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Abstract

The Baltic Green Belt contains special and valuable natural and cultural assets while also being
affected and altered by multiple landscape uses. These are often compatible with the Green Belt
assets and are sometimes even a prerequisite for their safeguarding. However, they may also arouse
severe conflicts, permanently destroying Green Belt values or negatively altering habitat qualities.

1 Introduction

Land use in the Baltic Green Belt has changed dramatically since the fall of the iron curtain. The areas
that had been partly or totally inaccessible for decades suddenly became easy to reach. The once
dominant military land uses have been almost totally abandoned. Changes in society and the economic
situation of many citizens have led to different recreational activities and building pressure along the
shoreline. Agricultural use is changing, becoming more intensive or being given up on marginal
agricultural land. But also the awareness for nature conservation and protection needs is growing.

The changes pose threats but also chances, and in this article we are going to examine some of the
major values of the Baltic Green Belt as well as some development trends and landscape uses with
their implications.

2 The special assets of the Baltic Green Belt

The Baltic Green Belt is a contiguous chain of habitats ranging from boreal to temperate Europe,
running along the coastline of the Baltic Sea from Estonia to Germany. It forms a central part of the
European Green Belt and is its newest section with concerted activities started in 2007 — 2009. The
four decade era of the iron curtain is a main reason why such a wide collection of valuable habitats is
still present in this area (Maack et al. 2011, Schmiedel et al. 2009, Sepp 2011, Wrbka et al. 2009).
Besides the natural assets, there are also unique historical monuments dating from the iron curtain
period.

Nature and landscape

The natural assets of the Baltic Green Belt are very diverse. They include both land and sea habitats,
which is unique in the whole European Green Belt. Of all Baltic Sea marine and coastal biotope
complexes and subtypes (v. Nordheim & Boedeker 1998), only a single one (Fjords) does not occur in
the Baltic Green Belt.

Very special and often of international importance are many of the shallow water areas, markedly the
lagoons and offshore banks. They are home to characteristic underwater vegetation and benthos
communities which vary considerably in their species composition from west to east and from open
sea towards the lagoons, in line with the decreasing salinity of the water. These habitats are important
feeding grounds for ducks and divers (Figure 1) and indispensable spawning areas for fishes like the
Baltic herring (Clupea harengus) or garfish (Belone belone).
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Figure 1: Like many other ducks and divers, wintering Long-tailed ducks (Clangula hyemalis) show a marked
concentration in Baltic Green Belt shallow waters (Skov et al. 2011).

The coasts in the Baltic Green Belt are multifaceted, reaching from soft sandy shores to steep cliffs of
varying geology. CIiff coasts interchange with low coasts frequently and on a small scale, depending
on the effective water currents. Estonia shows an abundance of rocky shores, while most other coasts
are made up of soft material. The southern shoreline from Lithuania to Germany has the special
feature of large lagoons. Their extent and diversity is quite exceptional and of European importance
(Niedermayer et al. 2011, Reinicke 2008).

Beaches, sea walls and dunes mediate to the land habitats. They show a great biodiversity with several
species and subspecies unique to the Baltic Sea region. They easily lose this diversity in areas with
prominent tourism activities or coastal protection measures, but on Latvia’s west and Estonia’s
northeast coast or in the Stowinski and the two Curonian Spit national parks large unspoilt coastal
habitats can still be found. Prominent dune complexes exist south of Liepaja (up to 34m high), on the
Curonian Spit (67m) and west of Leba (42m). Extensive forelands with old wooded dune ridges, such
as Cape Kolka in Latvia with 200 parallel dune chains or the Neudarf3 in Germany with more than 100
chains are evidence for milleniums of dune development and form diverse habitats of varying age.

The low coasts are often associated with periodically flooded brackish marshes. Many of them have
been diked off and meliorated in previous decades, but thanks to the special border situation a lot have
also survived. While some of them are under agricultural use as grazed meadows, others retain their
natural state as brackish reed beds.

