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”… my country, thou art like health; how much thou should be prized only
he can learn who has lost thee. Today thy beauty in all its splendour I
see and describe; for I yearn for thee .… bear my grief-stricken soul to
those wooded hills; to those green meadows streched far and wide along
the blue Niemen; to those fields painted with various grain, guilded with
wheat; silvered with rye; where grows the amber mustard, the buckwheat
white as snow, where the clover glows with a maiden’s blush …”
Adam Mickiewicz in the introductory lines of Pan Tadeusz, 1832-34.
Mickiewicz, writing in Polish language from his exile in Paris, actually praises his native
Lithuania in the lines above. Mickiewicz is acknowledged as a national writer in Poland and
Lithuania, and is highly regarded in Belarus (he was born in present Belarus) and Ukraine,
then all part of tsarist Russia, which Mickiewicz opposed. On the west of the Baltic Sea
Sweden’s Selma Lagerlöf played a similar role, with romantic descriptions of her native
Värmland, at the border between Norway and Sweden, and with a long-term Finnish minority.

Environmental problems have their roots in the use of
natural resources. Forests, fields, and mountains form
the basis for agriculture, forestry, and industrial
production, which have an impact on the environment.
Behind these, there are the roads of development of
societies and economic and political decisions. It is thus
important to get an understanding of these aspects to
get a grip on the environmental situation. In this chapter,
we will study the Baltic Sea region, its nature, countries,
history, and economy, which form the background to
the environmental situation in the region.
Even if many environmental problems are the same
all over the world, each area also has its specific
challenges to deal with. Although there have been
negative impacts on the environment, it is important to
recognise that, in comparison to other areas, the Baltic
Sea basin is an area of the world where resources are
plentiful, the population limited, and societies developed.
The conditions for taking care of the Baltic Sea basin
environment are good.
The drainage area, or basin or catchment, of the
Baltic Sea is the entire area of land from which water
flows into the Baltic Sea. The Baltic Sea basin covers
15% of all Europe, accounts for a large part of Northern
Europe, includes 14 countries in whole or part, and has
a population of about 85 million. It is an area where
east meets west and north meets south. The iron curtain
went through the middle of the region for 50 years, until
it was removed during the dramatic political changes in
1989-91. This history characterizes the region politically
and has created a platform for present developments.
It might seem strange to focus on such a heterogeneous area as the Baltic Sea region, but there are
several reasons why a drainage basin is a natural unit
for study of the environment. The flow of water defines

an area in a more ecologically relevant way than e.g.
political or national borders. Eventually, most pollutants
are carried and disseminated by water flows. Thus, many
impacts are limited to the region. The Baltic Sea basin
is an example of an “ecogeographical region,” a natural
unit for environmental issues.
It is natural for a basin area to have some common
history. For hundreds of years, waterways provided the
easiest way of travelling and ships connected the coasts,
rather than roads connecting the inland as today. This
is reflected in the history of the Baltic Sea region. Today,
it is rather common interests and responsibilities that
link the countries in a region to each other. Paramount
are efforts to create international security, which means
not only absence of war but a secure life in a deeper
sense, including environmental security. Environmental
co-operation is part of the effort to develop a Baltic
security community. There has been environmental cooperation in the Baltic Sea region since the 1970s.
The Baltic Sea basin is one out of six major basins
on the European continent, and about one of 60 in the
world as a whole. In Europe, the others are the North
Sea, the Mediterranean Sea, the Black Sea, the Caspian
Sea, and the smaller White Sea/Barents Sea basins.
Though these are very different, basin environmental
studies have much in common.
Distribution of pollutants by wind and rain is also
relevant and therefore we will not limit ourselves only to
the basin. In particular, the Baltic Sea region receives
significant amounts of airborne pollutants from Western
Europe, and exports some to Russia and the Ukraine.
Dispersion of pollutants through the atmosphere means
that we are also part of the global environment, with both
responsibilities and rights. We will thus make both
continental and global comparisons whenever relevant.
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THE BALTIC SEA BASIN
LAND, WATER, AND CLIMATE

The Baltic Sea basin
The Baltic Sea drainage basin consists of the Baltic Sea itself and the land area,
that drains into the sea, called the catchment.
The land includes wholly or partly the territory of altogether 14 countries
with about 85 million inhabitants. In addition to the nine coastal states – Sweden,
Finland, Russian Federation, Estonia, Latvia, Lithuania, Poland, Germany, and
Denmark – almost half the area of Belarus is in the basin, and smaller parts of
the Ukraine, Czech and Slovak republics drain through Poland in the south, and
small parts of Norway drain through Sweden in the west.
Germany contributes comparatively small land areas along the river Odra
and the coast itself. However, also some of the areas that drain into the North
Sea through Elbe are often of concern in a Baltic context by tradition since
Hanseatic times. If Kattegat is included, about 50% of Denmark drains into the
Baltic Sea.
The whole drainage area covers 1,745,000 km2. If the Baltic Sea is added,
the total area is 2,250,000 km2. This is about 15% of all Europe.
The border of the drainage basin is called the water divide. The Baltic water
divide is easy to find where the basin is bordered by high mountains. On the
Scandinavian mountains in the north and west, the water divide and the
national border between Norway and Sweden almost coincide along the
ridges. In the south, the Carpatian mountains form the water divide which
again practically coincides with the national borders between Poland and
its two southern neighbours. In the east, however, the divide is found in a
much flatter landscape where in Belarus the sources of the rivers of Dvina/
Daugava going to the Baltic Sea and Dnjepr flowing to the Black Sea are
close, and equally in Ukraine where sources of river Bug going to the Wisła
and further to the Baltic and Dnjestr going to the Black Sea are close. These
are the areas where the Vikings crossed from the Baltic to the Black Sea
basins 1,000 years ago. Also in Germany and Denmark, the divide is found
in a flat landscape.

Figure 4.1. The Baltic Sea basin (including Kattegatt).
The drainage basin, also called the catchment or
watershed, is the marked area. The demarcation line
is called the water divide. The basin includes nine
coastal states and another five states which are partially
inside the basin. National borders are indicated by thinner solid lines. About 85 million people live within
the basin, which has an area of 2,250,000 km2 including
the Baltic Sea, which covers 24% of the basin.

