area of Blanský les. In total, in the Orlík
Reservoir catchment there are 13 national nature reserves, 116 nature reserves, 11 national
nature monuments and 179 natural monuments.

4 Factors affecting water quality and quantity in the catchment
4.1 Quality issues
Dee catchment, Scotland
There is no heavy industry in the catchment and the river is not navigable except in its
estuary. Therefore, the water of River Dee is largely of excellent quality because it has not
suffered from impacts of industrial pollution. However, both point and diffuse pollution
occur in the catchment. Agriculture, forestry and urban runoff are the main sources of
diffuse pollution whilst sewage effluent is main source of point pollution.
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Thames catchment, England
Human activities have caused significant pressures and risks to the water quality in Thames
River Basin District (RBD). According to the Thames RBMP document (Environmental Agency,
2009), on the basis of WFD environmental standards, out of the 571 surface water bodies
assessed in Thames RBD for ecological status, only 23% were classified as water bodies of
good/better ecological status and out the 362 water bodies assessed for biological status,
only 28% were found at high or good/better status. The existence of a large number of
artificial and heavily modified surface water in the Thames RBD affects the statistics for both
ecological and biological status. From the assessment of the reasons for failure, it was shown
that across England and Wales, 22% of river water bodies failed to achieve good
status/potential because of excessive levels of phosphate. Phosphate results show that
discharges from sewage treatment works and releases from agriculture being responsible
for the majority of phosphate problem. From the chemical monitoring it was found that
there is a link between high levels of phosphate in surface waters and biological failures in
the main river. Barriers to fish passage are one of the important issues affecting the ecology
of rivers in the Thames RBD, while the spread of invasive non-native species of plants and
animals is threatening the biodiversity of native wildlife. The effects of climate change are
another pressure that should be considered in planning to protect or improve the status of
the Thames water bodies.
Louros catchment, Greece
Conclusions on the water quality of the Lours river can be drawn based on chemical analyses
conducted at samples in four points along the river. The first point is at the river’s estuary
near the town of Preveza, the second is at Petra Bridge after the Vosa drainage channel has
returned drained irrigation water to Louros, the third is at Saint Georgios where the major
drinking water springs and the hydroelectric power dam locate, and the fourth is at the
river’s upland springs. The analyses show that water at the river’s estuary has extremely high
conductivity, which indicates the presence of salt water and intrusion of sea water in the
fresh water. Conductivity is still high in the Petra point, indicating again salt water coming
from the drainage channel of Vossa and decreases as one moves to the uplands reaching
normal values at Zita. Cations and especially those coming from agricultural activity are
extremely high at the river’s estuary and at the Petra bridge, due to the water drained from
the plains of Vossa. Anions and especially sulphur show again the effects of agricultural
activity in the area. Finally the high concentrations of clorine at the estuaries should be
attributed to the drinking water before treatment.
Pyhäjärvi/Yläneenjoki/Eurajoki catchments, Finland
Lake Pyhäjärvi is classified as having a good ecological status (WFD classification).The status
of River Yläneenjoki was assessed as satisfactory since both physical-chemical and biological
indicators were found 'satisfactory'. Chl-a, and Secchi depth in Pyhäjärvi during the past 25
Phosphorus (P) measurements during the last decades show that total P concentrations in
the lake noticeably increased in the 1980s and 1990s. However, during the 2000s total P has
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been decreasing, probably partly because of lower external loading due to a dry period and
water protection actions in the catchment, and partly because of efficient fish removal. Also,
Chl-a concentrations have been decreasing during the 2000s due to lower phytoplankton
biomasses. Lake Pyhäjärvi is a large lake with considerable spatial variability in water quality
across the lake: the nutrient-rich river Yläneenjoki may cause occasional turbidity in the
southern parts of the lake, particularly during periods of high inflow.
Vansjø-Hobøl catchment, Norway
The main challenge in this catchment in terms of water quality is eutrophication caused by
excess loading of nutrients. Recent studies (Buseth Blankenberg et al., 2008, Øygareden et
al., 2010) on the main sources of total phosphorus in the catchment have identified natural
runoff (5.1 kg TP/yr); agriculture (6.3 kg TP/yr); small sewage water treatment facilities (1.0
kg TP/yr); and Municipal Sewage water treatment plants (0.6 kg TP/yr). This would give a
total phosphorus loading of about 13 tonnes of TP per year. It should be noted that this
figure is based on theoretical estimates and not actual data.
Orlík Reservoir catchment, Czech Republic
The Czech standards (CSN) of evaluation and monitoring of surface waters are approaching
the classification and control the quality of surface waters used in EU Member States. Since
1989, the quality of water has improved due to the societal change and pressures to
improve nature conservation and apply EU standards. But even so, out of a total of 161
surface water bodies in the administrative district of the South Bohemia region, 17 were
characterized as satisfactory (11%), 4 potentially defective (2%) and 140 defective (87%).
Thirty three profiles were observed in the River Vltava, Lužnice, Malše, Otava and Blanice
Nežárka, Volyňka, Lomnice, Skalice, Kamenice, Žirovnice, Stropnice, and Dračice. Generally,
the streams were more polluted below the cities and point pollution sources. As regards the
ground water quality, in the state network of groundwater quality in this region, 57 objects
of groundwater were monitored in 2006. The quality of the groundwater was found to be
relatively good. Higher values than the permissible ones were measured in 10 samples out of
114 (F, Be, Al). Only nitrate exceeded the limit for drinking water in 13 samples. The most
frequent reason of unsatisfactory chemical status of groundwater pollution was diffuse
pollution (45%), followed by point pollution.
4.1.1 Diffuse pollution and its causes
Dee catchment, Scotland
Diffuse pollution in Dee arises mostly from intensive farming and lack of diligence regarding
management of emissions into the water system. It is most pronounced as a result of poor
land management activities and it is a major threat to the catchment’s water quality.
Organic fertilisers and agrochemicals such as pesticides and sheep dips are widely used on
farms in the catchment. Inappropriate application (in unsuitable weather conditions) and
storage of these fertilisers can be harmful to the water and soil environments. Application of
inorganic fertilisers in the more intensively farmed parts of the catchment can lead to water
pollution as well. Landfill of agricultural waste is also a common practice. These sites are
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potential sources of pollution particularly from farm tips and flying tipping. Some
contaminated lands and public landfill sites are also located in the catchment.
Contaminated land can pose a risk to wider environment within and adjacent to the site,
whilst disposal of waste to landfill can lead to the generation of concentrated effluent
known as leachate. Moreover, ineffective woodland management can negatively affect instream habitats and water quality. Finally, runoff with contaminants from roads, access
tracks, vehicle parks and bridges finds its way into watercourses, degrading water quality.
Thames catchment, England
Diffuse pollution in the Thames RBD comes primarily from land based activities (Nutrients,
sediments, pesticides). The Environment Agency’s risk assessments for the WFD indicate
that about 31% of the total number of river water bodies in the Thames RBD is at risk or
probably at risk of failing the 50mg/l threshold for nitrate. As groundwater sources supply
around 40% of drinking water within the Thames RBD (Environmental Agency, 2007), nitrate
levels in groundwater are of particular significance and there are controls on the amount of
nitrate that is acceptable in drinking water. All groundwater bodies in the basin have been
designated as Drinking Water Protected Areas. Moreover, the latest assessments for
pesticides for the Thames RBD show that around 38% of the total length of rivers in the
district is at risk or probably at risk from diffuse agricultural pesticides. It is also estimated
that four out of nine estuarine water bodies are at high risk from tributyltin (which is a
biocide). However, coastal waters in the district are considered as being at low risk from this
pollutant. In addition, it is estimated that about 68% of the river water bodies in the Thames
RBD are at risk or probably at risk from phosphorus enrichment, and about 71% of the total
length of river water bodies is at risk or probably at risk from diffuse phosphorus from
agricultural pollution. Finally, the Environmental Agency information shows that about 120
river water bodies are at risk, or probably at risk from urban diffuse pollution due to mainly
urban drainage containing a variety of pollutants, such as phosphorus, organic waste,
fertilisers used in gardens and sediments from construction sites.
Louros catchment, Greece
Unfortunately there is not a complete monitoring system in place in Louros and thus, there
are no complete studies identifying the key diffused pollution problems and pressures in the
Louros catchment. Various fragmented studies, however, reveal that the major problems
concern (i) nutrient enrichment from agricultural fertilizers (Kotti et al., 2005), manure
leaching, sewage disposal and inappropriate waste management (Kotti et al., 2005)
especially in the remote and small communes and (ii) pollution from inappropriate
application of pesticides (Albanis et al., 1995; Albanis and Hela, 1998; Konstantinou et al.,
2006; Tsangaris et al., 2009) and inadequate waste management.
Pyhäjärvi/Yläneenjoki/Eurajoki catchments, Finland
In earlier years, lake Pyhäjärvi was well-known by its clear and pure water, but by the 1980s,
symptoms of eutrophication became visible. Increased eutrophication of the Lake Pyhäjärvi
has been a major concern since the late 1980s as Cyanobacteria blooms have become more
and more frequent. Nutrients are coming into the lake mainly as diffuse emissions from
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major rivers and nearby catchments. The River Yläneenjoki discharged 8.3 tons of
phosphorous, annually between 2000 and 2006, while nitrogen discharge from the river was
184 tons per annum during the same years. Respective amounts for the River Pyhäjoki were
1.9 tons/a and 50 tons/a. (Tarvainen and Ventelä, 2007). Intensive agriculture and housing in
rural areas with no centralized sewerage system are also important diffuse pollution
sources. In addition to these, changes in temperature and precipitation have contributed to
the eutrophication of Pyhäjärvi (Ventelä et al., 2007). Internal loading from the bottom
sediments may also contribute significantly to the state of the lake.
Vansjø-Hobøl catchment, Norway
The main sources of diffuse pollution in the catchment include agricultural runoff from fields
and sewage from scattered dwellings. About 2,300 sewage treatment plants for low density
habitation seem to exist (Stokke, 2006). Forestry runoff may comprise a third source, but
little detail is known on this. Diffuse pollution usually increases in years with heavy rains and
high water discharges. In the last few years, clay avalanches have contributed significantly to
increased suspended sediments and phosphorus in the river system.
Orlík Reservoir catchment, Czech Republic
For approximately the last 30 years, significant improvements in the quality of water in
watercourses in Orlík have been observed. In the last few years the quality of water has
virtually remained unchanged, although discharges from the point sources in its basin
showed a significant decrease. This phenomenon may indicate the fact that pollution
discharges from the point sources are gradually approaching the exposure limit values. The
persistent problems can be seen in the ongoing inflow of inorganic nutrients, especially
phosphorus (from the point and diffuse sources of pollution).
4.1.2 Point pollution and its causes
Dee catchment, Scotland
Although regulation put in place in the past has been very effective in reducing point source
pollution, public sewerage and drainage, private sewage treatment (i.e. septic tank instead
of waste water treatment plant) and the harbour located at the estuary of River Dee are
considered as the main causes of such type of pollution in the area. More specifically, poor
plumbing at household scale, as well as misconnected draining pipes especially in the built
up areas can lead domestic waste water to be flushed directly into watercourses. Moreover,
poorly treated effluent from private sewage treatment systems can cause serious
environmental damage, such as depletion of oxygen available to aquatic life, sewage fungus
and ammonia. Finally, the high level of maritime activity coupled with high-risk periods in
operational processes can result into pollution that is detrimental to migratory fish from
entering the river.
Thames/Kennet catchment, England
Sewage treatment works (STWs) are the main point pollution sources in the Thames RBD.
Discharges of treated effluents from different sources such as urban STWs and pesticide
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manufacturing plants degrade water quality. Specific pressures from point source pollution
in the Thames RBD include: organic pollution including ammonia and biochemical oxygen
demand; chemicals (including priority hazardous substances, priority substances, specific
pollutants; other pollutants (faecal indicator organisms); acidification; nutrients (nitrate,
phosphorus); and mines and mine waters.
Louros catchment, Greece
Point pollution in the Louros catchment has three distinct sources: the livestock sector,
manufacturing industry and residential (municipal) activity. Wastes from hog farming
constituted the major pollution problem in the catchment up until 1991 when most of the
hog production units relocated to sites further away from Louros river and gradually
adopted liquid waste treatment installations. Treated wastes are directed to the soil as a
fertilizer. Poultry production does not constitute a major waste pollution problem but there
is an odour issue. The Louros catchment includes the commune of Kostakion (outside the
catchment’s crest) where almost 60% of poultry production is located. Pollution from
manufacturing activity is not extremely important. One meat processing industry has a
license to direct treated wastes to Louros. Slaughter units and olive oil extraction units do
not constitute a major issue as concerns pollution. Dairy firms cause some pollution
especially the older ones but the size of operation is not significant. All major urban centres
in the catchment have integrated municipal wastewater treatment plants and do not
pollute. However, municipal solid wastes remain an important issue and cause the pollution
of the aquifer.
Pyhäjärvi/Ylaneenjoki/Pyhäjoki catchments, Finland
Point sources of nutrients are industrial facilities and waste water treatment plans, of which
only industrial sources are nowadays of importance. In fact, purified water from the region's
waste water treatment plants do not anymore lead to the catchments loading to Lake
Pyhäjärvi. The loading point is nowadays in the river, downstream from the lake. Named
point sources loading the catchment nearby the lake are three industrial plants. In the
catchment of River Yläneenjoki there are two point sources, namely a peat extraction site
and an old people's home in the municipality of Yläne. There are no point sources in the
catchment of River Pyhäjoki. Overall, since environmental management measures have
become more effective, point sources are not any more conceived as serious threats.
Vansjø-Hobøl catchment, Norway
Sewage treatment plants (4-5 larger) are believed to be the main point pollution sources in
the Vansjø-Hobøl catchment. During the 2000 flood, sewage pumps and pipes overflowed,
this being considered as one of the reasons behind toxic algae blooms, although it has not
been scientifically proved.
Orlík Reservoir catchment, Czech Republic
Despite the partial improvement of water quality mentioned above, point pollution still
persists in Orlík, especially on small rivers and streams. This is mostly due to the insufficient
financial resources of local municipalities as well as to policy priorities to maintain local
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population and employment. Water quality throughout the series of small watercourses is
adversely affected by large resources of municipal as well as industrial pollution; these little
streams are used as the recipients of wastewater. The unsatisfactory quality of water also
often shows streams which are loaded with leaching of the wastewaters from many small
sources of pollution. Regarding point pollution incidents, seven accidental leakages of
unhealthy or toxic substances have been reported in 2006 in the Southern Bohemian region,
around five cases in 2005 and three in 2005.