Freshwater peat bogs and periodically flooded riverside marshes are most intact in the eastern part of
the Baltic Green Belt, with highlights e.g. in Kemeri national park. Among the woodland areas the
extensive boreal forests around the Gulf of Finland, e.g. in Lahemaa national park, the world heritage
beech woodland of Jasmund or the Rostocker Heide complex stand out.

Dry grassland habitats occur naturally on older dunes, cliffs and on rock and alvar outcrops, but also
as secondary vegetation dependent on grazing or cutting. Depending on their substrate, the species
composition is very diverse. They show an exceptional quality and value in the limestone-dominated
area of Estonia’s Vdinameri region (Lotman 2004).

The Baltic Green Belt hosts a considerable amount of rare species, some of them endemic to the Baltic
Sea region. Quite a few of these have the majority of their stocks in the Baltic Green Belt.
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The Baltic Green Belt waters are the most important wintering ground of the European and western
Siberian stocks of the Greater Scaup, Aythya marila, hosting an approximate 80,000 birds each winter
(Mendel et al. 2008, Moller et al. 2009, Skov et al. 2011, Tomialoj¢ & Stawarczyk 2003). Other parts
of the Baltic and other European seas do not seem to offer habitats of a comparable quality for this
species. For plants, the Baltic Green Belt shows a marked concentration of species that are rare or
endemic and of special conservation concern (Figure 2) (Berg 2004, Kull et al. 2002). For the
preservation of a large number of taxa it is the most important area in the respective states, in the
Baltic Sea region or even on global level.

Endemics of the Baltic Green Belt are e.g. the cinquefoil Potentilla wismariensis occuring only on the
coastline between Wismar and Rostock (Gregor & Henker 2001), Linaria loeselii of the coast between
Kotobrzeg and the Gulf of Riga (Gudzinskas 2008, Pigkos-Mirkowa & Mirek 2003) as well as several
plants of Saaremaa and Hiumaa Islands, notably the rattle Rhinanthus osiliensis, the orchid
Dactylorhiza praetermissa ssp. osiliensis or the hawthorn Crataegus osiliensis (e.g. Kull et al. 2002,
Schmiedel 2011). These (as well as a number of other taxa not specifically mentioned here) occur only
in the Baltic Green Belt and nowhere else in the world. Their survival is therefore directly linked with
successful Green Belt habitat protection. Many of the endemics seem to be in immediate danger of
extinction (Henker et al. 2009, Tartu Ulikool 2012, Voigtlinder & Henker 2005), but even those that
seem to occur in sufficient numbers have only a very limited distribution encompassing only a few
square kilometers at best. They are very susceptible to unfavourable habitat changes, even if these
should only be of a very local nature.
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Figure 2: Distribution of vascular plant taxa with global (endemics and subendemics) or national protection
responsibility in Mecklenburg-Vorpommern state in Germany. The size of dots indicates the number
of species. The red lines enclose the most important areas for plant conservation. The strong
concentration in the Baltic Green Belt (top of map) is apparent (Berg 2004).

Cultural highlights

Four decades of military dominance during iron curtain times have left a great number of military
remains. Some of them even date from the 19th or early 20th century and were still used or re-used
during the cold war. Many of these military structures serve as historical monuments or memorials
today and some can be of considerable visitor interest (Lauku celotajs 2011, Sepp 2011). However, the
historical value of many military remains in the Green Belt is still not recognized in common
perception.
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The most prominent marks of the former border situation are probably the remaining watchtowers.
Many of these have been removed, the most dramatic losses having probably occurred in Germany,
where only three coastal towers survive. While it is understandable that these structures may remind
the older generation of unpleasant encounters, they offer a striking experience of what the former
border situation was like and are thus of great historical significance.

3 Land uses and possible conflicts with Green Belt values

In the Baltic Green Belt, land uses do not only occur on land areas, but also encompass the many uses
of the coastal waters. Human activity, use and exploitation of the whole area is manifold. The
construction of infrastructure and the consumption of natural resources are the most striking impacts.