Rivers, lakes, mountains, and plains
The nature of the Baltic Sea basin is diverse (see further Chapter 3). It can be
described from many perspectives. In general, it is characterized by boreal forests
in the north, agricultural areas in the south, and an abundance of water.
In the southern-most part of the area lies the Tatra mountains and the mining
areas of the Czech and Slovak Republics, which drain to the Baltic Sea via the
Odra and Wisła rivers. This area, and the southern-most part of Poland, contribute
substantial amounts of pollutants to these two rivers and to the Baltic Sea. Just
north of these mountains, in the southern part of Poland, western Ukraine and
Belarus, is a densely populated industrial and agricultural area. The arable land,
20% of the catchment, is concentrated there. In Poland alone there is 41% of the
arable land. In the south, the population density is also by far the highest. Poland
accounts for almost half the population in the basin with its 39.5 million inhabitants.
The eastern rim of the Baltic Sea with the Baltic States and Russia south
of St. Petersburg are less populated, but in some parts of this area, there is
a concentration of heavy industry. The largest rivers in the east are the
Nemunas and Daugava.
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The central part of the drainage area, made up of Sweden, Finland, and northwestern Russia, has a large number of lakes, 83,000 of them in Sweden alone.
Located in this central part are Lakes Ladoga, Onega, Peipus/Chudskoe, and Vänern,
which in fact are the largest in Europe. The water from Ladoga and Onega in
Russia, enters the Gulf of Finland via the important but short Neva river.
The north is dominated by forests, where forestry is of great economic
importance. Sweden, Finland, and north-western Russia together have close to
80% of the forests of the basin.
In the most northern and north-western parts of the basin, there are large
and high mountains, the Swedish and Norwegian fjell (mountains). This region
is only sparsely populated. There are a number of large rivers there, several
with impressive waterfalls, many of them with hydroelectric power stations
and large upstream reservoirs.

Climate and weather
Figure 4.2. Mean annual precipitation in the Baltic
Sea basin. As a whole the Baltic Sea basin receives
450 km3 of precipitation per year. The amount of
precipitaion ranges from very wet areas in the
Norwegian mountains with 3,000 mm annually, to drier
areas on the north-eastern rim and southern agricultural
regions with below 300 mm annually (data compiled
by Lars Hedlund).
Figure 4.3. Mean annual temperature in the Baltic
Sea basin. There are large temperature differences
in the basin due to its long north-south extention of
3,000 km. In the Norwegian and Swedish mountains
the peaks are always covered with snow and ice and
the mean temperature is -4oC. In the south-west, snow
is irregular and the mean temperature is +12oC (data
compiled by Lars Hedlund).
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The Baltic Sea basin has a long north-south extension, about 3,000 km. The
climate is thus different in the north and south. The mean annual temperature in
the north is 0oC. The peaks of the northern mountains are covered in ice and
snow the whole year around (mean annual temp -4oC). Close to the coast,
however, the summer may be quite warm. In summer in the far north it is light
all day and night, and the growing season is short and intense. In the southern
end of the basin, the mean annual temperature is 8-12oC.
A consequence of the large temperature gradient is that persistent organic
pollutants are transported by winds from the south to the north, by being
evaporated in the south and precipitated in the north which functions as a cold
trap. This is evidenced by decreased concentrations of these substances in the
south and constant or increased concentrations in the north.
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The Baltic sea basin has a comparatively large volume of precipitation each
year. In total, it amounts to 450 km3. Evenly spread out over the basin it amounts
to 40 cm of water per year. The sparsely populated north is characterised by high
precipitation and low evapotranspiration and thus has an abundance of water
resources. In the south, on the contrary, precipitation is lower and evapotranspiration
higher. Water availability limits agriculture in large areas of Poland.
The run-off is also different in the north and the south. In the north, the large
amounts of precipitation remain as snow and ice during the long winter. In
spring, when the snow melts the run-off has a sharp peak. In the south, the runoff is in fact largest during winter and does not have the same inter-seasonal
variation, although spring in the Tatras and the Carpatians do give the large
rivers an increased volume of water.
Dominating winds come from the west in the region. As a result, pollutants
from the industrial areas in western Europe, the continental Ruhr area, and
England, are transported to the region with the prevailing winds. This is
particularly harmful to western Sweden, where buffering capacity is low and
acidic substances (e.g. sulphuric and nitric acids) in the clouds are precipitated
as acid rain. The radioactive cloud from the 1986 Chernobyl disaster in the
Ukraine happened to be transported to the west, e.g. Belarus, Finland and
Sweden, due to unusual weather conditions.

A catchment formed by glaciations
Glaciations played an important role in shaping the region. The northern part of
the drainage area, where the large inland ice removed material, has acid bedrock;
the soil cover is thin, and the landscape “young” with many lakes and rapids.
More to the south, the glacial ice was thinner, and did not stay for long and
deposited more material than it removed. The soil deposited by the ice, called
till, is rich in clay and nutrients. The margin of the glacial ice can be vaguely
recognised through a string of lakes.
The landscape further south beyond the influence of the latest glacial ice is
“mature,” i.e., the lakes have often been filled up and the rapids smoothed out.
The soil deposits are from previous glaciations and have undergone considerable
changes. In some areas there are loess, a fine-grained, wind-blown, fertile
material deposited in a tundra region close to the ice margin.
Below, we will look at the Baltic Sea drainage area focusing on a few
properties of importance from a geo-ecological viewpoint.

Figure 4.4. Winter in mid-Sweden. A large part of
the Baltic Sea region enjoys good winters with snow
and ice, skiing and skating. During the last 20 years
the line north of which winters are "good" has however
moved north. On a given latitude the winter is colder
further to the east. (Photo: Inga-May Lehman Nådin.)
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Geology of the Baltic Sea basin

Box 4.1
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Figure 4.5. Bedrock map of the Baltic Sea basin. Mya = million years
ago. (Redrawn from Erlingsson, 1991)

Bedrock
Our geological period, the Quaternary, is counted from about two
million years ago. In the bedrock map of the area, the rocks are
classified according to their age. In general, older rocks are harder
and younger rocks softer.
The older igneous rocks, such as granite, and metamorphic
rocks, e.g. gneiss, are hard and acidic. The water percolating through
such bedrock has a low alkalinity, and a low buffering capacity
against acidifying substances such as sulphur and nitrogen. The till
produced in such areas is likewise rather infertile. Sandstones are
as devoid of nutrients as are the igneous rocks. Their permeability
is higher, the younger they are. Conglomerates are basically
sandstones with gravel and stones mixed in. Occasionally also
eruptive bedrock, such as basalt, the remnants of ancient volcanoes,
may occur. The younger claystone and limestone contains
significantly more nutrients. Claystone is also characterized by a
low permeability. The most recent geological period has mostly
generated loose sediments, not yet consolidated to bedrock.
On the basis of how bedrock influences the chemical conditions
of water, bedrock can be grouped into acidic (e.g., granite, leptite
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Figure 4.6. Soil map of the Baltic basin. (Redrawn from Erlingsson, 1991)
and gneiss), intermediate (e.g., alun shale, porphyrite and
sedimentary gneiss), basic (e.g., amphibolite, gabbro and olivine)
and calcareous rocks (e.g., dolomite, limestone and marble); the
more acidic these rocks are the more acidic the runoff-water will
be, i.e., the lower the pH-value of the water.

