
203

since 1961

Environmental issues in the coastal regions of the south-eastern Baltic Sea: A sensitive natural 
environment in the face of increasing anthropic pressures

Sébastien Gadal*, Thomas Gloaguen

Gadal, S., Gloaguen, T. 2021. Environmental issues in the coastal regions of the south-eastern Baltic Sea: A sensitive 
natural environment in the face of increasing anthropic pressures. Baltica, 34 (2), 203–215. Vilnius. ISSN 1648-858X.
Manuscript submitted 1 April 2021 / Accepted 30 November 2021 / Available online 20 December 2021

© Baltica 2021

Abstract. In recent years, Latvian, Lithuanian, and the Oblast of Kaliningrad coastal zones have been expe-
riencing a particularly intense and rapid anthropisation of the coastline due to political, social, and economic 
changes at the end of the Soviet period. These pressures are exerting on a highly sensitive environment, which 
has remained relatively untouched by any major development due to the militarisation of the coasts. The hu-
man stakes increased considerably in the coastal zone of the south-eastern Baltic with tourism, industrial de-
velopment, and urban expansion. The environmental impacts and issues of the post-soviet anthropisation are 
analysed in this article through a bibliographic compilation related to the evolution of the coastal management 
policies reconciling environmental protection and economic development.
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INTRODUCTION

In recent decades, most of the world’s coastal ar-
eas have experienced coastalisation marked by an in-
creasing concentration of populations and economic 
activities (tourism, shipbuilding, and port industries, 
for example) close to the shore (Pranzini, Williams 
2013; Afanasyeva 2014). This process has direct 
and indirect consequences on specific ecosystems 
and landscapes manifesting through the creation or 
reinforcement of existing environmental problems 
such as coastal erosion, oil spills, eutrophication, etc. 
(Olenina, Olenin 2002; Afanasyeva 2014). Since the 
1960s, global environmental awareness has led the 
public authorities to introduce management policies 
that bring together various programmes, projects, le-
gal, organizational, and financial measures aimed at 
reconciling environmental protection and economic 

development (Mochalov 1999; Povilanskas, Urbis 
2004; Afanasyeva 2014).

The unique development of the south-eastern Bal-
tic Sea (Fig. 1) is strongly linked to the changes in po-
litical, social, and economic regimes that took place 
with the collapse of the Soviet Union in the early 
1990s (Gadal 2010). These geopolitics changes have 
had a direct impact on the process of coastalisation 
and coastal land uses since the 1990s, with the demil-
itarisation of coastal territories, the privatisation of 
property, and the development of economic activities 
centred on tourism and industry. In the face of these 
changes, the policies and strategies developed since 
the Soviet era – including in new governance at the 
European level with the accession of Lithuania and 
Latvia in 2004 – in implementing sustainable coastal 
planning between the southeast Baltic Sea countries 
are here analysed.
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METHODOLOGY

This research is mainly based on the compilation of 
scientific articles on the environmental problems ob-
served in the south-eastern Baltic region. Among the 
environmental problems identified by Eaglet (1999) 
and Olenina, Olenin (2002) on a regional scale, we de-
cided to focus on two main ones, namely erosion and 
degradation of coastal ecosystems (Bagdanavičiūtė 
et al. 2012; Łabuz 2015; Karmanov et al. 2018) and 
pollution and eutrophication (Andersen et al. 2017; 
Lavrova 2019).

This analysis was accompanied by a synthesis of 
the various evaluations carried out by international 
organisations such as the Baltic Marine Environ-
ment Protection Commission (HELCOM (a) 2018; 
HELCOM (b) 2018), the OECD (OECD 2019) or the 

Fig. 1 Natural context and coastal dynamics of the study coastline

European Union (Kraus, Meyer 1998). On this basis, 
we identified different legislative, financial and tech-
nical measures for the protection and management 
of coastal regions (Povilanskas, Urbis 2004; Moritz 
2008; Bass 2015), as well as their main advantages 
and limitations.

We also focused our research on the anthropisa-
tion of coastal regions, in particular through the prism 
of studies on changes in land use (Gadal 2010; Vet-
eikis et al. 2011) and on the historical and geopoliti-
cal context of the end of the Soviet period in which 
these dynamics took place (Gadal 2011; Nitavska, 
Zigmunde 2013).

Geographic data were used to support the litera-
ture review (Table 1). The data was downloaded from 
database platforms (e.g. Resource Watch, HELCOM 
Map and Data Service), processed in GIS and extract-
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ed for the regions of interest for mapping or geosta-
tistical purposes.