Housing construction and land development

Urban sprawl and recreational housing development have a great relevance in the Baltic Green Belt.
Attractive seaside locations are very much sought after, which makes the Baltic Green Belt - unlike
other parts of the European Green Belt - a center for settlements and residential expansion. A great
pressure lies on the vicinity of the larger cities where extensive areas have been built up during the
past two decades. While by far not all of the claimed spaces have been valuable natural areas, there are
still many cases where recreation areas for the urban population or important natural sites have been
neglected and spoilt.

Summer houses are being constructed in large numbers at many coastal locations, both adjacent to
existing villages and in the open landscape. It is not at all an exception that they are built right into
dune fields or other coastal habitats. Centers of recreational construction activities lie e.g. in Jirmala
and on Curonian and Vistula Spit in Kaliningrad region. Especially the Kaliningrad activities pose a
severe threat to the Green Belt, since these take place in vast natural and sometimes even protected
areas (Plath 2009). The construction activities in protected or particularly sensitive sites often violate
official regulations and are regularly only made possible by corruption or unlawful acceptance of
benefit (CCB 2008).

New housing developments — both residential and for tourism - are often undertaken on former
military sites. While some of them are well suited, it must be kept in mind that large natural and
formerly closed areas are often part of these locations and that they are regularly situated in a great
distance to villages. Currently, state owned former military land is being sold for development on the
Polish coast, seriously endangering unfragmented Green Belt habitats.

Traffic and traffic infrastructure

A rapid extension of the traffic network in the Green Belt began right after the fall of the iron curtain.
Almost all activities concern road construction, both the opening and upgrading of former military
driveways to public roads as well as the alignment of totally new infrastructure. The greatest overall
density has probably been developed on the German coast, leaving only few unfragmented areas in
that part of the Baltic Green Belt (LUNG 2008). A current project posing significant conflicts with
Baltic Green Belt assets is the planned bridge from the Estonian mainland to Muhu Island which
would create a fixed link to Saaremaa. Situated in an important migration route in Vdinameri
Important Bird Area, it poses a significant collision risk for birds and might also endanger the ringed
seals in the area (Keerberg 2007). Growing car traffic can generally be an important mortality factor
for a number of animal species, such as the European otter (Lutra lutra) (Korbel 1994).

Some former military airports are now being used for commercial aviation. Their importance for
transportation is fairly limited though, the most frequented site being Heringsdorf (Usedom) with a
few seasonal regular services. Peenemiinde, likewise on Usedom Island, has a pretty conflicting
location (resting and feeding bird flocks in adjacent shallow water), but due to low traffic the current
actual disturbance to nature seems moderate.
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Former military harbours have been transferred to civil use in many cases. Additionally, totally new
harbours have been built, such as several large new ports on the Russian coast of the Gulf of Finland.
In 2001, Primorsk port on the northern coast was the first to be completed. It concentrates on oil and
oil products, just like several other complexes that are planned or under construction on the south
coast, e.g. Batareinaja Bay or Lomonosov (Hénninen & Rytkénen 2004). There have been conflicts
with Green Belt natural heritage, including protected areas, in almost all cases and pre-construction
consultation with local communities has been poor to non-existent (Pynnéniemi 2011, Trumbull &
Bodrov 2009).

Ust-Luga on the southern coast of the Gulf of Finland is a totally new construction in a formerly
unspoilt marsh and woodland area around the mouth of Luga River and probably poses the greatest
conflicts with Green Belt heritage. It has large container and ferry facilities and is also planned to
become a major port for coal and oil. Severe conflicts with nature protection are obvious and the
damage to Green Belt assets is substantial also in neighbouring protected areas, e.g. Ostrov Seskar,
Ostrov Malyy and Kurgalsky Peninsula (Scandiaconsult 2003, Trumbull & Bodrov 2009).
Construction activities in the complex are still going on, although large areas are already in operation.
Baltijsk in Kaliningrad region is also seeing a huge expansion of the port complex and a new deep
water port may be built off Butingé in Lithuania. A large liquid gas terminal is currently being
constructed for Swinoujécie port in former woodland on Wolin Island, and Rostock plans to almost
double its port area. If realized as planned, this would destroy the last coastal marshes on the Warnow
estuary and conflict with Rostocker Heide site conservation. There are numerous other port projects at
many sites along the Baltic Green Belt, most of them enlargements of existing ports.