Soils
Glaciofluvial material is glacial river material deposited inside, at or
outside the border of the ice in water or on the land. Deposition in
water leads to sorting of the material according to weight, density,
size and shape. Typical formations are eskers and sandur cones
along the outermost edge of the ice. Most glaciofluvial deposits are
rich ground water aquifers and the coarse-grained material has
particularly high water permeability.
Glaciolimnic and glaciomarine sediments are made up of
glacial clay and silt that was deposited in calm water bodies where
the sediments were given enough time to sink to the bottom.
The material has low infiltration and groundwater transport
capacity.
Till is the material that was deposited directly by the inland ice.
It is unsorted sometimes with a high proportion of fine sediment.
Tills are named after their major soil type constituent, e.g., sandy till
or boulder till. If more than a few percent consists of clay, then the
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Geology of the Baltic Sea basin

Box 4.1

•

•
•
•

in areas with glaciolimnic deposits i.e., material deposited
in glacial lakes, we find some agriculture, but limited since
such material is often too stiff for agriculture, due to lack
of course materials.
areas with loess are excellent for agriculture.
areas with Aeolian sand, i.e., wind-blown sand, or sand dunes,
have a low fertility.
peat deposits are found in former lakes that have been
completely covered with vegetation and by bogs. Peat
may be mined for energy purposes.

Bedrock, soil, and land use

Figure 4.7. Land use map of the Baltic Sea basin. Land use is depending
on the soil type (Data from http://www.grida.no/baltic/htmls/maps.htm)
till will behave much like clay, although it is more fertile. Clay till is
common in the southern parts of the Baltic area.
Organogenic soil types, e.g. peat and mud, have poor
permeability but large water storage ability. The water content is
frequently 75% or more.
Loess is wind-transported, porous, yellowish, silt-sized
sediments of Pleistocene age.
Marine deposits are sediments deposited in a marine
environment.
Fluvial deposits are material deposited by rivers on flood-plains
or deltas.
Weathered bedrock can contain any soil particle fraction and
can look very similar to till. The difference is mainly that it consists
of local minerals, wheathered from the local bedrock, whereas till
contains an assortment of minerals from region, carried to the
location by the advancing ice.

Soil and land use
Land use implies many aspects ranging from agriculture and
horticulture with different crops and trees to ditching, fertilising, urban
development and roads. In the land use map, we distinguished
between unproductive land, forested land, and land for grazing
and agriculture.
The connection between land use employed by the inhabitants,
the bedrock and the soil types can be explained by only a few
parameters:
•

•

in areas dominated by igneous rocks and till we find mostly
forests. An exception being the clay till areas that are well suited
for agriculture.
in areas with old glaciofluvial deposits we find grazing land
and forests. These deposits are unsuitable for agriculture
because the finer fractions have been washed away.

The glacial periods that have occurred in the Baltic Sea area,
together with the different geomorphological processes, have led
to the present varying soil types. Most of the Baltic region, especially
the northern part, is influenced by the glaciations leaving a rather
thin till soil cover, with occasional outcrops. The numerous lakes
are also a remnant from the retreating ice. As the lakes grow
geologically and the land is rising they are often reduced to wetlands.
The southern part, being only marginally, and occasionally
influenced by glaciations, shows a thicker soil layer with stronger
influence from fluvial and Aeolian processes.
The bedrock and the Quaternary deposits covering the bedrock
have a major influence on the present vegetation, soil water and
ground water, and thereby also on both the quality and the quantity
of the water flowing from the land into streams and rivers, and finally
into the Baltic Sea. The maps of bedrock, soil, and land use should
be viewed together to be properly understood: the bedrock provides
the raw material for land use. The ice eroded, transported and
deposited it as soil. And finally, the post-glacial processes made
the nutrients available to plants, animals and people, decisive for
the land use of today.
The different soil types are decisive for land use and create the
different conditions for, e.g., agriculture. The soil map shows the
soil types in the region, i.e. the “earth” or more correctly the
quaternary deposits, that is the loose layers deposited by the inland
ice on top of the bedrock. These deposits may be of very different
origin and composition. In addition, layers of shifting silt were
deposited outside the edge of the ice as loess soils. The most
densely-populated parts of the Baltic Sea area, around Krakow and
Katowice, are found on loess soils, which are richer.

Land use, ground water, and surface water
An important aspect of land use concerns the capacity to regulate
water transport. Forests, swamps, mires, etc., in the catchment will
level out flow peaks caused by rainy periods, while a high percentage
of open land or steep land, i.e. areas with a high relief in the drainage
area, will have the opposite effect.
The different soil types also result in completely different
conditions for ground and surface water quality in lakes, rivers, and
wells. Within large parts of Denmark and the Baltic states, there
are, for example, major problems with poisoned wells. This is mainly
in areas with relatively loose soils, which have a large water
permeability. If there is intensive agriculture and large quantities of
both chemical fertilisers and manure (which contain nitrogen) are
used, this will easily lead to very high concentrations of nitrite, a
toxic nitrogen compound, in ground water or well-water. In areas
with fine-grained soils, which have less water permeability, these
problems are generally less pronounced.

Based on Erlingsson (Håkanson, 1991)
and expanded by Lars-Christer Lundin
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NATURAL HISTORY
The large glaciations

Figure 4.8. The Helags glacier in Sweden. This
contemporary glacier gives us an impression of what
the world looked like during the time of glaciations.
(Photo: Gunnar Ljungstrand.)

During the last million years, the Baltic Sea area has had at least three large
inland ice ages, glaciations (see timline). In the Alps there is evidence of four
glaciations. The latest – but not the last – which is most important to us lasted
from about 120,000 years ago (or BP, before present) until about 10,000 years
ago. It is called the Vistulian, Valdai or Weichsel glaciation; different names
are used in different countries. The latest maximum ice cover occurred
about 15,000 years ago (see map for the ice limit at that time). Between the
colder periods, there have been warmer so-called inter-glacial periods. At present,
we are in a warmer period of this kind. However, the maps only give a superficial
view of the development. In fact, within each glacial and inter-glacial period
there have been shorter periods of both colder and warmer climate.
The Scandinavian ice cap was largest and thickest during the Elster and Saale
periods. The ice cap was then a maximum of up to 3,000 m thick. It is easy to
understand the enormous forces released when this mass of ice polished, scratched
and depressed the underlying bedrock. Large amounts of water were also bound by
the inland ice, which influenced sea level. During the period of maximum ice the
sea level was about 120 m lower than it is today. By comparison, if all ice on Earth
today was to melt, this would lead to a rise in sea level by more than 100 m.
The latest deglaciation of the Baltic Sea region started about 15,000 years
ago when the Vistulian (or Würm) inland ice had an ice margin position just
south of the present Baltic Sea. Figure 4.11 illustrates the step-wise evolution
of the Baltic Sea region since the time of the latest glaciation. The whole
landscape is influenced and formed by the glacial activity and by the isostatic
land uplift, i.e., the land mass rising after being depressed by the inland ice.