Field surveys were conducted in September and 
October 2020 at the sites in Klaipeda, Palanga, Curo-
nian Spit National Park (Lithuania), as well as Riga, 
Jurmala, Ventspils, Kolka, and Saulkrasti (Latvia). 
The survey data acquired includes geo-located pho-
tographs and field observations on the markers of 
coastalisation of the south-eastern Baltic region and 
environmental protection measures.

CONTEXT

Political, social, and economic changes leading to 
rapid anthropisation of the coastal zone

The Soviet period: Military control and economic 
specialisation of coastal zones

Until the early 1990s, during the time of the So-
viet Union, a dual process of (1) militarisation and (2) 
economic planning influenced the development of the 
coastal zones of the south-eastern Baltic Sea coun-
tries (Veteikis et al. 2011; Pranzini, Williams 2013; 
Spiriajevas 2014).

The coastal territories formed the external border 
of the Soviet Union (USSR) and acquired, in fact, 
the status of “semi-enclosed zones”, to which access 
was severely restricted and which limited the exist-
ence of densely populated areas close to the shore 
(Pranzini, Williams 2013; Spiriajevas 2014). Except 
for Liepāja, Ventspils and Riga, the Latvian coasts 
remained sparsely populated: the population density 
of the counties of Limbaži or Talsi districts was only 
15 and 18 inhabitants/km2, respectively, in 1990. By 
comparison, some regions in southern Sweden (Ble-
kinge county, 46 inhabitants/km2), Denmark (Sjæl-
land region, 106 inhabitants/km2) or Germany (Meck-
lenburg-Vorpommern state, 74 inhabitants/km2) were 
much more populated at the same time (Sciavina et 
al. 2019). The militarisation of the coast also led to 
the loss of traditional landscapes, such as fishing vil-

lages, and individual cultural and historical objects 
(Nitavska, Zigmunde 2013).

At the same time, the Soviet system pursued a 
policy of economic planning which implied invest-
ment choices: due to the interface role of the coasts, 
this specialisation concerned specific sectors related 
to fishing, tourism, naval construction (mostly mili-
tary), and port industries, as observed in Kaliningrad 
Oblast (Fedorov et al. 2017). Choices were also made 
in terms of production, particularly in the agricultural 
sector. The effects of the land collectivisation poli-
cy initiated in the 1940s were significant: in Latvia, 
the rural landscape was considerably changed, the 
population moved massively to the cities, forcing the 
authorities to adopt “standardised architectural solu-
tions”, notably Soviet housing estates built quickly 
to accommodate large numbers of people (Nitavska, 
Zigmunde 2013).

The changes produced during the time of the So-
viet Union are still having an impact on the develop-
ment of the coastal areas of these countries, now un-
der the influence of a liberal system that is gradually 
increasing the process of coastalisation.

The opening towards a liberal system: a gradual 
coastalisation of the south-eastern Baltic Sea 
coastal regions

The economic liberalisation following the collapse 
of the USSR at the beginning of the 1990s has led to 
an increasing concentration of economic activities in 
coastal areas: the coastal zone now accounts for 5.3% 
of Latvia’s gross domestic product (GDP) and up to 
12% of Lithuania’s GDP (Brunina et al. 2011; Vet-
eikis et al. 2011; Fedorov et al. 2017).

The economic specialisation initiated under the 
Soviet system continued and intensified: “traditional” 
activities such as artisanal fishing or agriculture de-
clined toward other activities which took advantage 
of greater economic openness to develop strongly 
(Eaglet 1999; Spiriajevas 2014; Fedorov et al. 2017). 
These two main activities are:

•	 Industrial, manufacturing, and harbour activi-
ties, whose main centres are located at Klai-
peda, Riga, Ventspils, and Liepāja (Bitinas et 
al. 2005; Gulbinskas et al. 2009; Veteikis et 
al. 2011; Pranzini, Williams 2013; Spiriajevas 
2014); and

•	 Tourist and recreational activities (Fig. 2) de-
veloping considerably throughout the coastal 
region with the enhancement of the architec-
tural and historical heritage (military sites, fish-
ing villages) and the natural heritage through 
the creation of protected areas (Natura 2000 
sites), seaside resorts, and thermal baths (Pal-
anga, Liepāja) (Eaglet 1999; Bitinas et al. 
2005; Armaitienė et al.2007; Žilinskas 2008; 

Table 1 Sources of geographical data used
Nature of the data Source of the data

Underwater sandbanks
Coastal lagoons Helcom brisk Project 2013

Bathymetry GEBCO 2019
Nitrogen concentration
Phosphorus concentration
Plastic pollution of beaches
Dredge disposal sites

HELCOM (a) 2018
HELCOM (b) 2018

Lakes and rivers Vogt et al. 2007
Land cover ESA 2017
Relief Danielson, Dean 2010

Population Ciesin 2012
Sciavina et al. 2019
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Gulbinskas et al. 2009; Brunina et al. 2011; 
Nitavska, Zigmunde 2013; Pranzini, Williams 
2013; Afanasyeva 2014; Spiriajevas 2014; 
Mishurinsky, Bredikhin 2015; Fedorov et al. 
2017).