Recreational ports for yachts and similar vessels have been constructed mainly in Germany. A further
substantial development with several totally new sites and an extensive enlargement of many existing
ports is planned, despite an existing average summer utilization of only 25% (Planco 2004). Quite a
few of the envisaged locations pose high conflicts with Green Belt assets while other sites are well in
line with sustainable development policies. In most cases a final decision in favour or against
construction has not been taken.

The growing oil tanker traffic through the Baltic Sea passes largely outside of Green Belt waters.
Oilspills can, however, easily reach Green Belt habitats. Traffic to installations like Biitingé oil
terminal poses a constant risk for the nearby shallow water and spawning areas (Vetemaa et al. 2009).
In the often shallow waters of the Baltic Green Belt the risk of shipping accidents is apparent and
many such calamities have happened in the past involving vessels of various sizes.

While many sea areas were closed for water sports, yachts or even general shipping during iron curtain
times, they are now open and often under heavy use by vessels of different types and sizes. This
means that many water areas that were previously virtually unaffected by water traffic are now prone
to a more or less striking disturbance that may be problematic for resting or moulding water birds
exhibiting flight distances of often more than one kilometer (Mendel et al. 2008). This applies
especially to many waters on the Estonian west coast and in Germany's Western Pomerania region.

Recreation and tourism

The Baltic Green Belt has an outstanding importance for tourism. It is among the touristic top
destinations of all Baltic Green Belt countries, usually being the topmost tourist area of the respective
nation or state. Hotspots for tourism and recreation are Darss-Zingst peninsula, Riigen, Usedom and
Wolin islands, the Gulf of Gdansk and Gulf of Riga, as well as the Rostock, Tallinn and St. Petersburg
metropolitan areas. While much of the tourism is focused on bathing and sunbathing on sandy
beaches, the natural and cultural values are an important asset, especially for the more remote regions.
Both tourism industry and tourists therefore benefit greatly from the Green Belt’s attractions.

Numerous travel guides focusing on the natural values have been published, and even a few dealing
specifically with the Baltic Green Belt (e.g. Cornelius 2009, Lauku celotajs 2011, 2012).
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There are several excellent field examples of integrating both the natural and cultural/military assets
into combined tourist destinations especially in Latvia and Estonia, for example by transforming
former watchtowers into birdwatching platforms or reusing former military buildings as in-field
information centers. Tourism can, however, also damage natural values, e.g. through trampling on
beaches, dunes and sea walls (Schierding et al. 2011). This is a problem especially on the heavily used
beaches in Germany and can be alleviated only by zoning measures concentrating tourism on some
beaches and reducing impact on others.

Environmental problems like algal blooms, overfishing or oil spills have a significant negative effect
on tourism. This extent varies significantly from region to region and ranges from irrelevant to quite
important, just like the perception of the problems by the tourism industry (Hasselstrom 2008).

Agriculture and forestry

Agricultural land use is the major source of nutrient inputs in the Baltic Sea and thus also the main
cause for the severe eutrophication that has changed not only the shallow water habitats of the Baltic
Green Belt. Agriculture contributes 70-90% of the total anthropogenic diffuse losses of nitrogen and
60-80% of total phosphorus (Figure 3). The highest per-hectare emissions in the Baltic Green Belt
area originate from agriculture in Germany (Andersen & Laamanen 2009, Knuuttila et al. 2011).
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Figure 3: Anthropogenic diffuse phosphorus (left) and nitrogen (right) loads into the Baltic Sea by source
(in %) and by country in 2006 (Knuuttila et al. 2011).

Agricultural land use in the Baltic Green Belt follows two opposite trends. Many areas show an
intensification of agricultural land use, leading to higher fertilizer and pesticide treatments and a more
industrialized method of land cultivation, including the removal of natural structures that hinder such
cultivation measures. On the other hand, land use is being given up on marginal agricultural land. The
resulting succession is sometimes unfavourable for valuable man-made habitats, especially dry and
boggy grasslands. Efforts are being taken to encourage a continuation of land use in some of these
areas, focused on nature conservation. A very comprehensive approach has been taken in the
Viinameri region in western Estonia, where nature protection, agriculture, regional economy and local
societies have been integrated into a regional policy aiming at the sustainable preservation of the
natural assets (Kokovkin et al. 2005).