The geological history of the Baltic landscape

Figure 4.9. Ice thickness during the middle of the
Saale ice age. The diagram shows ice thickness along
a north-south axis (left to right), when the ice was
thickest and largest. (Source: Håkanson, 1991.)

As the ice melted and receded, the Baltic Ice Lake was born. When the pressure
of the ice became smaller, the isostatic uplift caused a rapid regression. The
climate was rather mild during this period (Allerød), with forests of birch and
pine. A cold period, called the Younger Dryas, caused a halt in the ice retreat for
about 800 years. Then the forests were replaced by tundra vegetation.
After this, a milder climate caused the ice to shrink and about 10,000 years ago
the Baltic Ice Lake found a new outlet over central Sweden. The Yoldia Sea was
now formed as the Baltic was connected to the Atlantic. However, soon the sound

Figure 4.10. Glaciations during the last one million
years. The white bars mark periods of glaciations, and
the darker inter-glacial periods. The three glaciations
occurred at 1,200,000-1,060,000 years BP (before present) (Elster), 420,000-340,000 years BP (Saale) and
120,000-10,000 years BP (Vistulian) (timescale in
1,000 yrs.). (Source: Håkanson, 1991.)
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over central Sweden raised above sea-level and a new lake, Ancylus Lake, was
created about 9,400 years ago. The temperature increased steadily and the
climate in those days was warmer than at present. Forests of elm, ash, maple
and oak reached far north in the area. When a new outlet broke up between
today’s Denmark and Germany (at Darss) the Litorina Sea was created around
8,000 BP. From the Litorina period to our days both temperature and sea level
have been falling, but with oscillations.
Results of the last ice age are still visible in today’s Baltic landscape, e.g.
end moraines and ice margin deposits (see map). These formations dominate
the countryside within large areas of central Sweden, southern Finland and
along the entire southern Baltic area, i.e. the Baltic States, Poland and Germany.
The particle size of the material is of decisive importance for, e.g., soil fertility,
water permeability and groundwater formation.
Another dramatic feature is the large angular blocks deposited by the
advancing ice. Smaller rocks eroded from the bedrock under the ice form

Figure 4.11. The main post-glacial stages of the
Baltic Sea. From left to right. A: The Baltic Ice Lake
up to 10,000 years BP. B: The Yoldia Sea 10,000-9,400
years BP. C: The Ancylus Lake 9,400-8,000 years BP.
D: The Littorina Sea from 8,000 years BP, which
gradually changed into the Baltic Sea. (Redrawn from
Erlingsson, 1990.)

Figure 4.12. The major processes along the edge of
the advancing or receding ice edge. The advancing
ice deposited angular blocks (middle). Smaller rocks
eroded from the bedrock under the ice formed deposits
of till. Melt water from under ice “rivers” discharge
stratified, sorted, material in the smaller or larger eskers
(front left) or cones and fields known as sandurs (front
right). (After a drawing in Tellus, 1971.)

Figure 4.13. The major end moraines related to the
800 year period when the ice stood still during the
last glaciation. Ten different moraine lines (1-10) are
shown. The end moraines are large ice margin deposits
of material which today dominate the land-scape in
central Sweden and Finland, in northern Germany, and
Poland, and in the three Baltic states. The particle size
of each moraine is important for soil fertility, water
permeability, and ground water formation. (Nilsson,
1972 and Woldstedt, 1955.)
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deposits of till. Melt water from “rivers” in the ice discharge stratified (sorted)
material in the form of sometimes large eskers or large cones and fields known
as sandurs. Figure 4.12 summarises schematically some important concepts
linked to the Quaternary development. It illustrates erosional and depositional
effects of an advancing and receding ice sheet.
The recession of the ice thus ended 8,000 years ago, but the land in the area
is still raising although not so dramatically. The present day isostatic land uplift
is most significant in the northern part of the region (see map). In the Bothnian
Bay, it is 90 cm per 100 year, and decreases to zero in the central part of the
Baltic Proper (from Öland to Latvia), and attains even negative values, i.e.,
submergence in Germany. This is of significant importance for many present
ecological and sedimentological processes.

The present Baltic waterscape – lakes, rivers, and wetland

Figure 4.14. Present day relative land uplift, and
submergence (negative figures). Solid curves are
isobases, i.e. lines of identical uplift. Figures indicate
mm/year. (Voipio 1981.)

Methods
Box 4.2

The glaciation also explains the presence of a rich waterscape, especially in the
northern 2/3 of the region. After the ice melted away, the land had been shaped
to allow a large number of smaller and larger lakes, and water courses to emerge.
Lakes accounts for 6.1 % of the drainage basin.
Finland, the country of a thousand lakes, contributes 24% of all inland water.
Lake Saima in the southern end of the country is the largest. Russia has some of
the largest lakes in Europe, Lake Ladoga and Onega and part of Lake Chudskoje
(Peipsi) on the border to Estonia, and Ilmen Lake. All of these drain to the Gulf

Investigating how water quality
depends on drainage area characteristics

Water quality is described by several water-chemical variables,
e.g., pH, salinity, hardness, conductivity, and oxygen content.
We will select one of these parameters, conductivity, and ask if
there is a relationship between water conductivity and catchment
area characteristics, and if so, which properties have a large or
small influence on the conductivity.
Conductivity is a measure of the number of charged ions
in the water; the larger the number of ions the higher the
conductivity (and also, e.g., the pH and the hardness). It is
expressed as the specific electrolytic conductivity in mS/m,
millisiemens per metre. The conductivity influences e.g. the
affinity of toxic substances to various types of carrier particles,
like humus, clay, etc., and the flocculation and spread of the
carrier particles.

Investigated factors
A number of factors needs to be investigated, namely
•

•

•
•

The water transport of inflowing rivers, Q in m3/sec; Q is here
estimated from the so-called specific run-off but it may also
be measured directly in the rivers.
The size of the drainage area; the larger the area, the higher
the Q and the more water, suspended matter and ions would
be transported from land to water.
The relief, the difference in height in the given drainage area,
will influence the run-off of water from land.
The bedrock: here data on basic rocks (in percent of the
drainage area), intermediate rocks and acid rocks have been
tested.
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•

The soils; here data on till (in percent of the drainage area),
coarse sediments (friction sediments) and fine sediments
(cohesive sediments) as well as percentage-wise data on open
land, mires, forests and lakes have been tested.

The model
A 3-dimensional diagram was developed from statistical methods
using data from from an investigation of 76 catchment areas in
Sweden. The model was able to answer several questions. We
can see that
•

•

•

conductivity increases when the proportion of open land
(cultivated land) increases; this probably depends on the fact
that the open land has fertile, usually fine-grained soil, which
is cultivated and fertilised, leading to a large transport of all
kinds of ions.
conductivity decreases with water transport (Q). This is logical:
the larger the water transport the greater the dilution of the
ions (if everything else is constant).
conductivity is also influenced by the topography of the
catchment area: the more uneven the terrain, i.e. the higher
the relief factor, the faster and greater the groundwater flow
and the fewer ions there are in the water.