The transition to a liberal economic and political 
system is also responsible for the increasing concen-
tration of populations in these same areas, although 
“coastline has always been a desired living place” 
(Brunina et al. 2011). There are notable differences 
between the three countries in the study.

The Latvian coast is “the most densely populated 
coastal area in the Baltic’s countries”: in 2010, 77% 
of the population lived within a 100 km coastal strip 
compared to 73% in Estonia and only 22% in Lithua-
nia (Brunina et al. 2011; CIESIN 2012; Pranzini, 
Williams 2013). The largest increases in urbanised 
areas over the last 20 years have been in most coast-
al areas (Fig. 3) (ESA 2017). However, this coastal 
area is still relatively unoccupied, since a third of the 
coastline has sections with low or very low building 
density (Pranzini, Williams 2013). The forested ar-
eas covering 2/3 of the coastal region are tending to 
decrease due to the “excessive exploitation of natu-
ral resources” attributed to agriculture and forestry 
(Fig. 3) (Kraus, Meyer 1998; ESA 2017).

In Lithuania, urbanisation has mainly taken place 
on the mainland coast, around Klaipėda and its sur-
roundings, as well as in Palanga (Vaitkus, Vaitkuvienė 
2005; Veteikis et al. 2011). This concentration can be 
partly explained by a short length of the coast, only 
about 100 km (Vaitkus, Vaitkuvienė 2005). On the 
other hand, over the last 20 years, the largest increase 
in urbanised areas has occurred mainly outside a 
coastal strip of 100 km. Forest cover has been main-
tained, while agricultural areas have been declining 
(Fig. 3) (ESA 2017).

In Kaliningrad Oblast, there is a high concentra-
tion of population in the coastal zone: 84.4% of the 
population of the oblast occupied a coastal strip of 
50 km in 2015 (Fedorov et al. 2017). The most sensi-
tive variations are found near the shore. As in Lithua-
nia, forest areas have increased in contrast to agricul-
tural areas (Fig. 3) (ESA 2017).

Overall, in these three countries, “economic 
growth and increase of population are reflected in the 
landscape by increase of construction and decrease 
of natural territories”, notably in Latvia – with an 8% 
decrease in the forest area in the coastal strip between 
1995 and 2015 (Fig. 3). The semi-natural and agri-
cultural areas are also concerned with a decrease of 3 
and 9% in agricultural areas in Lithuania and Russia, 

Ségeat, 2020

Gloaguen, 2020
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Gloaguen, 2020

Gloaguen, 2020

Fig. 2 Tourist and recreational activities in development on the Baltic coast. These activities are characterized by their 
great diversity: 
• [A] the conversion of Soviet military installations such as the radio astronomy centre in Ventspils.
• [B] the conversion of traditional fishing villages (near Ventspils) where old houses and farms built in the early 20th 

century are signposted with information panels for tourists.
• [C] seaside tourism such as in Palanga with an important tourist offer of bicycles, restaurants, hotels, souvenir shops, 

etc.
• [D] nature tourism in the heart of protected parks, such as the Curonian Spit National Park in Lithuania, the use of 

which is strictly controlled



207

Fig. 3 An ever-increasing urbanisation of the shores. Shares of land use classes in each zoning from the coast in 2015 (left) 
and change between 1995 and 2015 (right) in Latvia [A], Lithuania [B] and Russia [C]

respectively, even though there was stabilisation or 
increase in forest areas due to effective management 
of these resources (Fig. 3) (Gadal 2011; Nitavska, 
Zigmunde 2013). Today, it is in most coastal areas 
that the concentration of urbanised areas is the high-
est (Fig. 4) (ESA 2017). This trend was accentuated 
after 1991, with independence and liberalization of 
economic systems and land management: “the ten-
dencies of the aspects of chaotic territorial develop-
ment […] make permanent penetration for intensifi-
cation of urbanised process” (Spiriajevas 2014). The 
abandonment of agricultural land due to the loss of 
economic value of the agricultural sector has led to 
the development of second homes, which is at the 
origin of the increase in the surface area of urban ar-
eas observed in the coastal strip of the three coun-
tries (Spiriajevas 2014). The inexperience of new in-
habitants linked to the re-establishment of property 

rights has led to numerous abuses: restricted access 
to the coast by national legislation, unsuitability of 
reconstructions with specificities of the landscape and 
natural coastal processes, and abusive use of natural 
resources (Spiriajevas 2014).