Industrial logging of formerly not or only lightly used woodlands is a danger especially to boreal
forests around the Gulf of Finland and has taken place even in protected areas (Green World 2007).
On the other hand, there are local efforts to install sustainable forestry regimes based e.g. on FSC
standards and even establish some no-use areas inside and outside of national parks. Experiences from
Rostocker Heide site show that this forestry is not less economic than traditional practices (Hansestadt
Rostock 2011).
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Fisheries

Fisheries have been a long time traditional use of many Green Belt waters, but as many fish stocks are
today in a poorer shape as several decades ago and the same yield therefore requires considerably
more nets, fishing intensity has usually gone up (Figure 4). This arouses increased problems with
bycatch of birds and whales. Large losses of ducks, divers and some other birds occur especially
around Vistula Spit in Lithuania, in the Gulf of Gdansk and in the Oder mouth area (Koschinski &
Strempel 2010, Meissner 2001, Zydelis 2009). Harbour porpoise bycatches are a special problem in
Puck Bay and in many German open sea waters, e.g. around the Oder Bank. Puck Bay has therefore
been blocked against porpoise entry by a chain of pingers (Sergot 2010). This, however, is a somewhat
doubtful solution, since it keeps the porpoises out of their feeding grounds, and the actual
effectiveness of the pingers is not known anyway.
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Figure 4: Growing fishing intensity illustrated by the density and locations of set nets in Green Belt waters SE
of Riigen Island (Institut fiir angewandte Okologie 2007).

Due to overfishing, many of the fish populations of the shallow water areas have been severely
altered, both in species composition and in age structure (Aps & Lassen 2010, Limburg et al. 2008).
Especially target species like cod (Gadus morhua) or European perch (Perca fluviatilis) are drastically
reduced in biomass and average age, not only by commercial fisheries, but also quite significantly by
sport fishing (Adjers et al. 2006, Bundesforschungsanstalt fiir Fischerei 2007). While no target
fisheries exist on rare species like twaite shad (Alosa fallax) or Atlantic sturgeon (Acipenser
oxyrinchus), their stocks can still be endangered by catches. Also affected are other organisms of the
ecosystem, both directly (e.g. through habitat damage and direct kills produced by bottom trawling)
and indirectly (e.g. changed predator-prey relationships due to the altered structure of the fish
population). Approaches to relieve conflicts between fisheries and nature conservation in the Baltic
Green Belt have been developed e.g. for Germany (Pusch & Pedersen 2010).

The construction of artificial reefs, as performed off the coasts of Mecklenburg, Poland and Estonia
with special reference to fisheries, is not a solution to restore fish stocks and the ecosystem to a natural
state. While they may be concentration points for fishes, these reefs are very different from the natural
soft bottom communities and they may actually increase organic detritus accumulation and hypoxia in
surrounding sand bottom areas (Zettler & Pollehne 2008).

Extraction of geological resources

Marine sand and gravel extraction is a major threat to the shallow water marine habitats of the Green
Belt, since it destroys the complete sea bottom flora and fauna, leaving an either temporarily or
permanently severely damaged habitat. Large sea bottom areas in the Green Belt are affected by these
activities, e.g. in Germany, Poland and Russia (Herrmann et al. 1999, Sutton & Boyd 2009). All states
along the Baltic Green Belt exploit marine aggregates both for beach nourishment and construction
activities on land, to a minor extent also for the maintenance of dredged channels. There are no
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regionalized statistics of the actual takes (they vary considerably anyway from year to year), but
probably at least 1 million m® are taken annually out of Baltic Green Belt waters in average, possibly a
lot more. The total affected area is difficult to estimate, but due to the usually very limited extraction
depth of up to 2 meters it must be extensive.