4.2 Quantity issues
Dee catchment, Scotland
The main demand for water from River Dee is for public water supply for both domestic and
industrial use. Water is also abstracted from the river for agricultural irrigation purposes (to
a limited degree, however), principally for root crops (e.g. potatoes) as there is a soil
moisture deficit for most of the summer months. Likewise, wildlife in the catchment
depends on the sufficient flow of the river. A number of problems are attributed to overabstraction, as abstraction practices involve degradation of water quality, small tributaries
running dry, adverse effects on wildlife (i.e. obstruction of salmon migration), and
intensification of climate change effects.
Thames catchment, England
Unsustainable levels of abstraction for public water supply, industry, agriculture or domestic
use reduce surface water flows and groundwater levels in Thames, with this affecting
ecological diversity and resilience of groundwater fed wetlands. Ecological impacts can also
be arising from water being diverted to other uses such as for fish farms. Flow impacts may
also arise from river channels being over widened or poorly managed. Restricted or low
flows can lead to higher residence time along some river stretches. These, combined with
higher concentrations of nutrients such as phosphate and nitrate, may lead to algal blooms.
More frequent periods of low summer rainfall are expected under current climate change
prospects, which may increase the environmental impact of flow problems. As documented
in the Environment Agency’s RBMP for Thames RBD, in 2006, there were 2558 abstraction
licences within the Thames RBD authorising abstraction of 11,173,817 million litres of water
per annum, both from rivers and groundwater. According to the Environment Agency
assessment, the proportion of rivers, lakes and groundwater at risk or probably at risk from
abstraction and flow regulation are about 21% of the river length, 5% of lakes and 85% of
groundwater. Physical modifications such as flood protection structures, urbanization, land
drainage, barriers to fish migration, water storage and supply are also considered as
important pressures on the quantitative status of the water.
Louros catchment, Greece
Agriculture is the primary water demand source in the Louros area. The most recent study
available (that is the “Pilot Study for the Management of Water Resources of the Water
District of Epirus” by the Ministry of Industry, Energy and Technology, in 1993) provides
some estimates of water supply and demand for the Louros catchment. The average
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(smoothed over a 12 month period) supply of Louros is estimated to 5.46 m3/sec for medium
precipitation conditions (the same figure decreases to 4.2 m3/sec for dry years and 3.74
m3/sec for very dry years). Demand for agriculture, livestock and fish farming is estimated at
3.13 m3/sec, which is higher than the river’s supply in the driest year. This demand is
estimated on assumptions concerning water needs of the various cultivations irrigated by
the land reclamation projects of the Louros catchment. Fish farming is assumed with no
effects on water demand. The second most important demand for water is the drinking
water for the towns of Fillipias, Preveza, Arta and the island of Lefkas. These towns abstract
water directly from the Chanopoulos springs, and the water seems adequate for covering
demand. Finally, water is provided to the manufacturing industry and tourism via municipal
networks, while associated demand is not judged to be important.
Pyhajarvi/Ylaneenjoki/ Eurajoki catchments, Finland
Agricultural demand for water is not very high in the region. Irrigation is used in root crop
and vegetable farming. Together they form 7.5% of agricultural land in the region which is
the potential land needing irrigation. There are no exact figures of how many cubic metres
of water are used. According to a local water management expert, there are some instances
of water scarcity, when water from small creeks is used as the source (Kirkkala pers. comm.).
However, irrigation and water scarcity is not reported as a major issue in the studied area.
Other demand for water comes from a water supply plant, which is located at Eurajoki River
close to the Lake Pyhäjärvi outlet. There are two industrial facilities with a permission to
extract water from the lake. Water demand is not having a major effect of the lake of the
catchments loading to the lake.
Vansjø-Hobøl catchment, Norway
As shown in Table 7, some water is used for irrigation purposes during summer months.
Floods may cause a problem in spring if agricultural fields are flooded, as farmers are
inhibited from working on the land. Furthermore, floods both during spring and
autumn/winter can lead to increased loadings of nutrients to the lake systems.
Table 7. Water extraction from the Vansjø system.
Water use
Drinking water supply (MOVAR)
Peterson Linerboard AS (industrial water use)
Hydropower (owned by the municipality of Moss)
Irrigation (during 4 summer months)
Release of water in Lille Creek (minimum water flow
according to concession)