We can conclude that the percentage of open land is the
individually most important factor for explaining differences
between water conductivity, that relief is the next most important,
and that water transport the third most important factor. Taken
together, these three factors can statistically explain 64% (r2 =
0.64; r = linear correlation coefficient) of the variation in conductivity
between water courses, including lakes.

Figure 4.15. The Baltic Sea basin waterscape. Major rivers (black solid lines) and lakes (white) and national bordes (white lines) are shown.

Table 4.1. The largest rivers in the Baltic Sea region.
River

Length
(km)

of Finland. It is believed that once the White Sea, Onega, Ladoga, and the Gulf
of Finland were the same water system.
Sweden with a total of 86,000 lakes of one ha or more accounts for 28% of
inland water. Among the largest lakes are Vänern in the West, and Mälaren
which drains to the Baltic Sea, both with considerable agricultural areas, cities,
as well as industries in the catchments.
A series of large rivers drain into the Baltic Sea. The rivers in the north
once had a series of magnificent water falls and rapids. These are now to a
large extent exploited for hydropower stations and their original beauty is lost.
The rivers in the south are more mature and flow magnificently through the
flatter landscape. The largest rivers are the Wisła and the Odra in the south,
and the Nemunas and Daugava in the east.
In the north, there are still large wetland areas, marshes and mires, while in
the south these have to a large extent been drained. Some of the mires are
exploited for peat mining.

Wisła
Daugava
Odra
Nemunas
Kemijoki
Dalälven
Torne älv
Klarälven
Neva

1,068
1,020
860
937
600
520
550
460
74

Mean yearly
expenditure
(m3/s)
1,065
659
573
632
562
370
397
165
2,460

Table 4.2. The largest lakes in the Baltic Sea region.
Lake

Area
(km2)

Country

Ladoga
Onega
Vänern
Peipsi järv
Vättern
Saimaa
Ilmen
Mälaren
Päijänne

17,800
9,900
5,648
3,100
1,912
1,500
1,284
1,120
1,110

Russia
Russia
Sweden
Estonia/Russia
Sweden
Finland
Russia
Sweden
Finland
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COUNTRIES, PEOPLES, AND HISTORY
Peoples and early settlements

Figure 4.16. The first settlers in the Baltic Sea region
arrived already during the Neolithic Age. (Drawing
by Malgorzata Scheiki-Binkowska.)

The Baltic Sea region seems to have been inhabited already as the ice margin
moved north. Remains of Stone Age cultures some 9,000 BP are found on several
locations along rivers and coasts. These were small groups of people depending
on hunting and fishing. The remains of rich Neolithic cultures, which apparently
sustained for 3,000 years, have been excavated on Gotland and Öland.
During all prehistoric and historic times, the Baltic Sea region was affected
by migrations. Archaeologists devote much energy to tracing peoples on the
move, and the end of the Cold War has already provided opportunities for scholars
on both sides of the Baltic Sea to compare notes and to map old links and contacts
over the water. During the Stone Age, much the same type of culture appears on
the Danish isles, on the southern Scandinavian peninsula and on the shores of
today’s Germany and Poland, an early link if you will. The Danish isles (with a
strategic position between the seas) developed a remarkably rich Bronze Age
culture (around 1000-800 B.C.). Scandinavian impact from cultures around Lake
Mälaren in the 9th century has been found in Latvia and East Prussia.
One can distinguish four early population groups around the Baltic Sea:
Finno-Ugrians, Balts, Germanic peoples and Slavs. The mixed heritage of
languages goes back to the period of early settlement. Early Finno-Ugrians
inhabited an area that included southern Finland and the areas around the Gulf
of Finland. The Baltic peoples derive their origin from an Indo-European group
that settled in an area from the upper Volga basin to south-eastern Finland.
North Germans inhabited southern Scandinavia, the Danish islands and
Schleswig; the West Germans were to be found in today’s Germany, and the
East Germans in today’s Poland and adjacent areas. During the so-called period
of Barbarian Migrations (375-568 A.D.) the Germans were on the move because
of climatic changes, over-population, and land shortage. As a consequence,
Germans came in touch with Christianity. During this time, Slavonic peoples
moved into areas that had been evacuated by the Germans.

Early states formation

Figure 4.17. The major migrations in Europe during
5th and 6th centuries. (Map by Karin Hallgren.)

The Vikings. The term Viking is linked to Scandinavian travel between the years
800 and 1050, as far west as Iceland and beyond, as far east as Constantinople,
and as far south as Gibraltar and Sicily (see Figure 4.18). The Viking expeditions
took place in a period when there was much mobility in Europe, but the
Scandinavians travelled farther than others because of their seafaring abilities.
The early formation of states. The consolidation of organised states took
place in phases in Northern Europe. The Scandinavians were gradually organised
during the Viking Age. The most distinct unity was the Danish kingdom that
had the shape of an Anglo-Scandinavian empire under Knut the Great (10141035). Sweden’s way to unity is less straightforward but grew out of some strong
provinces around year 1000 and later. A first major Slavish state emerged in Poland
under Mieszko I and his son Boleslaw. In the north-east, the Russian state gradually
arose around Kiev; under some periods this state grew, while during others it was
fragmented. The early base was the trade on the waterways between the Baltic Sea
and the Black and Caspian Seas. Lithuania, which developed into one of the
largest European states, dates back to the early 14th century.
The diffusion of Christianity. As early as 867, there was a Christian church
at Kiev, and in 988 the Russian prince Vladimir was baptised. Vikings came in
touch with Christianity during expeditions to the British Isles, and Anglo-Saxon
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and German missionaries competed in Scandinavia. Geographic location was
decisive. Denmark was early influenced, and in 1060 the country was divided up
in eight dioceses. On the eastern side of the Baltic Sea, the process was much
slower. As an area, the people of Lithuania was not christianized until 1387.
The Hanseatic League. The Hansa has become a positive and popular word
these days. The word is found in the names of some German cities (Hansestadt
Bremen, Hansestadt Lübeck), also used on German license plates. This goes
back to a trade association, with a solid base in some northern German cities,
that started in the 13th century and reached its apex a hundred years later when
more than 100 towns participated in the network.
Much of the League’s activity was based on the idea of gaining a monopoly
on trade between trading posts in the Baltic Sea and of the exchange of goods in
Figure 4.18. The Vikings. During the period about
800 - 1050 the Vikings living in present day Denmark,
Norway and Sweden travelled widely, much due to
their superior ships that were advanced both with oars
and sail (although only downwind) and could be pulled
over land. The name Viking derives from the word
for bay. (Map by Karin Hallgren.)