Offshore oil extraction with 13 producing wells is performed in Kravtsovskoye oilfield 22 km
northwest of the Curonian Spit with substantial pollution risks for the world heritage site and national
parks (Council of Europe 2005). Possibilities of future oil extraction are currently being investigated
around Usedom Island (CEP 2011). The associated seismic investigations will probably have harmful
effects on marine mammals in the area, especially harbour porpoises. The effects of oil shale mining
in northeastern Estonia affect the Green Belt by changing e.g. level and composition of groundwater
(Gavrilova et al. 2005).

References

Adjers, K. et al. (2006): Assessment of coastal fish in the Baltic Sea. Helsinki Commission, Baltic Sea
Environment Proceedings 103A. Helsinki, 26 pp.

Andersen, J.H. & M. Laamanen, ed. (2009): Eutrophication in the Baltic Sea. Helsinki Commission, Baltic Sea
Environment Proceedings 115B, Helsinki, 148 pp.

Aps, R. & H. Lassen (2010): Recovery of depleted Baltic Sea fish stocks: a review. In: ICES Journal of Marine
Science 67 (9): 1856-1860

Berg, C. (2004): Priority search for vascular plant conservation strategies in Mecklenburg-Vorpommern (North-
east Germany). Planta Europa IV Proceedings / 4™ European Conference on the Conservation of Wild Plants
(http://www.nerium.net/plantaeuropa/Download/Procedings/Berg.pdf; 2 Jan 2012)

Bundesforschungsanstalt fiir Fischerei (2007): Dorsch/Kabeljau-Fiange durch die deutsche Freizeitfischerei der
Nord- und Ostsee, 2004-2006. Rostock, 78 pp.

CCB (2008): Baltic Sea coastal hot spots. Coalition Clean Baltic, map with annotations, Uppsala

CEP (2011): Central European Petroleum iiberreicht Wirtschaftsminister Seidel das erste Erddl aus
Probebohrung. Press release Central European Petroleum 18 Aug 2011

Cornelius, R. (2009): Vom Todesstreifen zur Lebenslinie: Kiiste - Schaalsee. Niederaula, 224 pp.
Council of Europe (2005): The Curonian Spit, oil and the environment. Doc. 10638, 5 July 2005

Gavrilova, O. et al. (2005): Life Cycle Analysis of the Estonian Oil Shale Industry. Estonian Fund for Nature,
Tallinn, 145 pp.

Green World (2007): Natural values and harmful installations of the south coast of the Gulf of Finland, Baltic
Sea. St. Petersburg, 16 pp.

Gregor, T. & H. Henker (2001): Potentilla wismariensis T. Gregor & Henker sp. Nova, ein Fingerkraut der
Wismarbucht (Mecklenburg-Vorpommern, Deutschland). In: Feddes Repertorium 112 (5-6): 321-330

Gudzinskas, Z. et al. (2008): Europos Bendrijos svarbos augaly rtsiy, kuriy apsaugai biitina steigti teritorijas,
bikles jvertinimas. Aplinkos apsaugos agentiira, Vilnius, 82 pp.

Hansestadt Rostock (2011): Forstbericht 2011 - Bericht iiber den Zustand und die Entwicklung der stidtischen
Wailder. Rostock, 49 pp.

Hénninen, S. & J. Rytkonen (2004): Oil transportation and terminal development in the Gulf of Finland. VTT
Publications 547, Espoo, 141 pp.

Hasselstrom, L. (2008): Tourism and recreation industries in the Baltic Sea area — How are they affected by the
state of the marine environment? Naturvardsverket / Swedish Environmental Protection Agency, Report
5878, Stockholm, 382 pp.

Henker, H. et al. (2009): Flora von Mecklenburg-Vorpommern Farn- und Bliitenpflanzen (1. Nachtrag).
Botanischer Rundbrief fiir Mecklenburg-Vorpommern 45: 71-86

Herrmann, C. et al. (1999): Marine sediment extraction in the Baltic Sea. Baltic Sea Environment Proceedings
76, Helsinki, 31 pp.