Extracted from
Storefjorden
Mosseelva
Mosseelva
Vansjø
Mosseelva

Amount
0.25 m3/s
0.54 m3/s
1 m3/s
0.35 m3/s
0.1 m3/s

Source: Skarbøvik and Bechmann (2010)

Orlík Reservoir catchment, Czech Republic
Unfortunately, there is no detailed data on water demand from Orlík, though such data is
available on the whole Vltava river catchment. In general, it seems that surface water is used
for irrigation to a small extent. The groundwater resource capacity in the Upper Vltava River
WFD district is ca 0.8 m s-1. Also, there is a long-term decline in the total volume of produced
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water with an annual decrease of 0.68 million m3. Meanwhile the population supplied with
drinking water from public water supply systems has increased in recent years. Consumption
of drinking water per capita in 2008 amounted to 88 l per day and the long-term average is
below the average of the Czech Republic.

4.3 Biodiversity issues
4.3.1 Species
Dee catchment, Scotland
Both native and non-native species found in the Dee area are of major concern. The River
Dee catchment supports one of the healthiest populations of Atlantic salmon in Western
Europe. Data from River Dee Trust have shown that the abundance of spring running salmon
is on the decrease, whilst numbers of later running salmon and grilse are increasing. Dee is
also famous for the population of pearl mussels which has been estimated to 1.3 million,
that is one of the greatest concentrations in the world. The Eurasian otter (Lutra lutra) is
present throughout the course of River Dee including its tributaries and lochs. Although the
otter population is not under threat, this needs to be safeguarded by ensuring that its
breeding, resting and feeding habitat requirements are maintained and enhanced where
possible. Moreover, there are animal and plant species that are non-native in the catchment
and are known to be endangering the survival of native species. American mink (Neovison
vison) is typical of animal invasive species in the catchment. The particular species is a
general predator and is found along the entire length and breadth of the catchment. Its prey
includes water vole, Atlantic salmon, Wigeon and bird eggs. As such, it is a significant threat
to the biodiversity of the catchment. Invasive non-native plant species of concern in the
catchment include giant hogweed, Japanese knotweed, Himalayan balsam and water
crowfoot.
Thames catchment, England
The Rivers Thames and its tributaries are rich in wildlife of plants and animals. Plants that
commonly thrive along lowland water bodies are also found in the rivers. These include
golden coloured dandelions, pink ragged robin, meadowsweet, purple-red great burnet and
quaking grass. However, snake's-head fritillary and summer snowflake known as the Loddon
lily are almost unique to the catchment. The first can be seen along the water meadows of
the upper Thames and in particular at North Meadow, Cricklade and Magdalen Meadow in
Oxford. The second grows in the swampy soil beneath Willows and Alder, in damp woodland
and in the wet meadows. Orchid is also another rare plant that is very common in the
remaining wet grassland of the rivers in the catchment. The catchment is also haven for
various species of birds that feed off the rivers or nest on it. Swan, gull, duck, crested grebe,
coots, moorhen, heron and kingfisher are very common in the area. River Thames is home to
many species of fish that include eel, roach, chub, perch, pike and bream. Salmon have been
recently reintroduced and appropriate structures put in place to enable them navigate the
sea and freshwater the 2 environments they inhabit. Otters, water voles, American mink,
rabbits, deer and squirrels are common mammals in the catchment.
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Louros catchment, Greece
From the flora species, at the Louros estuary the species Salvinia natans and Lilium
candidum L. are characterized as species in danger and are protected by law. In the wider
Amvrakikos gulf area the endemic species Glium intricatum and Malcania graeca subsp
bicolor of the Balkans have been recorded. Also, the tree species Alnus glutinosa and
Fraxinus angustifolia show decreasing populations in Greece and should be protected. Due
to the geographical position of the Amvrakikos Gulf on the west coast of the Balkan
Peninsula, on one of the most important routes of the European migratory birds, the Gulf
serves as an intermediate stop for the migratory species that find supplies and rest in this
area. Around 78 out of the 254 species of birds that have been recorded appear throughout
the year. A total of 126 species are reported as threatened and protected in the EU. These
include the Dalmatian pelican, the Eurasian bittern, the ferruginous duck, the white-tailed
sea eagle, the pygmy cormorant, the slender-billed curlew, and many more species such as
halcyons, cormorants, seagulls, yellow-legged gulls, mute swans, coots, egrets, ducks, wild
fowls, little grebes, great crested grebes, spoonbills, flamingos, spotted eagles,
oystercatchers, haggards, short-toed eagles. Fish species include mullets, shrimps, sardines,
striped mullets, skates, red mullets, soles, seabreams, sea basses, gudgeons, eels, spot-tail
seabreams, sars, bogues, carps, squids, crayfishes, cuttlefishes, mussels, oysters, clams,
escallops. The aquatic life includes species like bottlenose dolphins, Loggerhead Sea turtle
(carettacaretta), water snakes, lizards, frogs, toads, water turtles, otters and many others.
Other animals include martens, badgers, hedgehogs, squirrels, wolves, foxes. Important are
also the fish weirs.
Pyhäjärvi/Yläneenjoki/Eurajoki catchments, Finland
Biological issues have been studied rather well for WFD concerning the Lake Pyhäjärvi, while
studies of rivers Pyhäjoki and Yläneenjoki are scarce. Water vegetation was assessed to be in
a satisfactory status. For WFD assessment, altogether 58 (listed) species were found. Of
these, 24 were typical for the mesotrophic of lake like the Lake Pyhäjärvi, while 21 species
are typical for more nutrient rich lakes. A conclusion was that eutrophication development
has changed the species composition towards more nutrient rich lake. Fish biomass
indicators showed excellent status both in terms of fish biomass and the proportion of
cyprinids of all fish species. In the WFD assessment it was also mentioned that the lake has
naturally breeding white fish (coregonus lavaretus) population. There is intensive fishing in
the lake. Fishing has been seen also as a means to remove nutrients from the lake to protect
water quality. Vendace is the dominant planktivore and commercial fishing controlled the
population until it collapsed in 1990s. Then, caprinids and other species that affect water
quality became more abundant. In River Yläneenjoki biological assessments for WFD focused
only on fish and periphyton. Indexes for both of these were rather satisfactory.
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Vansjø-Hobøl catchment, Norway
Lake Vansjø is one of the most species-rich lakes in Norway in terms of fish, with 17 different
species (Martinsen, 2007). There are also several bird species and mammals in the
catchment (moose, deer, beaver, fox, etc).
Orlík Reservoir catchment, Czech Republic
Most of locally important flora and fauna species locate in the Šumava Mountains, Třeboň,
and Blanský les landscape protected areas, the Novohradské hory natural park as well as
other parts of the Vltava River basin that are close to natural conditions. In Šumava
Mountains, many endangered fauna species live such as otter, lynx, shrew, dipper and
kingfisher; and many rare species of invertebrates. A great variety of species inhabit in
mountain and valley peat bogs (e.g. Notonecta reuteri, N. lutea, Ilybius crassus and Agabus
wasastjernae), while glacial lakes and their cirques are rich with Ceriodaphnia quadrangula,
Leptophlebia propinqua, Glaenocorisa propinqua. The smaller reservoirs are inhabited with
more species of amphibians, Molge alpestris and Lacerta vulgaris, Bufo bufo but also Rana
fusca, Hyla viridis, Bombina bombina and Bombina variegata. The large water reservoirs
Nýrsko a Lipno host rare bird species and many species of plovers. At Lipno Reservoir rare
moluscs are found. The protected landscape area and biosphere reserve Třeboňsko hosts
nearly 400 species of endangered flora, of which 104 are protected (34 critically endangered
species, 34 highly endangered, and 35 heavily affected). There is also a recorded occurrence
of 277 species of birds, of which 182 species nest or nested there. There are six species of
reptiles. In the flood plain forests and on the periphery of old ponds rare species also live.
Floristically, there are very diverse flourish and peat meadows or sedge stands in the
Třeboňsko region. The habitats of the humid and damp meadows and the wetlands in
Blanský les landscape protected area are rich among others in dactylorchis latifolia,
dactylorchis Fuchsii and pinguicula vulagris, while several reptile species live in the flow of
the Vltava River basin.
4.3.2 Habitats
Dee catchment, Scotland
The diversity of wildlife in the River Dee catchment is due to a number of distinct habitats
that are found there. Lowland wetlands consisting of several lochs are recognized for their
importance on aquatic flora and fauna including wintering and breeding bird population and
otters. The blanket bogs in the uplands of the catchment constitute an important wetland
habitat for the communities of various birds, invertebrates and plants. The flat land adjacent
to River Dee and its tributaries form the floodplains of the catchment which offer temporary
or seasonal wetlands of value to birds, amphibians, invertebrates and various plant
communities. Wet woodlands and riparian woodlands are also distinct and important
habitats in this catchment for a number of species of plants, invertebrates, birds and
mammals. The bank side of River Dee and its tributaries are endowed with herb-rich
grassland, which is very important for nature conservation but it has been considerably
reduced over the last decades due to the application of intensive agriculture systems.
Watercourses located within the urban areas of the catchment apart from providing
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valuable support to array of habitats and wildlife also have many potential social benefits of
having natural streams in the urban environment. Other important habitats include aquatic
habitats (Dee and its tributaries), woodland (Native pine woods) and Arctic heaths.
Thames catchment, England
The registered Natura 2000 sites in the catchment comprise of 20 SAC, 4 SPA and 3 that are
both designated as SAC and SPA. These habitats are also among the priority habitats of the
Biodiversity Action Plan registered by Natural England. These habitats cover about 10% of
the total area of the catchment, with deciduous woodlands habitat covering 6%. The habitat
is essentially ancient semi-natural woodlands which are known for rich biodiversity, lowland
mixed deciduous and wet woodland and over 500 different species of trees have been
registered. Next to deciduous woodland habitats is flood plain grazing marsh and lowland
heathland areas, each covering 1% of the total area. Grazing marsh is important for
biodiversity such as wintering wildfowl and bewick swans. Lowland heathland is
characterised by the presence of plants such as heather, dwarf gorses, and cross-leaved
heath. Traditional orchard, grassland, purple moor grass and rush pasture, lowland
meadows and reedbeds constitute the remaining important habitats that are found in the
catchment. Each of these habitats is under threats and good management is needed to
conserve them. River Thames and its tributaries are also important habitats for many species
of plants and animals that depend on them. However, the role of groundwater in the area is
also important and aquifers of chalk and limestone formations hold large quantities of water
which play important role of feeding the rivers and wetlands particularly during drier
months. Hence groundwater management is very crucial in the catchment.
Louros catchment, Greece
The habitats in the area are those of the Amvrakikos gulf Natura 2000 site and of the
vegetation in the Louros banks and forests in the uplands of the catchment. In the area
there are 14 habitats that are included in directive 92/43/EEC, including reefs, estuaries,
sandbanks, coastal lagoons and dunes, Mediterranean salt meadows, scrubs, salix and
populous galleries, forests and vegetated sea cliffs. From the aforementioned habitats,
estuaries is a priority habitat. Most habitats are in the estuaries of rivers Louros and
Arachthos and the lagoons of Rodia, Logaroy and Tsoukalio supplied by river Louros. The
salix and populous galleries have remained only in the double delta of Louros and Arachthos
and cover an area of 2.5 Km2. The only evergreen forest is at the peninsula of Koronisia. The
deciduous forest at the area of Mavrovouni belongs to the Coccifero-Carpinetum plant
community.
Pyhajarvi/Ylaneenjoki/Pyhäjoki catchments, Finland
The status of Pyhajarvi lake has slightly deteriorated due to the eutrophication
development, but yet it can be judged as not very alarming. Assessments on the two rivers
are scarce. There has been a recent fish inventory for upstream areas of both rivers. As a fish
habitat, River Yläneenjoki was found to be modified and dredged to a large extent. Some
potential areas for restoration were also found. River Pyhäjoki was found as being less
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modified, but dams were mentioned as possible obstacles for fish migrations. Several
potential restoration sites were also identified.
Vansjø-Hobøl catchment, Norway
Lake Vansjø’s many basins and bays, with both deep pelagic waters and shallow wetlands,
provide a rich variety of habitats for fish, birds and mammals. Also some of the meandering
stretches of the rivers give suitable habitats for many different species.
Orlík Reservoir catchment, Czech Republic
In general there are well preserved habitats for flora in Šumava Mountains (South – East
part) in the following zones: glacial relicts, arktoalpine, boreomontaneous, subborealmontaneous, boreal-sarmat, alpine. As regards habitats of the aquatic environment in the
Orlík Reservoir catchment, there are various types in wetlands (spring areas, raised bogs,
peat bogs, moor land, littoral areas, and humid meadows), in standing water (dams,
mountain and lowland lakes, ponds, pools, supply ditches and mill-races, timber-channels,
old river bed and cut offs, blind stream meanders) and in flowing waters (brooks, streams,
rivers, channels, untreated meanders).