Figure 4.19. The Hansa. During the period about
1200 -1500 the trade union Hanseatic League, with
its origin in several Norther German cities, established
a trade monopoly in the Baltic Sea region. In the mid1300s some 100 cities from London to Novgorod
participated. Lübeck and Visby were important but so
were Szczecin (Stettin), Gdansk (Danzig), Kaliningrad
(Königsberg), Riga, Tallinn (Reval), Hamburg, and
Bremen. (Map by Karin Hallgren.)
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Figure 4.20. The harbour of the Hanseatic city Visby
during the Middle Ages. (Courtesy of Uppsala
University Library.)

cities around the North Sea. The League provided a trade axis between, for
example, London and Bruges (Brügge) in the west and such Baltic “upsea”
cities as Visby, Riga and Novgorod.

National awakening of the 19th century
The 19th century was an age of national awakening. Nationalism brought about
the reorganization of Europe, as peoples were united and new states emerged
(e.g. Italy and Germany), and others broke up (e.g. the Habsburg empire). The
ideology of nationalism linked state and nationality (people), and was an idea
that can be traced back to 18th century French philosophy. It was developed by
bourgeois intellectuals during the following century. The reactions to Napoleonic
hegemony in Europe also stimulated German thinkers.
The preconditions of nationalism during the 19th century were dissimilar in
the Baltic Sea region. Danes and Swedes had lived for centuries in self-governing
states, and a Danish and Swedish national consciousness had developed around
language and history. In other areas, where state and nation did not coincide,
nationalism became an ideology fraught with conflict. In the divided Germany
nationalism had a uniting function. Among Balts and Finns – within the Russian
empire – nationalism became a movement that aimed at independence and selfgovernment. National uprisings took place in Polish areas in 1830-31 and 1863,
and were followed by severe Russification.
Nationalism in Estonia and Latvia developed in three phases. In the first
phase, intellectuals started to show an interest in national language, culture and
history (from the early years of the 19th century until 1860). In the second
phase, there was a national awakening with programmes for national actions
and contacts between “activists” and the rank and file (1860-1885). In the third
phase, nationalism developed into a veritable mass movement (1885-). In
Lithuania, the mass mobilization took place a few decades later than in Estonia
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and Latvia. In this country, the Russian pressure was harder and the socioeconomic development later.
Nation-building was formally concluded in Norway in 1905 and in Finland
in 1917, when the countries achieved full independence. Estonia, Latvia and
Lithuania became states of their own in 1918, but their nation-building was
interrupted in 1940. The reawakening of nationalism in Eastern and Central
Europe in the 1980s was a resumption of a process that was never brought to a
conclusion, hence the different situation in the countries in the Baltic Sea region
of today.

Different paths towards democracy
The large and complex changes in Europe in the 19th century – population
increase, the mechanization of agriculture, industrialization, the transport
revolution, and urbanisation etc. – are all phenomena that had an impact on
each other and promoted large transformations of society. The emergence of a
strong middle class provided a basis for bourgeois democracy. The absolutist
rulers were replaced by constitutional monarchies with freedom of speech and
gradually extended suffrage. The revolutions that swept over Europe in 1830
and 1848 provided a push in that direction.
The industrial revolution in Germany and the Nordic countries gained
momentum during the 1860s and the 1870s. A growing class of workers became
the base of political radicalism and trade unions. The Social Democrats were
the largest party in the German Reichstag (parliament) in 1914. In Sweden and
Denmark the links between the political and trade unionist arms of the labour
movement were particularly strong, which helped to strengthen their programs.
A consequence of their influence was the social legislation that saw daylight in
Germany and the Scandinavian countries at the end of the 19th century.
In 1809, Sweden introduced a constitution that divided the power between
the king and the Riksdag (parliament). Denmark adopted a constitution in 1849
(junigrundloven) that was very democratic for its time, based on a distribution
of power and including generous freedom of religion, speech, and association.
There was also a democratic constitution on paper in the German empire at the
time, but in reality the parliament had a weak position. Even the Russian tsar
succumbed to revolutionary pressure in 1905 and called an elected duma to
meet, but the duma itself never developed into a democratic assembly.
The decades around 1900 marked the breakthrough of democracy in Europe,
as far as suffrage and parliamentarianism were concerned. Parliaments became
decisive bodies, when the government was appointed. As the first country in
the world to do so, Finland introduced universal suffrage for men and women
in 1906 while the country was still a tsarist grand duchy. Denmark followed
suit in 1915, and Sweden, under the shadow of the world war and social tensions,
in 1918-1921. World War I resulted in the collapse of the autocratic systems in
Germany and Russia. The democratic powers won the war, and democracy as
such gained a victory. Parliamentary systems were introduced in the German
Weimar Republic and in the new independent states of Poland, Lithuania, Latvia,
and Estonia. The situation was unique: for the first time in history almost all
peoples around the Baltic could participate in free and general elections. But
those who dreamed of a stable democracy were soon jolted out of their illusions.
Once again we find that societies developed differently in the north and
west and in the south and east. In the Nordic countries, including Finland, which
felt a brief extremist threat from the right in the 1930s, democratic government
fortified itself. The economic depression and extensive unemployment in the
1930s were met with an active programme to handle the crisis. A welfare policy
was developed in which the state played an active economic role. State financing
for housing construction was one means of making the wheels turn in the economy.

Figure 4.21. Europe after the First World War. The
darker area indicates the ten states that became independent in the Versaille treaty when the Tsarist Russia,
Austrian Hungarian Hapsburg Monarchy and the German empires were dissolved. (Map by Karin Hallgren.)

Figure 4.22. Europe after the Second World War.
The Soviet Union had enlarged its territory to the west
and included Estonia, Latvia and Lithuania as Soviet
republics and taken over former Königsberg to become
Kaliningrad. Poland’s western border had been moved
to Odra and Neisse rivers. Germany was a divided
country with a western and an eastern part. Europe
soon became split in East and West by the iron curtain.
(Map by Karin Hallgren.)
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Figure 4.23. Song festival in Tallinn on the 18th of
September 1991 celebrating national independence.
The independence of Estonia, Latvia, and Lithuania
had been accepted by the Soviet Union after the failed
coup on 20th August 1991. The Soviet Union was
dissolved by the end of 1991. (Photo: Lars Rydén.)

Parliamentary coalitions were fundamental for stable politics. Governments
succeeded in finding broad political solutions between farmers and workers to
push legislation through the parliaments: in Denmark and Sweden in 1933 and in
Finland in 1937. A culmination period began for social democracy in Sweden and
Denmark. In Sweden, the heyday of social democracy lasted until 1976.