Environmental values and threats to coastal areas and the Baltic Green Belt 43

Institut fiir angewandte Okologie (2007): Gutachten zur Beriicksichtigung der fischereiwirtschaftlichen Belange
bei der Fortschreibung des Landesraumentwicklungsprogramms M-V fiir das Kiistenmeer. Ministerium fiir
Verkehr, Bau und Landesentwicklung M-V, Neu Broderstorf/Schwerin, 133 pp.

Keerberg, L. (2007): SEA infrastructure - national case study fixed link of Saaremaa. Justice and Environment,
Brno, 19 pp.

Knuuttila, S. et al. (2011): Fifth Baltic Sea pollution load compilation. Helsinki Commission, Baltic Sea
Environment Proceedings 128, Helsinki, 217 pp.

Kokovkin, T., ed. (2005): The Vidinameri project. Arhipelaag, Kérdla, 104 pp.

Korbel, O. (1994): Hindering otter Lutra lutra road kills, part 1. [UCN Otter Specialist Group Bulletin 10: 14-20

Koschinski, S. & R. Strempel (2010): Strategien zur Vermeidung von Beifang von Seevogeln und

Meeressdugetieren in der Ostseefischerei. NABU Schleswig-Holstein, Gesellschaft zur Rettung der
Delphine, Gesellschaft zum Schutz der Meeressdugetiere, Nehmten / Bonn, 76 pp.

Kull, T. et al. (2002): Distribution trends of rare vascular plant species in Estonia. In: Biodiversity &
Conservation 11 (2): 171-196

Lauku celotajs (2011): Militara mantojuma karte Latvija / A map of military heritage, 1 : 550 000. Lauku
celotajs, Riga

Lauku celotajs (2012): A guide to the coast of the Baltic Sea - Latvia. Lauku celotajs / Baltic Country Holidays,
Riga, 38 pp.

Limburg, K.E. et al. (2008): Prehistoric versus modern Baltic Sea cod fisheries: selectivity across the millennia.
In: Proceedings of the Royal Society B 275 (1652): 2659-2665

Lotman, A. (2004): Management of coastal habitats and grasslands - Background paper for the LIFE-Nature Co-
op project “Experience exchange on habitat management among Baltic LIFE-Nature projects”. Matsalu, 36
pp.

LUNG (2008): Kartenportal Umwelt Mecklenburg-Vorpommern, map layer Kernbereiche landschaftl.
Freirdume, last update 10 Sep 2008. Landesamt fiir Umwelt und Natur Mecklenburg-Vorpommern
(http://www.umweltkarten.mv-regierung.de)

Maack, S. et al. (2011): Baltic Green Belt - das Ostseenetzwerk des Europdischen Griinen Bandes. In: Jahrbuch
fiir Naturschutz und Landschaftspflege 58 (1): 65-81

Meissner, W. et al. (2001): Smiertelno$¢ ptakéw wodnych na polskim wybrzezu Battyku w sezonie 1998/1999.
In: Notatki Ornithologiczne 42 (1): 56-62

Mendel, B. et al. (2008): Artensteckbriefe von See- und Wasservogeln der deutschen Nord- und Ostsee.
Naturschutz und Biologische Vielfalt 59, Bonn, 437 pp.

Moller, T. et al. (2009): Viinamere hoiuala mereosa kaitsekorralduskava aastateks 2009-2018. BEF Estonia,
Tallinn, 72 pp.

Niedermayer, R.O. et al. (2011): Die deutsche Ostseekiiste, 2" ed. Sammlung geologischer Fiihrer 105,
Stuttgart, 370 pp.

Nordheim, H. v. & D. Boedeker, ed. (1998): Red list of marine and coastal biotopes and biotope complexes of
the Baltic Sea, Belt Sea and Kattegat. Helsinki Commission, Baltic Sea Environment Proceedings 75,
Helsinki, 115 pp.

Pigkos-Mirkowa H. & Z. Mirek (2003): Flora Polski - Atlas roslin chronionych. Warszawa, 584 pp.