5 Local and national institutions and regulation
5.1 History of water management institutions in the area
Dee catchment, Scotland
Scotland has a long history of managing the quality of its water environment, mainly built
around reducing and preventing pollution action. The WFD was implemented in Scotland by
the Water Environment and Water Services (WEWS) (Scotland) Act 2003. This Act sets out
steps for the implementation of the river basin planning process in Scotland. In 2005,
Scotland enacted the Water Environment Controlled Activities (Scotland) Regulations (CARs).
Actions on most significant pressures will be secured through CARs. The WEWS Act identifies
the Scottish Environment Protection Agency (SEPA) as the competent authority for the
Scotland river basin district (RBD) and gives certain duties to Scottish Ministers. SEPA issues
CAR authorisation which is available at three levels. However, additional forms of control
may be required from other authorities such as planning permissions from the relevant local
authority, or permissions associated with conservation areas or protected species from SNH.
As part of a coordinated RBMP process, SEPA has established a national advisory group
(NAG) and eight area advisory groups (AAGs) for the Scotland RBD.
Louros catchment, Greece
The development of water property rights in the area is complicated due to the area’s
historical development from the times of the Ottoman Empire to its annexation to the Greek
State. Water is a public good and its property and management is public with no private
surface waters. In agriculture there are, basically three distinct methods of water supply.
Water from drilling aquifers, water pumped directly from the river and water that is supplied
directly from springs or technical infrastructure utilizing subsurface or surface waters or
44

both. Drillings belong either to farmers or to the state. Privately owned drillings are
controlled by the state, i.e, a farmer needs permission before he/she drills for water, but
most of the drillings in operation are uncontrolled because they are either old or illegal.
Furthermore, gradually, older wells get dry and the depth of the drilling is increased, often
without permission. Water pumping directly from the river is restricted to land that borders
the river, as it gets very expensive to pump water to distant plots. Water directly from the
river also is used for power generation and fish farming. However, water in these uses is
provided by gravity and is not pumped. Finally, the most common method especially for
providing drinking water or water for municipal use is to drain springs directly. The ancient
town of Nicopolis was supplied by the springs of Louros at the commune of Saint Georgios
by one of the most spectacular aqueduct and system of pipes. Irrigation water and water for
fish farming are also supplied directly from springs.
Pyhäjärvi/Yläneenjoki/Eurajoki catchments, Finland
In Finland, integrated water resource management plans covering the whole country were
drafted in the 1970s and early 1980s. Regional water resource development plans were
drafted by regional water and environment centres, in cooperation with other stakeholders
in the late 1980s and early 1990s. The Water and Environment Center of Turku started the
River Pyhäjoki and River Yläneenjoki protection plans in Pyhäjärvi catchment area in 1991.
The implementation of the WFD primarily changed water assessment and management
practices even though new real institutes have not been established. What is exceptional in
the studied area is that the local, voluntary collaboration for water protection has almost as
long a history as official water protection. Pyhäjärvi Protection Association was founded in
1970s to protect the lake against implementation of the water management plan of Turku.
From the beginning of 1995 the Pyhäjärvi Protection Fund has had the responsibility of the
management of the lake's protection. Pyhäjärvi Institute has been the operational body of
the fund. The Lake Pyhäjärvi Protection Fund has had three operation programmes since its
establishment. Property rights are especially relevant for fisheries management. In Finland,
most of inland water areas are either private or state-owned. Most private waters are
owned by a shareholders association for areas held in common by registered village,
represented by a fishing co-operative. State-owned waters are managed by state bodies. In
the 1990s new intermediate level management bodies were established. These so-called
'fishery regions' manage fisheries in areas that combine several villages fishing waters. For
instance, in the Lake Pyhäjärvi region there is a fishery region that consists of 13 fishing
associations. Also recreational fishers and fisheries administration are represented. Due to
mosaic ownership many fishermen utilize private and state owned waters.
Vansjø-Hobøl catchment, Norway
The Morsa River Basin extends across two counties, Akershus and Østfold, and includes eight
municipalities. As noted by Stokke (2006), there has been a lack of a central management
structure for the river basin. Responsibility for water quality used to be distributed on
several government sectors, and was often decentralised to local authorities that were more
likely to promote local agendas than to take account of the river basin as a whole. In 1999,
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the Morsa Project started as a cooperation initiative between local counties, regional
authorities and stakeholders. The main objective was to improve the water quality of the
catchment. Following the implementation of the WFD, the Morsa Project was re-organised
into a River Basin District Organisation in 2007, under the Glomma River Basin Authority. As
regards land property rights in the area, this issue may be important, since it has been
suggested that farmers who own their land can have a different attitude towards changing
to crops and tillage systems that will pollute less, compared to farmers who are renting the
land.
Orlík Reservoir catchment, Czech Republic
Water management and institutions dealing with the Orlík Reservoir catchment is a part of
the Water planning and management in the Czech Republic. Planning in water management
in the Czech Republic has a long-established tradition. Already in the 18th century, the water
use by mills was subjected to regulations. In the 19th century specific water laws were
passed for each of the territories of the Czech countries – Bohemia, Moravia, and Silesia. The
Czech Water Law No 71/1870 represented the first systematic elaboration of the water law
in the Czech countries. At present, the water management in the Czech Republic follows two
main relevant legal regulations (the Water Act; and the Water Supply and the Sewerage
Systems Act) as amended. Evaluation of economic and socio-economic importance of water
usage in the catchment area focuses on important economic sectors whose activities may
cause significant impacts on the water, i.e. households, agriculture, industry and energy and
hydropower production. As regards water property rights, for water use (e.g., abstraction,
augmentation, accumulation, energetic potential usage, wastewater discharge, drilling for
the geo-energy acquisition, etc.), the permission for water treatment issued by the pertinent
water administrator is necessary. On the contrary, no permission is needed for the so called
general water use. Also the use of surface water for navigation is free in principle.