The East and South
On the other side of the Baltic, the young democracies started a march that led
them in an authoritarian direction. In Germany, the deep economic crisis,
stiffening social and political tensions, and the frustration after the defeat in
1918 and the humiliating peace treaty, paved the way for the Nazis. In Poland,
the former socialist marshal Józef Pilsudski extended his power through a
military coup in 1926, as did Antanas Smetona in Lithuania the same year.
Primarily as a means of guaranteeing the survival of a democratic constitution
against extremist forces, coups were staged in Estonia and Latvia in 1934, but
in practice this meant a transformation to authoritarian rule.
Without simplifying the causes behind the fall of democracies on the southeastern side of the Baltic, one can reflect on the reasons why democracy was so
brittle. By way of comparison, Denmark and Sweden, like the rest of western
Europe, had been transformed in stages during the 19th century. One basis for
this was industrialization and its economic repercussions. The level of education
was gradually raised through enlightenment and school reforms. Voluntary
associations played an important role in mobilizing the masses, and there were
improved possibilities for the rank and file to articulate their interests.
The areas that were controlled by the Russian empire, on the other hand,
were underdeveloped from an economic point of view. There was no tradition
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Review

The divided Baltic Sea region

Box 4.3
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Figure 4.27. Politics.

The Baltic Sea region is one of the most heterogeneous in Europe,
as it encompasses division lines between East and West, North
and South. The old “iron curtain” was in fact several different
divisions.

Judaism (including the Karaims in Lithuania). More recently large
immigrant groups have added to the picture, especially with
muslims in Germany, Denmark, Sweden and Finland, and catholics
to Denmark, Sweden and Finland. (Figure 4.25).

Languages

Economy

There are four major language groups in the region: the Slavonic
languages (Russian, Polish, Ukrainian, Belarusian, etc.), the FinnoUgric languages (Finnish, Estonian, Karelian, etc.), the Baltic
languages (Latvian and Lithuanian), and the Germanic languages
(German, Danish, Swedish, and Norwegian). In all there are 15
languages spoken by a relatively large number of people and
about 35 languages spoken by a small number of people. The
languages spoken by a small number of people are connected to
minorities (see Figure 4.28), and the more widely used languages
are national languages. Large minorities that speak other
languages than the national language exist in several countries,
e.g. the Russian language in the three Baltic States, and Swedish
in Finland (Figure 4.24).

Before the end of the Cold War, the Soviet Bloc had a so-called
planned economy, where all decisions regarding production were
taken on a central level. In the West, on the contrary, there is a
market system. The division lines between the two systems, the
iron curtain, divided Europe and cut the Baltic Sea region in two
halves for 50 years. In the past decade, the former planned
economies have been in transformed into market economies with
large-scale privatization. The states in transition suffered a
tremendous economic decline immediately after the shift, but
rapidly improved, although at very different paces (Figure 4.26).

Religions
There are three major religions in the region. The Orthodox church
in the east and the Catholic and Lutheran churches in the west.
The areas of these religions overlap in some countries, for example
in Latvia, where Orthodoxy and Lutheranism are mixed. Some of
the minor religions are old believers in eastern Latvia, Islam, and

Politics
During the Cold War period, the countries on the eastern side of
the iron curtain, belonged to the Soviet Bloc. Europe is divided
very differently today. In the west there are 15 states that make
up the European Union, and there are another 12, the accession
states, which have advanced negotiations to join the Union. In
the east, the former Soviet Republics except Estonia, Latvia and
Lithuania, have formed a loose association called the Commonwealth of Independent States, CIS. (Figure 4.27).

of democracy to fall back upon. The sheer proliferation of political parties
weakened the cause of political democracy. Both Estonia and Latvia experienced
14 changes of government up to the coups in 1934; in Poland the turnover was
even faster. Added to this were the many nationality groups, especially in Poland
and Latvia, which represented a hotbed of ethnic conflict and nationalistic
movements. The economic recession aggravated the situation, and in Latvia
and Estonia economic problems prompted the coups.
Not only in Poland and the Baltic countries, but in nine out of ten newly
independent countries in Central and Eastern Europe, democracies collapsed in
the inter-war years (the exception being Czechoslovakia). Soviet Russia,
established in 1917, in the enormous tsarist empire, gradually slid from what

THE BALTIC SEA BASIN 109

was supposed to be a temporary “dictatorship of the proletariat” into a concrete
hard totalitarianism. With the Soviet annexation of the Baltic republics in 1944
and the communist take-over in Poland and East Germany, the iron curtain fell
between East and West. The route across the Baltic Sea became longer than
ever before. While Denmark, Finland, and Sweden proceeded on the road to
becoming welfare societies, the south-eastern part of the Baltic Sea region went
in the direction of political repression and economic stagnation.
It is, of course, tempting to say that the different routes taken during the 20th
century were already charted during an earlier phase of history. The border was
there as early as the Middle Ages with free (in the west) and enslaved (in the east)
farming populations. But this simplification is nothing else than a brief description,
not an explanation. On the contrary, the West Germans have set an example, rising
from a dictatorship that had taken them to total chaos, into a full-fledged democracy.
The burden of history may be heavy, but it is not impossible to carry.

A cultural meeting place

Figure 4.28. The ethnically heterogeneous Baltic Sea
region. Several of these so-called territorial minorities
have lived in their areas for many hundreds or even
thousands of years. They include e.g. Finno-Ugric
groups in the northeast, Slavonic groups in Central
Europe, as well as Germanic groups in the west. (Map
by Karin Hallgren.)

The Baltic Sea region has, to a large degree, served as a meeting place for
various cultures. Here, orthodox religion from the east met with western
Christianity in its Catholic and Protestant versions. Islam is a not a latecomer in
the region: it came with the Tartars who settled in Poland and Lithuania during
the period of the Lithuanian Grand Duchy. Today, Islam is a vivid religious
element in Germany, Denmark, and Sweden as a result of post-war immigration
from the Mediterranean area and the Middle East.
The language patterns in the Baltic Sea region are complex. Four main speech
areas can be identified, some of which overlap. Germans, Danes, Swedes, and
Norwegians, belong to the Germanic branch of Indo-European languages; Finns
and Estonians to Finno-Ugric; Latvians and Lithuanians to the Baltic; and Russians
and Poles to the Slavonic. Communality of idiom has smoothed contacts, and
language contributes to the close contacts between Finns and Estonians and between
Danes and Swedes. It is, however, ironic that Estonians, Latvians, and Lithuanians
normally cannot communicate with each other in their own languages and often
must use Russian, or another common language.
In all of the countries around the Baltic Sea, there are indigenous (sometimes
called territorial) minorities. These are ethnic groups who have lived in the area
for a long time. There are also immigrant groups with a very long history in the
region. Some examples can be cited here. The Lappish (Saami) population is
found in the sub-arctic area, where they were the first settlers. Today they make
up a population of about 15,000 in Sweden, 40,000 in Norway, 4,000 in Finland
and 1,500 to 2,000 in the Russia. Another minority is the Swedish-speaking
minority in Finland, numbering about 6% of the population; and there is also a
small remainder of Swedish-speakers in Estonia. There are several small FinnoUgric groups in Russia, among them Finnish-speaking Karelians east of the
Finnish-Russian border and Ingrians in the St Petersburg area.
Moving clockwise around the Baltic Sea, there are German-speakers in
Lithuania and Poland, while the former East Prussian, German-language,
Königsberg area, now Kaliningrad, was Russified simply because of the Russian
conquest and immigration. The relation between Lithuanians and Poles in
Lithuania is delicate. The Poles make up around 7% of the population in the
country, thereby constituting the country’s third largest population group (after
Lithuanians and Russians).
Small, and almost forgotten, remnants of peoples also live in the Baltic rim,
for example the Kashubes west of Gdansk and the tiny group of Karaims (a
Jewish sect which denies the talmudic-rabbinic tradition) which has lived for
centuries in central Lithuania and Poland, as well as the slavic sorbs minority in
south-east Germany.
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FACTS ABOUT THE COUNTRIES IN THE BALTIC SEA REGION
Belarus