Planco Consulting (2004): Standortkonzept fiir Sportboothédfen an der Kiiste Mecklenburg-Vorpommerns.
Ministerium fiir Arbeit, Bau und Landesentwicklung Mecklenburg-Vorpommern, Schwerin, 130 pp.

Plath, T. (2009): Kurische Nehrung: Vom Naturparadies zum Freizeitpark? (http://www kaliningrad.aktuell.ru/
kaliningrad/im_gebiet/kurische nehrung vom naturparadies zum_freizeitpark 159.html; 11 Dec 2011)

Pusch, K. & S.A. Pedersen (2010): Environmentally Sound Fisheries Management in Marine Protected Areas
(EMPAS) in Germany. Naturschutz und Biologische Vielfalt 92, Bonn, 302 pp.

Pynnéniemi, K. (2011): Russia, infrastructure, and the Baltic. In: Baltic Worlds 4 (4): 21-25
Reinicke, R. (2008): Kiisten der Ostsee. Bielefeld, 228 pp.

Scandiaconsult International (2003): Ust-Luga Port Development Project Multi-purpose Terminal
Environmental Impact Assessment, Executive Summary, draft. 21 pp.

Schierding, M. et al. (2011): Impacts on biodiversity at Baltic Sea beaches. In: Biodiversity and Conservation 20
(9): 1973-1985



44 Schmiedel

Schmiedel, J. (2011): Nur hier! - Das Griine Band Ostsee als Refugium fiir endemische und seltene Arten. Bund
fiir Umwelt und Naturschutz Deutschland, Rostock, 6 pp.

Schmiedel, J. et al. (2009): Griines Band - blaues Band: Das Griine Band an der Ostseekiiste. In: Natur und
Landschaft 84 (9/10): 426-440

Sepp, K., ed. (2011): The Estonian Green Belt. Estonian University of Life Sciences, Tartu, 96 pp.

Sergot, K. (2010): Pingery w Zatoce Puckie;j. (http://www.hel.ug.edu.pl/aktu/2010/
Pingery w_Zatoce Puckiej.htm; 12 Jan 2012).

Skov, H. et al. (2011): Waterbird Populations and Pressures in the Baltic Sea. TemaNord 2011:550,
Copenhagen, 201 pp.

Sutton, G. & S. Boyd, ed. (2009): Effects of extraction of marine sediments on the marine environment 1998 —
2004. ICES Cooperative Research Report 297, Copenhagen, 180 pp.

Tartu Ulikool, ed. (2012): eElurikkus / eBiodiversity (http://elurikkus.ut.ee; 12 Jan 2012)

Tomialoj¢, L. & T. Stawarczyk (2003): Awifauna Polski, Tom I. Wroclaw, 439 pp.

Trumbull, N. & O. Bodrov (2009): Environmental Degradation of Russian Coastal Regions: Exploring the Gulf
of Finland. In: Eurasian Geography and Economics 50 (5): 591-605

Vetemaa, M. et al. (2009): LIFE Nature project “Marine Protected Areas in the Eastern Baltic Sea” / Action AS
— Fish community inventory, final report. Estonian Marine Institute, University of Tartu, 13 pp.

Voigtlander, U. & H. Henker (2005): Rote Liste der Farn- und Bliitenpflanzen Mecklenburg-Vorpommerns, 5.
Fassung. Umweltministerium Mecklenburg-Vorpommern, Schwerin, 60 pp.

Wrbka, T. et al. (2009): Das Griine Band Europas. Weitra, 343 pp.

Zettler, M.L. & F. Pollehne (2008): Benthostkologische Auswirkungen von Offshore-Windenergieparks in
Nord- und Ostsee, BeoFINO 2 / Prozesse im Nahbereich der Piles - Ostsee, Endbericht. Leibniz-Institut fiir
Ostseeforschung Warnemiinde, Rostock, 57 pp.

Zydelis, R. et al. (2009): Bycatch in gillnet fisheries — An overlooked threat to waterbird populations. In:
Biological Conservation 142 (7): 1269—-1281

Address

Jorg Schmiedel

Ecological Consulting & Planning
Ulmenmarkt 1

18057 Rostock, Germany

js@blu-js.de




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