5.2 Current institutions
Dee catchment, Scotland
The Dee catchment is covered by the North East Area Advisory Group (AAG). Membership of
this AAG is made up of representatives from both public and voluntary organisations with
principal one being “The Dee Catchment Partnership” (DCP). The DCP is funded by about 9
organisations and has produced a management plan for the catchment – River Dee
Catchment Management Plan (DCMP). All public, Voluntary and NGO, as well as private
organizations that are involved in the management and use of the Dee catchment are listed
in Table 8. The seven public organisations have the authority to act in the interests of the
wider public/stakeholders in the catchment.
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Table 8. Organisations having stakes in Dee catchment management
Public Organisation
Scottish Environmental Protection Agency
Aberdeen Harbour Board
Scottish Natural Heritage
Dee District Salmon Fishery Board
Aberdeen City & Aberdeenshire Councils
Fisheries Research Services
Scottish Government Rural Payments and
Spey District Salmon Fishery Board
Inspections Directorate
Forestry Commission (FC) Scotland
Highland Council
Cairngorms National Park Authority
Moray Council
Scottish Water (SW)
Forest Enterprise Scotland
Voluntary & NGO Organisation
Dee Catchment Partnership
River Restoration Centre
Dee Salmon Fishing Improvement Association
Royal Society for Protection of Birds
Scottish Rural Property & Business
East Grampian Coastal Partnership
Association
Game & Wildlife Conservation Trust
Scottish Enterprise Grampian
Moray Firth Partnership
Scottish Canoe Association
Malt Distillers Association / Scottish Whisky
Scottish Wildlife Trust
Association
National Farmers' Union, Scotland
The MacRobert Trust
National Trust for Scotland
Macaulay Land Use Research Institute
Private Organisation
Scottish & Southern Energy
Thames catchment, England
As far as the implementation of WFD in UK is concerned, responsibilities are devolved to its
four constituent countries (England, Northern Ireland, Scotland and Wales). In England there
are two competent authority roles – the “appropriate authority” role undertaken by the
Secretary of State and the “Agency” role undertaken by the Environment Agency. The
“appropriate authority” has general responsibility for ensuring the Directive is given effect;
appropriate economic analysis is carried out; approving proposals for environmental
objectives and programmes of measures, and approving the draft RBMPs. It may also give
guidance or directions to the “Agency”, and any other public body, on the practical
implementation of the Directive. The “Agency” is responsible for carrying out the analysis
required for the characterisation, monitoring, identifying waters used for the abstraction of
drinking water, and establishing a register of those waters and other protected areas. It has
to prepare proposals for environmental objectives and programmes of measures for each
river basin district, and also prepare draft River Basin Management Plans. The Agency also
ensures public participation in preparation of the RBMP and makes certain information
required under the WFD accessible to the public. The competent authorities for Thames
river basin district are the Secretary of State and the Environment Agency. The Secretary of
State has the “appropriate authority” responsibilities and the Environment Agency has the
“agency” responsibilities.
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Louros catchment, Greece
The Local Organizations for Land Reclamation (Topikoi Organismoi Eggeion Veltioseon-TOEB)
are legal entities overseen by the Ministry of Rural Development and Food with the
responsibility for maintaining and extending all land reclamation projects in their area
including irrigation, drainage and roading. In the Louros catchment there are 3 TOEB in the
prefecture of Preveza and one TOEB in the prefecture of Arta. The two most important
private organizations that are related to water use are the Public Power Corporation S.A
(DEH AE) and the municipal companies for urban water supply and sewage. In the Louros
watershed, DEH SA operates the dam at Louros and the hydroelectric power plant at Louros
with a total power now of 10 MW. As concerns urban water supply, this is managed by
municipal companies that are private companies with usually only one shareholder. The
Amvrakikos Wetland national park is the ultimate receiver of all waters drained at Louros
catchment. The Amvrakikos Wetland is managed by the Amvrakikos management body
which was funded by the Operational Programme Environment 2000 – 2006, is governed by
private law but legally remains a public non-profit organization, supervised by the Ministry
of Environment, Physical Planning and Public Works, now Ministry of Environment and
Climate Change. Moreover, the Development Agency for South Epirus and Amvrakikos
(ETANAM S.A.) established in 1988 is an important institution in the area with the
development of fish farming, environmentally-friendly tourism activities and the protection
of the environment being amongst its main objectives. Finally, there is a range of voluntary
institutions in the area including agricultural cooperatives and environmental NGOs.
Amongst NGOs, the Environmental Society of Preveza is an active non-governmental
environmental organization which has dealt with water pollution issues in the Acherontas,
Louros and Amvrakikos sites for several times.
Pyhäjärvi/Yläneenjoki/Eurajoki catchments, Finland
The Ministry of the Environment is in charge of water protection and environment policies in
Finland, while the Ministry of Agriculture and Forestry is in charge of management of water
resources, including development of water supply and sewerage, flood control, drainage and
irrigation. Finland’s 13 Regional Environmental Centres implement water protection and
water management measures and supervise the enforcement of legislation in respective
areas. They also process environmental permits for medium-sized industrial plants and other
activities subject to a permit. Finland’s three Environmental Permit Authorities deal with
permits for larger industrial plants, and permits issued under the Water Act. Municipal
environmental authorities promote and supervise environmental protection at the local
level. They also issue environmental permits for smaller plants and facilities. Several
management efforts have been applied to reduce non point loading in the Pyhäjärvi
catchment area, and farmers have participated in these efforts in the water protection
projects, started by the Southwest Finland Regional Environment Centre (SFREC) since 1991.
Responsibility for the use and management of water resources has been increasingly
transferred to regional environmental centres, as the scale of such operations has generally
declined. Water users are actively involved in water management planning procedures.
Regarding informal institutions, the main centre of networking in the region are the Lake
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Pyhäjärvi Protection Fund and the Pyhäjärvi Institute. The Lake Pyhäjärvi Protection
Programme is implemented in co-operation with the members of the Pyhäjärvi Protection
Fund, environmental authorities, agriculture, forestry and fishery professional organisations,
enterprises, authorities developing entrepreneurship, and in co-operation with research
institutes and educational authorities. The Universities of Turku, Helsinki and Jyväskylä and
government research institutes (SYKE and MTT) have a considerable role in research
concerning the Lake. In addition, the input of the local people through participation in
preparation of village plans has greatly been appreciated in protection of the Lake. Finally, as
regards voluntary groups, there are associations in Pyhäjärvi area that take stand on
environmental issues as well as public events and inquiries that can serve as a way of
influencing the environmental policy.
Vansjø-Hobøl catchment, Norway
The main public institutions in the catchment include the Glomma River Basin Authority and
the Morsa River Basin District Organisation. The catchment is located in two counties,
Akershus and Østfold, but it is the Glomma River Basin Authority, located in the County
Parlament of Østfold, that presently has the management authority. Observer status was
also granted to the farmers’ organisations, the inter-municipal water system company
MOVAR, Østfold Nature Conservation and the Vansjø landowner organization (Helga
Gunnarsdottir, Morsa River Basin District Organisation, pers. comm.). The inter-municipal
water system company MOVAR (owned by several municipalities) is running the drinking
water plant that serves about 60,000 people. The Glommen and Laagen Brukseierforening
(GLB) performs the hydrological analyses used to operate the hydropower plant at Moss
Dam, while the Norwegian Water Resources and Energy Directorate (NVE) is the national
regulation authority for hydropower. Any changes in the operation of the plant must be
evaluated by NVE, and accepted by the King in Council. Presently, only temporary changes in
the operation scheme have been authorised in order to carry out the investigations on the
effects on the environment. There are farmers’ organisations in both counties. Local groups
of national hunting and fishing organisations also exist. An NGO with environmental
interests is Østfold Nature Conservation Society.
Orlík Reservoir catchment, Czech Republic
The decisive state administrators of watercourses in the Czech Republic are the state River
Authorities, the Agricultural Water Management Authority and the Forests of the Czech
Republic, a state enterprise in the jurisdiction of the Ministry of Agriculture. These
institutions ensure the administration of approximately 94.5 % of the length of watercourses
in the Czech Republic. Municipalities, the Ministry of Defense of the Czech Republic and the
administrations of national parks contribute approximately 5.5% to the administration of
watercourses. More specifically, Vltava River Basin Authorities, a state enterprise is the
administrator of the significant and defined watercourses; it operates and maintains water
works in the possession of the state, which it is authorized to manage. National Park Šumava
and Forests of the Czech Republic administer the minor watercourses in their territory.
Administrative role is also within the Departments of Environment, Agriculture, and Forestry
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of individual municipalities. Inspectional institutions at a local level involve the Czech
Environmental Inspectorate (CEI), an independent organization subordinate to the Ministry
of the Environment; and the Czech Hydrometeorological Institute which administer and
collect data from the state monitoring network that are used for annual evaluation of the
surface and ground water status. Research institutions relevant to the Orlík Reservoir
catchment are the Institute of Hydrobiology, Biology Centre of the Academy of Sciences of
the Czech Republic; the University of South Bohemia in České Budějovice; and the Research
Institute for Soil and Water Conservation. Two private enterprises operate in the area,
namely JVS (Union of South Bohemia Drinking Water - Jihočeský Vodárenský Svaz) and
ČEVAK, A.S., being engaged in water supply and sewage treatment. Finally, voluntary
organisations include the Union of Municipalities of the Písek region, the Union of
Municipalities of the Blatná region and the Czech Union for Nature Conservation.