Fig. 4 Share of urban areas in each zoning from the coast-
line. Data: ESA 2017
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A unique and sensitive environment resulting 
from multiple natural dynamics

The 730 km long south-eastern Baltic Sea coast-
line is shared between Latvia (495 km), Lithuania 
(90 km), and Russia (145 km) with Kaliningrad Ob-
last (Pranzini, Williams 2013). Sand deposits char-
acterise the major part of the coastline (Fig. 1) with 
(Gulbinskas et al. 2009; Bird 2010; Bagdanavičiūtė et 
al. 2012; Pranzini, Williams 2013):

•	 Wide sandy, sandy/gravel beaches (up to 100 m 
wide), especially on the coasts of the Vistula 
Spit, Curonian Spit, the Lithuanian mainland 
coast, the northern Kurzeme coast and the Gulf 
of Riga (Fig. 1) (Bird 2010; Łabuz 2015).

•	 Developed foredunes (with a width between 
50 m and 150 m and a height generally between 
3 m and 5 m, or even up to 50 m). Reforestation 
and revegetation operations have made it pos-
sible to fix dune migration, which was threat-
ening some villages. Behind them, there is a 
sand accumulation plain with numerous wet-
lands, streams and pine forests (Povilanskas, 
Urbis 2004; Bitinas et al. 2005; Gulbinskas et 
al. 2009; Burnashov 2011; Pranzini, Williams 
2013; Spiriajevas 2014).

•	 Sandbars (between 3 m and 6 m high), gener-
ally 3 to 4 in number, limiting the action of 
swells (Bitinas et al. 2005; Pranzini, Williams 
2013).

The coastline is also dissected by cliffs dating 
from the glacial drift in several sections – Vidzeme 
coast, Sambia Peninsula, Kurzeme west coast (Fig. 1, 
6a) (Bird 2010; Łabuz 2015). Their erosion provides 
sediments feeding the sandy coasts subject to impor-
tant seasonal and cyclical changes (Bird 2010) pro-
duced by natural morphodynamic processes:

•	 The southwest, west, and northwest swells 
cause low energy waves (generally less than 
5 m) (Bird 2010; Bagdanavičiūtė et al. 2012; 
Pranzini, Williams 2013). During autumn and 
winter storms, they can reach up to 13 m in 
height in association with a storm surge of 1.3 
m to 1.8 m (Brunina et al. 2011; Pranzini, Wil-
liams 2013).

•	 Longshore drift transports (Fig. 1) the most re-
cent sediments. Between Cape Taran and Cape 
Kolka, it is south-north, with a decreasing vol-
ume (from 500,000 m3/year to 250,000 m3/
year) until the vicinity of Liepaja, then increas-
ing again (up to 1 million m3/year) at Cape 
Kolka. The drift takes a west-east direction be-
tween Cape Kolka and Riga, with a decreasing 
volume from the cape (50,000 m3/year). Final-
ly, the drift is in a north-south direction on the 
Vidzeme coast, with a decreasing volume from 

Riga (from 25,000 m3/year to 15,000 m3/year). 
The drift takes the same direction between 
Cape Taran and the Polish border (Bitinas et 
al. 2005; Gulbinskas et al. 2009; Bird 2010; 
Pranzini, Williams 2013).

•	 The low tidal range (5–10 cm) is associated 
with the semi-diurnal tidal current (Pranzini, 
Williams 2013).

Some of the hotspots, whether shaped by natural 
dynamics or not, are now important coastal and ma-
rine habitats and species sites, such as the Curonian 
Spit which hosts several rare bird species (Peregrine 
and Red-Legged Falcons, Brown Kites and Pink Star-
lings). Their protection is essential to safeguard the 
biological diversity of coastal regions (Armaitienė et 
al. 2007; Bagdanavičiūtė et al. 2008; Moritz 2008).

RESULTS

Environmental problems caused by coastal 
anthropisation

The progressive anthropisation of the coast has 
created environmental problems or accentuated the 
existing ones. They are of different scale and inten-
sity and cause damage to the coast and to the natural 
dynamics that control its evolution. Certain prob-
lems are the subject of particular attention from the 
public authorities (Bitinas et al. 2005; Brunina et al. 
2011).