5.3 The distribution of power among stakeholders
Dee catchment, Scotland
There are seven main areas identified in the catchment management plan, by which
management and support is needed for the sustainable use of the River Dee catchment
area, namely: land-based businesses; fisheries, angling and fish ponds; the built
environment; business and industry; households and local communities; tourism and
recreation; and Aberdeen harbour. The corresponding public organizations that are
competent for these key areas are the Scottish Environmental Protection Agency (SEPA), the
Scottish Natural Heritage (SNH), the Aberdeen City & Aberdeenshire Councils, the Scottish
Government Rural Payments and Inspections Directorate (SGRPID), the Forestry Commission
(FC) Scotland, the Cairngorms National Park Authority (CNPA) and the Scottish Water (SW).
Louros catchment, Greece
Agriculture is the dominant economic activity in the area and thus shares a significant
amount of power compared to other activities. The political importance of agriculture in the
area is evident from the amount of investments directed to irrigation and reclamation
projects that are second only to investments for municipal water supply. Agricultural
cooperatives have significant local power as the situation in rural areas and wealth
generation in agriculture and livestock directly affects incomes in the nearby urban areas.
Pyhäjärvi/Yläneenjoki/Eurajoki catchments, Finland
Among the most prominent public actors from the point of view of the catchment area are
the Ministry of Environment, the Ministry of Agriculture and Forestry and at the regional
level, Finland’s 13 Regional Environmental Centres (Centers for economic development,
transport and environment) which implement water protection and water management
measures and supervise the enforcement of legislation in respective areas. Private
stakeholders like private land owners; professional agriculture; forestry and fishery have all
participated in Pyhäjärvi lake protection. NGOs and public participation have traditionally
had a strong role in the protection of the Lake. Preparation of Village Plans are also
considered as an important contribution from local people.
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Orlík Reservoir catchment, Czech Republic
No specific stakeholders and their power distribution were reported in the case of the Orlík
catchment, in addition to those described in Section 5.2

6. European institutions and regulations and their implementation in the
area
6.1 Water Framework Directive
Dee catchment, Scotland
In Scotland, SEPA is the responsible body for delivering the objectives of the WFD. SEPA has
established a register of all sites that have statutory recognition under the WFD in Scotland.
The register aims at ensuring that all the areas are managed to achieve the objectives
required by law. The waters of whole of River Dee and its tributaries are designated as
‘salmonid’ under Freshwater Fish Directive and as protected areas under waters used for the
abstraction of drinking water. Loch of Skene and Aboyne Loch are designated as sensitive
areas under Urban Waste Water Treatment Sensitive Area Directive. SEPA is continuously
assessing all these sites with the aim among others to determine which ones are at risk of
not meeting the WFD objective of good ecological status by 2015 and beyond. In general,
the timetable for the WFD implementation in Scotland is progressing smoothly.

Thames catchment, England
As RBMPs play a key part in delivering the objectives of the WFD, the Environment Agency is
a responsible authority for preparing the RBMP for the Thames RBD as a requirement of the
Water Environment (Water Framework Directive) (England and Wales) Regulations 2003.
The first Thames RBMP sets the framework for protecting and enhancing the water
environment from 2009 to 2015. The plan is about the pressures facing the water
environment in the Thames RBD and the actions that will address them. To achieve the WFD
objectives, the plan is required to identify the overall and specific objectives which represent
an appropriate balance between environmental, social and economic interests. The plan also
identifies a list of actions, which form the building blocks of the RBMP, to be undertaken at
three broad levels (national, regional and local) to maintain or improve the status of water
bodies to the level required by the WFD. It is recognised that more yet unspecified actions,
particularly those related to diffuse pollution, are also needed for delivery during the first
cycle of the plan. The Environmental Agency is committed to work at local level with a wide
variety of organisations and individuals to deliver the commitments contained in the plan. In
terms of actual actions undertaken, great progress has been made in protecting and cleaning
up many of the water environment problems, even prior to the implementation of the WFD.
Louros catchment, Greece
Greece adopted the WFD establishing a framework for the Community action in the field of
water policy under Law 3199/2003. Joint Ministerial Decision 47630 of 1st December 2005
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on the administrative structure of the Water Directorate in each Region defined the
administrative structure of the 14 water districts. Presidential Decree 51 of 2007 determined
measures and processes for the integrated protection and management of waters in
Compliance to the WFD. Unfortunately, the application of the WFD in Greece has shown a
considerable lag. The Louros catchment has been recognised as river district GR13 within the
Epirus water region (GR05). Due to the considerable lag in the application of the WFD, no
managing authority is in place and yet, there is not any management plan. The monitoring of
surface and subsurface waters is rather fragmented and piecemeal. The Prefectural
Administration of Preveza is implementing (since early 2009) a Master Plan on the Water
Catchments of Louros, Acherontas and Amvrakikos Gulf. The Prefectural Administration of
Arta started a project concerning with the Creation of a Monitoring System and Assessment
of Environmental Situation of Louros, Arachthos and Amvrakikos Gulf involving scientists
from the University of Ioannina.
Pyhäjärvi/Yläneenjoki/Eurajoki catchments, Finland
The WFD entered into force on the 22nd of April 2000. In Finland, the main parts of the
Directive are implemented by the Act on Water Resources Management which came into
force on the 31st of December 2004, through Government degrees. On account of the WDF
all surface waters and ground waters laying in the EU are to be managed by common
principles. The status of waters will be qualified by biological and chemical parameters, also
taking into account the natural discharge and recharge conditions. Establishment of river
basin districts required by the WFD accents the importance of the catchment based on
general approach in water management. River basin management plans were submitted for
inspection in 2009.
Vansjø-Hobøl catchment, Norway
Due to additional funding from the Norwegian Climate and Pollution Agency, the Morsa
catchment has undergone a series of different monitoring projects to identify sources of
nutrients and evaluate the effect of abatement measures. Additionally, for the western
basin of Lake Vansjø, available methods to reduce nutrient losses from agricultural areas
have been evaluated (Bechmann et al., 2006) and a there has been a comprehensive effort
to implement these measures on agricultural areas within the catchment. Registration of
implemented mitigation measures has also been carried out. Several river basin plans have
also been made (Lyche Solheim et al., 2001, Blankenborg et al., 2008; Øygarden et al., 2010).
Orlík Reservoir catchment, Czech Republic
The government of the Czech Republic ratified the River Basin Management Plan by the
Decision No 562 from the 23rd May 2007 and then (3rd October 2007) released mandatory
part of the River Basin Management Plans by its Order No 262/2007 Coll. “Publication of the
Mandatory Part of the River Basin Management Plan of the Czech Republic”. Requirements
on the compilation of the river basin management plans come from the WFD. Based on such
plans and related programs of measures, the so-called good water status is planned to be
achieved by the year 2027. The Program for the “Reduction of the Pollution of the Surface
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Water by Dangerous Substances” was ratified by the Czech Republic in 2004 in order to
meet requirements of the Article 6 of the WFD. The program involves all substances that are
stated in Annex I of the Water Act and also specifies the main measures related to water
protection and other measures contributing to it. Regular overviews of the legislation
associated with the use of dangerous substances not even in the context to the water
environment are amongst the “results” of such action.

6.2 Natura 2000
Dee catchment, Scotland
There are areas designated as Special Areas of Conservation (SAC) under the Habitat
Directive and areas designated as Special Protection Areas (SPA) under Birds Directive in the
Dee catchment. These sites are now part of EU Natura 2000 network. The River Dee and its
tributaries are one of these Natural 2000 sites because they support internationally
important freshwater pearl mussel, Atlantic salmon and otter populations. Other important
Natura 2000 sites in the catchment are Glen Tanar, Loch of Skene and the headwaters of the
Dee at Cairngorms. Scottish Natural Heritage (SNH) manages the protection of these sites in
accordance with the Habitats and Birds Directive June 2000 - Revised Guidance Updating
Scottish Office Circular No. 6/1995.
Louros catchment, Greece
In Greece, Natura 2000 sites were transposed to national legislation based on Chapter 4 of
Law 1650/86. The original inventory, identification, evaluation and mapping of habitats was
carried out in the period from June 1994 to February 1996, and initially identified 296 sites
and finally submitted a list of 239 Sites. BioGreece is the original database created by the
LIFE project. Monitoring activities were carried out in the framework of LIFE-Nature and
LIFE-Environment projects. The Louros estuary is part of the Amvrakikos Natura 2000 site
and Louros directly discharges in the Tsopeli lagoon (northwest Amvrakikos gulf) and affects
the Tsoukalio and Rodia lagoons. Today, the Amvrakikos gulf has designated three zones
according to the Ramsar Convention, an SPA zone according to directives 92/43 and 79/409
for the protection of birds, an archaeological site in the area of Nicopolis and other spots
protected for cultural purposes. So far, however, the Integrated Management Plan that was
submitted by the Natura 2000 Management Authority has not been accepted because of
considerable local opposition and reaction.
Pyhäjärvi, Yläneenjoki and Eurajoki catchments, Filand
Finland’s Nature Conservation Act (1096/1996, as amended by 492/1997, 144/1999,
371/1999, 553/2004, 1069/2004, 506/2005 and 591/2005) was drawn up to meet
conservation needs and Finland’s obligations derived from EU legislation, especially from the
EU Bird and Habitats Directives and the international convention on biological diversity. The
act introduces a programme designed to protect areas of valuable landscapes, especially
where human activity has greatly shaped the landscape for centuries. These areas are mainly
selected for their aesthetic value, and any development which would change the
characteristic features of their landscape are not be permitted. The Nature Conservation Act
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further provides detailed regulations on public information and participation during the
preparation of the various protection programmes.
Vansjø-Hobøl catchment, Norway
Norway has not ratified Natura 2000 and this regulation is therefore not implemented in the
area.
Orlík Reservoir catchment, Czech Republic
Areas allocated for habitats or species protection are included in the areas of the Natura
2000. Selected bird-nesting territories determined according to pertinent government
notices, selected Europe-wide significant localities, determined according to the government
notice No. 132/2005 Coll., and selected small-size highly protected areas, determined in
accordance to the Law No. 114/1992 Coll., have been included into the Register of Protected
Areas in the Czech Republic. In the Upper Vltava River area, in total 231 areas allocated for
habitats or species protection were determined in 2006. From these, 60 areas are Europewide significant localities and 169 areas are small-size highly protected areas. In the Upper
Vltava River area two stated and two suggested bird-nesting areas in water habitats are
located.

6.3 Other EU regulation
Dee catchment, Scotland
Other EU regulations for protected areas that are implemented in the catchment are those
relating to Nitrate Vulnerable Zones and polluted waters designated under the Nitrates
Directive and assessment and management of flood risks under Flood Directives. The
eastern part of the catchment falls into Aberdeenshire, Banff, Buchan and Moray Nitrate
Vulnerable Zones (NVZ) designated areas of Scotland. This area in the catchment extends
from Aberdeen City limits as far as Banchory. This implies that the surface and ground
waters of the catchment of this area are at risk of elevated nitrate levels from agricultural
sources. Through SEPA, the Scottish government has produced an action programme rules
to comply with by the producers operating within the zone. The catchment floodplains also
fall into assessment and management of flood risks under Flood Directives of the EU. The
Flood Risk Management (Scotland) Act came into force in the end of 2009 and transposes
the directive into national law. SEPA works with a number of organisations to implement this
law in the catchment. Some of the provisions in this Act reinforce the objectives of WFD and
Natura 2000.
Thames catchment, England
The WFD brings together the planning processes of a range of other European Directives
such as Bathing Water Directive, Drinking Water Directive, Freshwater Fish Directive,
Habitats Directive, Nitrates Directive, Floods Directive, Groundwater Directive, Shellfish
Waters Directive and Urban Waste Water Treatment Directive. Most of these Directives
establish protected areas to manage water, nutrients, chemicals, economically significant
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species, and wildlife. Meeting the objectives /requirements of these directives will also help
achieve WFD objectives.
Louros catchment, Greece
The cross-compliance directive (EU Regulation 1782/2003) is the most important policy
directly affecting the quality of water in the Louros area. In Greece, the first crosscompliance measures were introduced by Joint Ministerial Decision in 2004 adopting
European Union Regulation 1782/2003. Among several cross-compliance rules, Good
Agricultural and Environmental Conditions (GAEC) require farmers to respect certain
minimum standards for maintaining their land in good agricultural and environmental
condition. Besides the GAECs, farmers should comply with Statutory Management Rules
(SMRs) which, among others, addresses the Nitrates Directive (91/676/EC) and establishes
the Nitrate Vulnerable Zones (NVZ), the Sewage Sludge Directive (86/278/EEC), the
Groundwater Directive (80/68/EEC) and of course the Fauna, Flora and Habitat Directive
(92/43/EEC). Other important general legislation but relevant to the Louros catchment
include the Environmental Impacts Assessment legislation (EIA) that defines project and
activities subject to EIA and includes major water abstraction and irrigation projects as well
as major hydroelectric (power generation) projects. Besides cross-compliance measures,
several measures that directly or indirectly affect water resources include measures of the
Rural Development Plan (RDP) for Greece 2007-2013. Another important agri-environmental
measure that has indirect effects on water quality protection is support to organic farming
under Regulation 2092/91 on Organic (Biological) agriculture.
Pyhäjärvi, Yläneenjoki and Eurajoki catchments, Filand
In Finland, the EU Nitrates Directive is transposed to national legislation through the
Environmental Protection Act (2000/86) and Government Decree No 931/2000. The
Regional Environment Centres and the municipal environmental authorities are responsible
for the enforcement of the Decree. The whole country has been evaluated as a nitrate
vulnerable area. Lake Pyhäjärvi (Artjärvi) was the only lake where the NO3 concentration
does not clearly decrease in the summer. National efforts for funding eutrophication control,
a separate EU project called ‘Lake Pyhäjärvi Restoration Project – Tool Development’ started
in 1996 and was completed in 2000 (Mattila et al., 2001). During this project, co-financed by
the EU Life Environment Fund, new methods for water protection in agriculture and animal
husbandry were examined.
Vansjø-Hobøl catchment, Norway
No other EU regulations ratified by Norway are deemed relevant in the area.
Orlík Reservoir catchment, Czech Republic
Based on the requirements of the European Nitrate Directive for the purpose of reducing
nitrogen emissions into the water, Government Order No 103/2003 Coll. set so called
vulnerable zones and the conditions for the use and storage of fertilizers and livestock
manure, variation of crop-plants and maintaining soil protection against erosion. The
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measures were set in such areas, where agriculture is the main polluter of the ground and
surface water, in order to eliminate such pollution. In 2007, Order 103/2003 was amended
by the Government Order No. 219/2007 Coll. of the 11th July 2007. The new Order updated
details on the designation of nitrate-vulnerable zones, on the use and storage of fertilizers
and livestock manure, crop rotation, and the implementation of erosion control measures in
these zones.

7 Conclusions
7.1 Drivers
The major driver identified in all selected demonstration catchments is primary production
and more particularly agriculture. In some cases, livestock production and fishery (Dee
cathment, Louros catchment and Orlík Reservoir catchment) or forestry and timber
harvesting (Dee catchment, Pyhäjärvi catchment and Vansjø-Hobøl catchment) are also
considered as significant drivers. Water demand for municipal use, mainly for drinking water
and/or recreational activities constitutes a considerable driving force in all examined cases
as well. Manufacturing and hydropower/energy use are secondary but yet important drivers
in most cases, while tertiary sector especially retail trade, transport, welfare and health
services seem to play a significant role mainly in the cases of Thames and Pyhäjärvi
catchments.