Air, water, soil pollution and lagoon eutrophication
Air, water and soil pollution linked to the current 

economic activities comes from stationary sources 
(maritime and motor transport; water, construction 
or industrial waste), as well as from other sources in 
Scandinavia and Poland (Eaglet 1999; Pranzini, Wil-
liams 2013). Some unidentified sources are also re-
sponsible for oil spills affecting wintering waterbirds, 
even though a decrease in the number and volume 
of such deposits has been observed (Olenina, Olenin 
2002; HELCOM (a) 2018; Lavrova et al. 2019). Fi-
nally, part of this pollution is associated with military 
activities from the Second World War until the end of 
the USSR: dumps, ammunition depots (up to 80,000 
units in the Baltic Sea), chemical substances, etc. (Ea-
glet 1999; Bitinas et al. 2005; Nitavska, Zigmunde 
2013; HELCOM (b) 2018). The elimination and 
treatment of this pollution continue to be an impor-
tant issue, especially as it exerts negative externalities 
on human activities, such as the deterioration of the 
recreational quality of coastal waters (Fig. 5) (Eaglet 
1999; Vinogradova 2017). For example, except for 
some Finnish beaches, Lithuanian and Latvian beach-
es have the highest levels of plastic waste measures in 
the entire Baltic Sea (HELCOM (a) 2018).
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Pollution of rivers (Pregolya or Neman, for ex-
ample) by human activities in the catchment areas, 
despite agricultural and industrial decline, causes an 
early eutrophication phenomena leading to an ex-
cess of fish mortality in the Curonian and Vistula 
lagoons (Eaglet 1999; Vinogradova 2017). Indeed, 
considerable disturbances in the level of nutrients 
(nitrate, phosphate, phosphorus, nitrogen) have been 
detected in the Baltic Sea, with a peak in the 1980s. 
These chemical fertilizers concentrations caused eu-
trophication processes that lead to biological imbal-
ances in ecosystems and chronic anoxia. However, 
the implementation of efficient sewage treatment 
measures allows to limit and improve the “health” 
of the Baltic Sea (Olenina, Olenin 2002; Andersen 
et al. 2017).

Degradation of coastal dunes and destruction of 
vegetation cover

Tourism has negative effects on coastal ecosys-
tems, especially when the tourist load becomes high 
during the summer period, while marine and coastal 
ecosystems (sand bars, dunes and vegetation for ex-
ample) provide ecosystem services such as protecting 
human settlements from coastal erosion (Afanasyeva 
2014). Tourists are responsible for the degradation 
of the vegetation cover, implying the reinforcement 
of the deflation of the dune crest. The trampling of 
dunes by bicycles or strollers further accentuates this 
process, as is the case in the southern Gulf of Riga, 
for example (Pranzini, Williams 2013; Žilinskas 
2008). Beach access roads cut the dunes and dissect 
them, causing their rapid degradation. Works related 
to constructions behind the dunes cause further dam-
age to the dune slopes (Žilinskas 2008). Problems 
concerning the protection of these dunes are observed 
in the Curonian Spit National Park (see Discussion) 
(Moritz 2008).

Reinforcement of shoreline erosion
Although the coastlines of the south-eastern Bal-

tic Sea show a relatively stable overall trend, with 
a rate of change of –1.13 m/year between 2007 
and 2017 (EMODnet, TNO, Deltares 2019). Natu-
ral processes may explain the erosion of the Baltic 
coast (Fig. 6) (Gulbinskas et al. 2009; Pranzini, Wil-
liams 2013):

•	 Rising sea level. There was an acceleration of 
sea level rise in the Baltic Sea, estimated at 
+0.4 mm/year between 1899 and 1875 com-
pared to +3.9 mm/year between 1975 and 
2005 (Žilinskas 2008). These rapid and sig-
nificant changes observed in recent years can-
not be explained by isostatic movements of 
the Earth, which remained almost unchanged 
over the same periods. This rise in sea level 

Fig. 5 Pollution and eutrophication at the heart of envi-
ronmental concerns. [Up] The Gulf of Riga as well as the 
Lithuanian Baltic coast are among the most concentrated 
areas of phosphorus and nitrogen in the Baltic. [Below] In-
formation board with water quality measurements detailed 
to the public (Klaipeda)
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causes “enhanced shore-erosion processes.” 
(Jarmalavičius et al. 2001).

•	 With the increase in the frequency and dura-
tion of strong wind events, the return period for 
strong storms has recently reduced from 6–8 
years to 2–3 years. The reinforcement of these 
winds is responsible for the weakening of fore-
dunes (Žilinskas 2008).

•	 The increase in air and water temperature is 
responsible for the decrease in the number of 

days with snow, and ice cover serves as natural 
protection against erosion (Žilinskas 2008).

Other factors tend to show the evolution of the 
coast increasingly conditioned by humans, manifest-
ing itself in terms of pressure and degradation.

The first factor is the disturbance of the inputs and 
sedimentary stocks necessary for the balance of the 
beaches. This reduction in the volume of sand is linked 
to the construction of hydroelectric dams on large 
coastal rivers (Daugava, Venta, Gauja) (Eaglet 1999; 
Pranzini, Williams 2013) and the depletion of coastal 
sedimentary reverses by human activities (degradation 
of dunes, dredging of sand and gravel required by the 
extension of ports) (Karmanov et al. 2018).

The second factor is the disturbance of natural 
forces controlling the evolution of the coastline by 
hydrotechnical constructions (dikes, breakwaters). 
These structures disturb the littoral drift and act as 
sand traps, causing chronic erosion on the coasts 
downstream of these developments (Bagdanavičiūtė 
et al. 2012; Jarmalavičius et al. 2012; Pranzini, Wil-
liams 2013; Karmanov et al. 2018). The most impor-
tant peaks of variation are located near port infra-
structures (Ventspils, Liepaja, Klaipeda) (Žilinskas 
2008; Gulbinskas et al. 2009; Jarmalavičius et al. 
2012; Pranzini, Williams, 2013).

DISCUSSION

Progressive implementation of strategies for 
coastal protection and management

Faced with increasing anthropogenic pressures on 
the coast, causing multiple environmental problems, 
the coastal protection and management strategies 
were put in place during the years of the Soviet Union 
and updated in recent years after the restoration of in-
dependence and integration in the European Union.

Coastal protection measures: “soft” techniques and 
coastal defence

The “soft” coastal protection techniques (Fig. 7) 
are notably applied in Lithuania, which has developed 
an approach with “limited intervention”, from the Na-
tional Coastal Zone Management Programme set up 
in 2003: it mainly aims at maintaining sandy beaches 
and preserving foreshores and forests by installing 
special fences to capture the sand, planting vegetation 
in dunes, etc. (Povilanskas, Urbis 2004; Gulbinskas et 
al. 2009; Pranzini, Williams 2013). This policy fol-
lows a progressive awareness of the problems caused 
by erosion even though coastal protection measures 
have been in place for a long time, dating back to the 
early 19th century (Pranzini, Williams 2013). This 
strategy is most often applied within the numerous 
protected areas like the Curonian Spit National Park, 

A

B
Gloaguen, 2020

Gloaguen, 2020

Fig. 6 Examples of eroding areas on the Baltic coast. [A] 
Erosion hotspots, cliffs and hills like on the Lithuanian 
mainland coast are strongly eroded during storm events. 
[B] The strongest swells caused several trees to fall on the 
beach at Kolka, for example
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and 1990s. They are located mainly in the coastal 
settlements of the Sambian Peninsula concentrating 
several economic activities (Baltiysk) and in the Cu-
ronian Spit National Park, which was protected only 
later. In the 20th century, beach impoundment struc-
tures became widespread along the Russian coasts as 
they were considered the most effective in the fight 
again erosion. These structures support other com-
plementary operations such as beach nourishment or 
dune support activities (Burnashov 2011; Pranzini, 
Williams 2013, Bass 2015).

Coastal management measures: legislation and 
programmes

Various laws and standards were created in the 
USSR in the early 1980s: they aimed to strike a bal-
ance between environmental protection and the de-
velopment of economic activities by controlling “[…] 
location of recreation places for the national economy 
objects and arrangement of such territories […]”. The 
restricted access to the coastline created by military 
activities allowed natural areas to be preserved rela-

Stolyarov, 2020

C
Gloaguen, 2020Gloaguen, 2020

A B

Fig. 7 Coastal protection measures. [A] Beach dune resurfacing and reinforcement works in the Lithuanian mainland 
coast. [B] Protection of the dune crest by natural materials with special fencing in Palanga. [C] Protective structures in 
the cities of the Sambian Peninsula, the beach is surmounted by several groynes and overhung by a seafront wall used as 
a promenade (with Google Street View)

which includes among their objectives the protection 
of natural coastal processes (Gulbinskas et al. 2009). 
Their network is quite dense in Lithuania and Latvia, 
and most of them are integrated with international 
programmes (Natura 2000, Interreg, Baltic Green 
Belt) which pursue natural and coastal heritage man-
agement objectives (Nitavska, Zigmunde 2013).

In Latvia, the authorities have only recently ad-
dressed the issue of erosion control, explaining the 
short length of the shoreline protected by coastal de-
fences (only 4 km out of 485 km). Most of the defenc-
es are created from natural materials (wood stones) by 
private owners although there are some hard defences 
(prisms, tetrapod) on the Kurzeme coast (Pranzini, 
Williams 2013).