7.2 Pressures
Diffuse pollution due to mainly farming practices including livestock activities, is considered
as a critical pressure in all examined catchments resulting in changes in landscape patterns,
water abstraction and chemical/nutrient emissions. Moreover, high population density,
industries and transport networks are associated with increased water demand and
increased municipal wastewater discharges. These pressures are most relevant to the
Thames case, and, to some degree, to Louros and Orlík Reservoir cases. Pressure from
invasive non-native species is also considerable for the Thames’ water environment.
Hydrological and climate changes are reported as significant pressures as well, in the cases
of Thames and Vansjø-Hobøl catchments. Finally, forestry is noted as a potential pressure in
the case of Pyhäjärvi catchment while fisheries and fish farming/breeding seem to put some
pressure in the cases of Dee, Louros and Orlík Reservoir catchments.

7.3 State
The ecological water state of the Thames river is particularly compromised, since 77% of
surface waters do not meet good ecological status. In the case of Dee, even though the
current water status is, in general, good, assessments in the context of WFD have showed
that the condition of 30 out of its 53 water bodies requires improvement. Intensive
agriculture and livestock activities along with municipal wastes have also seriously degraded
water quality of the Louros river which, according to fragmented existing studies, is the most
polluted river in the region of Epirus in Greece. Excess amounts of nutrients resulting mainly
from agricultural runoff and waste water treatment plants are identified as the main threat
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in the water bodies of Pyhäjärvi and Vansjø-Hobøl catchments. Finally, even though water
quality has been improved in the last decades in the Orlík Reservoir catchment, intensive
agricultural production along with the expansion of transportation networks and industrial
zones has put significant pressure on its water bodies.

7.4 Impacts
Overall, the impacts of the aforementioned pressures on water quality and quantity involve
disturbances in biodiversity and aquatic ecosystem functioning, significant changes in
natural landscape patterns, eutrophication phenomena and temporary water shortages. In
specific, impacts such as drought, flooding and disturbances in ecosystem functions are
relevant to the Thames catchment due to various anthropogenic pressures, while
eutrophication including harmful algae blooms is recorded in the cases of the Pyhäjärvi and
Vansjø-Hobøl catchments. In the Louros catchment, agricultural practices, extensive land
reclamation projects, hydrological regulation of the river and high water abstraction impact
significantly on the landscape and the operation of lagoons that are supplied by Louros’
waters. Similarly, pressures related to agricultural mass production, fish breeding, industry
and households, along with drainage and technical adjustments of streams have caused
significant changes to landscape and water functions in the Orlík Reservoir catchment.

7.5 Responses to date
Dee catchment, Scotland
A number of legislative, policy, and practical measures have been taken in Scotland to
mitigate the impacts of natural and anthropogenic pressures on Scottish waters and natural
environment. With regard to water, a detailed WFD implementation plan was prepared.
The WFD is implemented in Scotland by the Water Environment and Water Services (WEWS)
(Scotland) Act 2003. Accordingly, in 2005 Scotland enacted the ‘Water Environment
Controlled Activities (Scotland) Regulations (CAR)’, which aim to secure actions on most of
the significant pressures. The WEWS identifies the Scottish Environment Protection Agency
(SEPA) as the competent authority for the Scotland river basin district (RBD) and gives
certain duties to Scottish Ministers. As part of a coordinated approach in River Basin
Management Plan process, SEPA has established a national advisory group and eight area
advisory groups for the Scotland RBD. Two other related legislative measures that are worth
mention are ‘The Water Environment (Diffuse Pollution) (Scotland) Regulations 2008’ and
the ‘Flood Risk Management (Scotland) Act 2009’. The Scottish government pays special
attention to participatory approaches and co-ordinated activities of different public sector
bodies and other private and voluntary organisations to encourage and ensure action to
control and reduce pressures cost-effectively.
With regard to the Dee, for example, the Dee catchment management plan (DCMP) that
contains 37 management objectives, the main issues affecting the catchment’s water, and
the role of various organizations involved in these issues was produced in 2007. A variety of
regulatory, voluntary and economic instruments/ measures and some general binding rules
have been identified and some are already under implementation.
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Thames catchment, England
In response to the pressures on water environment, so far, a combination of incentive,
advisory and regulatory mechanisms such as Entry Level Stewardship and Higher Level
Stewardship have been in place for a number of years to help farmers and other land
managers protect the environment. Rural stewardship of resources such as soil, nutrients,
and water helps to cut costs while maintaining or improving the productivity of land and
livestock. Nevertheless, the existing land management system still generates negative
impacts on natural resources. Thus, further action is needed to address diffuse pollution and
other pressures on the water environment. Actions proposed in the Thames RBMP
document aim to increase the proportion of waters achieving good status or potential, for
example through significant investment in improving discharges from sewage works and
changes to land management practices. Even if good status is not completely achieved, they
will lead to improvements to the key elements affected. For instance, the Environment
Agency is working with the main farming groups to understand better the main ways in
which phosphate from land enters is transported in water bodies. Farming groups have
agreed to use this information to encourage individual farmers to take action to reduce their
contribution to water pollution (Environmental Agency, 2009). Coping with increased
demand and reduced summer flows creates a formidable challenge in the Thames basin.
Whilst there is a long term record of significant effective interventions to support water
quality improvement, climate change and a range of other anthropogenic activities continue
to challenge those managing water resources in the catchment.
Louros catchment, Greece
The response to date has been very poor in terms of the application of the WFD, not only in
the Louros catchment but, in general, in the whole of Greece. The most important drawback
of this delay is the lack of monitoring data that confront the adoption of modern
management plans. On the contrary, response to the habitats and birds directives has been
more responsible and sensitive to environmental conservation needs. Of course, one should
not oversee the fact that the management plan of the Amvrakikos management authority
has not been accepted, as yet. Programmes such as the farm modernization scheme, may
become more targeted to farmers located in the Louros catchment or farmers located within
the boundaries of the Natura 2000 site and support the replacement of old irrigation
technology with drip irrigation. The same programmes may be used to support the adoption
of wastewater treatment plans by livestock production units. As concerns the use of water
for municipal purposes, the municipalities invest in modern water supply systems and also in
wastewater treatment plants. Such investments have finished in the core of the major urban
centres of the area such as Arta, Preveza and Filippiada but many smaller communes are still
not connected to centrally controlled water supply and sewage systems and this will be a
challenge. Furthermore, one important issue that has not as yet addressed is the location
and operation of solid waste treatment plants that are currently fragmented and irrationally
managed by many small municipalities operating without control and official permits.
Wastes from the manufacturing industry are an issue that has been partly addressed by
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policy with the operation of designated industrial sites and the provision of wastewater
treatment plants.
Pyhäjärvi/Yläneenjoki/Eurajoki catchments, Finland
WFD action plan lists the main measures to be taken to achieve the good status. Many of the
measures are in fact directed to agriculture. Therefore, agri-environmental schemes under
CAP may be one of the most critical responses. Other responses can include various
restoration projects run especially under the Lake Pyhäjärvi Protection Fund.
Vansjø-Hobøl catchment, Norway
An important step towards the introduction of mitigation measures has been achieved
through the establishment of the Morsa Project, which later became the Morsa River Basin
District Organisation. The Authority has managed to ensure funds to carry out monitoring
and implement measures against pollution. In the catchment of Lake Vansjø, a series of
mitigation measures (e.g. reduced tillage in autumn direct drilling, reduced P application
rate, vegetated buffer zones etc.) have therefore been applied, and more measures are in
the pipeline. Effects of the above mitigation measures have been estimated both by
modelling and monitoring data, through studies by Bioforsk (Blankenberg et al., 2008,
Øygarden et al., 2010). In addition, there have been mitigation measures in the lake,
including fish catch of large pike (in order to increase plankton eating fish), as well as
changing the regulation of the dam (followed up by studies on lake water quality). The
investigation on the operation scheme of the dam at Mossefossen has involved new and
temporary operating routines during summer. Both researchers and managers are
concerned that climate change may be masking the effects of the mitigation measures in the
catchment. Flood frequency analyses and drought frequency analyses have been performed
by Bioforsk in the largest tributary to the lake.
Orlík Reservoir catchment, Czech Republic
The main problem with economic activity pressure and its impact on landscape and water
seems to be difficult to solve in the case of Orlík, mainly because of weak cooperation
among municipalities and state authorities. Some municipalities seem to want to solve their
problems with wastewaters and sewage plants. The main drift can be seen in places, where
the initiative is taken through a bottom-up approach. So called “Union of municipalities –
Svazky obcí“ (i.e. Písecko- Písek region) have carried out several serious steps to revitalize
Orlík Reservoir, and some NGO´s are taking care of concrete landscape passages or
problems. Some institutions, mainly state ones (Vltava River Authorities and Agricultural
Water Management Authority) have completed plans of revitalization, but the realization is
very complicated and slow, or sometimes the plan is even contra productive, as there is little
horizontal communication between the institutions and municipalities. In overall, there is
increasing consciousness about the need to act in order to improve water quality, increasing
implementation of general principles of WFD, but there is no clear visible trend associated
with more ecological friendly treatment of water resources.
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