In Kaliningrad Oblast, there is a long tradition of 
coastal protection developed by the Prussians. This 
protection is based on the system of fortified points 
and breakwater coastal walls, which is also used as 
a promenade wharf (Fig. 7). These structures were 
built and renewed several times at the end of the 19th 
century, in the 1930s, and even recently, in the 1980s 
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tively well (Nitavska, Zigmunde 2013). Since inde-
pendence, the legislative framework serving as a basis 
for environmental protection has evolved differently 
from one country to another.

In Lithuania, legislation is well developed: pri-
ority is given to the preservation of natural coastal 
processes and landscapes (Gulbinskas et al. 2009; 
Žilinskas 2008; Spiriajevas 2014). Several pieces of 
legislation determine the management and use of the 
coastal zones: the most important is the Law of the 
Coastal Zone of the Republic of Lithuania (2002), 
which provides “for safeguarding sustainable use of 
coastal zone for national and public use” and “safe-
guarding the implementation of protection measures 
for nature and cultural monuments” (Žilinskas 2008). 
The law imposes very strict provisions, such as the 
limitation of construction in a strip of 100 meters 
from the Baltic Sea coast and 50 meters from the 
Curonian Spit coast. Work on properties as well as 
their renovation or restoration is closely supervised, 
as the coastal strip is state property and any human 
activity must be regulated (Spiriajevas 2014). On the 
other hand, the country has set up an ambitious forest 
recovery programme: forestry companies engage in 
replanting when they deforest plots, which has led to 
“forest management in Lithuania […] rather intensive 
and sustainable during the last decades” (Vaitkus, 
Vaitkuvienė 2005).

In Latvia, the development of various environ-
mental protection laws was a long process (Brunina 
et al. 2011). It was carried out in the context of po-
litical, social, and economic changes that allowed 
“illegal use of natural resources and quite often also 
degrading of natural territories” (Nitavska, Zigmunde 
2013). Accession to the European Union (2004) and 
the obligation to follow up on the inherent directives 
allowed the promulgation of new planning legisla-
tion, although there are still deficiencies: for exam-
ple, no law on coastal erosion is dedicated to coastal 
activities (Brunina et al. 2011).

There is no independent or specific legislation for 
the coastal zones in Russia: the country is a rare ex-
ception in Europe (Afanasyeva 2014). This lack of 
regulation is at the root of many conflicts of inter-
est between coastal activities and makes it difficult to 
put in place measures to reconcile the rational use of 
coastal resources with nature protection (Bass 2015).

The “lack of definition of the main pressures on 
biodiversity” (OECD 2019) could explain “the un-
controlled construction of buildings on the coast in 
connection with the development of tourist activities” 
(Kraus, Meyer 1998).

The development of coastal zone legislation is 
strongly influenced by the development of interna-
tional strategies and programmes such as (Gulbinskas 
et al. 2009):

•	 The Helsinki Convention (1995), which pro-
vides for the objectives of combating pollu-
tion, protecting habitats and biological diver-
sity, and the rational use of marine resources 
(HELCOM);

•	 The Recommendation of the European Parlia-
ment and the European Council concerning the 
implementation of the principles of Integrated 
Coastal Zone Management (2002), which pro-
motes the conservation and the development of 
economic activities as well as the integration 
of different planning tools and documents, at 
multiple scalar scales; and

•	 The Birds (1979) and Habitats (1982) Direc-
tives, the implementation of which involves 
the establishment of the Natura 2000 network 
imposing restrictions on specific areas for the 
protection of fauna and flora (Bagdanavičiūtė 
2008; Moritz 2008).

What are the limits of coastal protection and 
management strategies?

The costs of erosion control operations are 
high, whether they are “soft” or “hard” solutions. 
In Lithuania, expenditure to preserve coastal dunes 
amounts to almost 15,000 € per kilometre of coast-
line and justifies limited action on critical sections 
(Spiriajevas 2014). In Kaliningrad Oblast, funding 
is proving to be increasingly insufficient to the point 
that “the pace of restoration work lags far behind 
the rate of coastal destruction” (Eaglet 1999): an in-
creasing number of human settlements are now vul-
nerable to erosion, especially during storm events 
(Burnashov 2011).

The effectiveness of coastal defence structures is 
questioned: “the durability of operation of gabions in 
stormy conditions raises great doubts” (Bass 2015). 
In Kaliningrad Oblast, they have been able to restore 
the geomorphological “good state” of the coastline, 
but these solutions can only protect the coastline over 
a limited length; more marked erosion is often ob-
served downstream of these structures (Pranzini, Wil-
liams 2013). They are also responsible for a decrease 
in sedimentary inputs in the north of the Sambia Pe-
ninsula and along the Curonian Spit (Karmanov et 
al. 2018). In Latvia, it is estimated that “around 40 
per cent of the existing coastal protection structures 
can ensure only short-term or partial protection of the 
endangered objects since they are inappropriate for 
local situations and are in critical conditions”. These 
problems add to the fact that only a very small part of 
the coastline is protected (Pranzini, Williams 2013).

Environmental protection laws are criticized for 
being too restrictive for the development of eco-
nomic activities in Lithuania (Spiriajevas 2014). In 
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Latvia, this “overprotection” is even at the origin of 
the “number of illegal coastal protection solutions set 
up along the Latvian coastline” which “may end up in 
coastal erosion on the even larger extent, especially 
in cases of a hard solution” (Brunina et al. 2011). 
Planning policies based on “integrated” management 
come up against public and private interests, which 
are particularly sensitive in unprotected coastal ar-
eas (Spiriajevas 2014). In the Curonian Spit, in the 
Lithuanian National Park, the main tensions focus 
on the desire of the municipalities to develop more 
tourism and on the wish of the local inhabitants to 
be more involved in the governance of the park. The 
missions of the Lithuanian National Park are diffi-
cult to implement because they are also part of trans-
boundary cooperation with the Russian Curonian Spit 
National Park. It does not have the same approach: 
planning and protection appear to be secondary in the 
Russian part, as the park has no control over munici-
palities (and thus no restrictions on construction, for 
example). The focus is more on the development of 
eco-tourism. The Russians want to collaborate in a 
limited way such as the implementation of a unified 
tourist information system, for example, while the 
Lithuanians expect broader cooperation with mutual 
learning (Moritz 2008).

These policies of protection and management 
strategies require significant financial and human re-
sources for their implementation, which are insuffi-
cient in Lithuania (Žilinskas 2008). The same is true 
in Latvia, where former military sites and collective 
farms were denationalized or privatized in the early 
1990s. The lack of coastal management strategies 
leads to unclear situations and the emergence of di-
vergent interests, creating multiple cases of abuse that 
lead to “uncontrolled territory development or land-
scape degrading and inaccessibility of landscape” 
(Nitavska, Zigmunde 2013). These territories which 
have remained without legal owners have been sub-
ject to damage to natural and cultural heritage objects, 
despite the former Soviet regulations guaranteeing 
their protection – a ban on building in dune areas, for 
example (Nitavska, Zigmunde 2013; Brunina et al. 
2011). Protected areas lack management plans and 
are insufficiently funded to be fully effective (OECD 
2019).

CONCLUSIONS

Since the end of the 1980s, the countries of the 
south-eastern Baltic Sea have been experiencing a 
particularly intense and rapid anthropisation of the 
coastal zone, due to political, social, and economic 
changes associated with the end of the Soviet Union. 
These pressures are exerting themselves on a highly 
sensitive environment, which until then had remained 

relatively untouched by any major development with 
the militarization of the coasts.

The changes are manifested firstly by the strength-
ening of human stakes in the coastal regions, due to 
the increasing concentration of specific economic ac-
tivities with industry and tourism; secondly, by the 
increase in urbanised areas, with phenomena of peri-
urbanisation and the decline of the agricultural sec-
tor.

These changes are also reflected in a clear degra-
dation of the coastline and disruption of the natural 
dynamics which influence its evolution. As a result, 
many environmental problems have been identified, 
such as water and soil pollution, the weakening of 
coastal ecosystems, and the increase in coastal ero-
sion, the evolution of which is increasingly condi-
tioned by human action.

Consequently, the public authorities have devel-
oped policies for the management and protection of 
the coastal zone, linked to the global context of envi-
ronmental awareness. However, these policies differ 
between the three countries in the study in terms of 
the strategies adopted and the technical, legal, finan-
cial, human, and other means put in place to achieve 
the objective of “sustainability”, making it possible 
to reconcile environmental protection and economic 
development in coastal regions.

Lithuania seems to be the country that comes 
closest to this objective, although Latvia is gradually 
catching up in terms of environmental policy, thanks, 
among other things, to the application of directives 
and conventions at the European and international 
level (UNESCO, RAMSAR). Nevertheless, in the 
context of climate change and the ever-increasing an-
thropisation of the coastal regions, it seems necessary 
to further develop coastal area management on the 
scale of the Baltic Sea in territories that have remained 
fundamentally interdependent with each other.
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