Area: 207,600 km2
Inhabitants: 10.4 million (2001 estimate)
Capital: Minsk, 1.7 million (1999)
Religion: Eastern Orthodox
Language: Belarusan, Russian
Government type: Republic
GDP per capita: US$ 5,300 (1999 estimate)
Currency: Belarusan Rouble (BR)

Czech Republic
Area: 78,864 km2
Inhabitants: 10.3 million (2000)
Capital: Prague, 1.2 million (1999)
Religion: Catholic, Lutheran
Language: Czech
Government type: Republic
GDP per capita: US$ 11,700 (1999 estimate)
Currency: 1 Czech Koruna (CSK) =100 haléru

Denmark

Area: 43,094 km2
Inhabitants: 5.3 million (2000)
Capital: Copenhagen, 488,000 (1998);
metropolitan area 1.8 million (1996)
Religion: Lutheran
Language: Danish
Government type: Monarchy
GDP per capita: US$ 23,800 (1999 estimate)
Currency: 1 Danish Krone (DKK) = 100 øre

Estonia
Area: 45,200 km2
Inhabitants: 1.4 million (2000)
Capital: Tallinn, 420,000 (1997)
Religion: Lutheran, Orthodox
Language: Estonian (official), Russian
Government type: Republic
GDP per capita: US$ 5,600 (1999 estimate)
Currency: 1 Estonian Kroon (EEK) = 100 sents

Lithuania

Area: 65,300 km2
Inhabitants: 3.6 million (2000)
Capital: Vilnius, 578,000 (1999 estimate)
Religion: Catholic, Lutheran, Orthodox
Language: Lithuanian (official), Polish, Russian
Government type: Republic
GDP per capita: US$ 4,800 (1999 estimate)
Currency: 1 Lithuanian Litas (LTL) = 100 centas

Norway
Area: 386,280 km2 (incl Jan Mayen 380 km2
and Spitsbergen 62,000 km2)
Inhabitants: 4,5 million (2000)
Capital: Oslo, 500,000 (1998); metropolitan area 800,000 (1992)
Religion: Lutheran
Language: Norwegian
Government type: Monarchy
GDP per capita: US$ 25,100 (1999 estimate)
Currency: 1 Norwegian Krone (NOK) = 100 øre

Poland

Area: 312,685 km2
Inhabitants: 38,6 million (2000)
Capital: Warsaw, 1.6 million (1997)
Religion: Catholic
Language: Polish
Government type: Republic
GDP per capita: US$ 7,200 (1999 estimate)
Currency: 1 Zloty (PLZ) = 100 groszy

Russian Federation

Finland

Area: 17,075,200 km2
Inhabitants: 145.5 million (2001 est.)
Capital: Moscow, 10.7 million (1995)
Language: Russian and others
Religion: Orthodox, Muslim and others
Government type: Republic
GDP per capita: US$ 7,700 (2000 estimate)
Currency: 1 Russian Rouble (RUB) = 100 kopeks
Kaliningrad oblast
Capital: Kaliningrad ,513,000 (1995)

Germany

Area: 49,036 km2
Inhabitants: 5,4 million (2000)
Capital: Bratislava, 451,000 (1998)
Religion: Catholic, Protestant
Language: Slovak (official), Hungarian
Government type: Republic
GDP per capita: US$ 8,500 (1999 estimate)
Currency: 1 Slovak Koruna (SKK) = 100 halierov

Area: 338,000 km2
Inhabitants: 5.2 million (2000)
Capital: Helsinki, 551,000 (2000); metropolitan area 870,000 (1994)
Religion: Lutheran
Language: Finnish, Swedish
Government type: Republic
GDP per capita: US$ 21,000 (1999 estimate)
Currency: Euro
Area: 356,900 km2
Inhabitants: 82,8 million (2000)
Capital: Berlin, 3.5 million (1997)
Religion: Lutheran 38%, Catholic (34%)
Language: German
Government type: Republic
GDP per capita: US$ 22,700 (1999 estimate)
Currency: Euro

Latvia

Area: 64,600 km2
Inhabitants: 2.4 million (2000)
Capital: Riga ,816,000 (1997)
Religion: Lutheran, Catholic, Orthodox
Language: Latvian (official), Lithuanian, Russian
Government type: Republic
GDP per capita: US$ 4,200 (1999 estimate)
Currency: 1 Latvian Lat (LVL) = 100 santims

Slovakia

Sweden

Area: 449,964 km2
Inhabitants: 8.9 million (2000)
Capital: Stockholm, 736,000 (1998); metropolitan area 1.7 million
Religion: Lutheran
Language: Swedish
Government type: Monarchy
GDP per capita: US$ 20,700 (1999 estimate)
Currency: 1 Swedish Krona (SEK) =100 öre

Ukraine

Area: 603,700 km2
Inhabitants: 48.8 million (2001)
Capital: Kiev, 2.6 million (1998 estimate)
Religion: Orthodox, Catholic (Uniate)
Language: Ukrainian, Russian, Romanian, Polish, Hungarian
Government type: Republic
GDP per capita: US$ 3,850 (2000 estimate)
Currency: 1 Hryvna (UAH) = 100 kopiykas
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Figure 4.29. A renovated traditional industrial
environment in the small town of Gimo in Uppland
about 100 km north of Stockholm. For a hundred
years iron production was the almost exclusive industry
in Gimo. The owners lived in the mansion and all
workers lived in these houses along a central street,
called “bygatan.” Gimo is still a lively town. Industry
there has been transformed several times and is now
producing high quality steel products for special
purposes. The old houses for workers have been
renovated and are again popular, although many of their
inhabitants commute to the city of Uppsala. (Photo:
Lars Rydén.)

ECONOMIC ACTIVITIES AND
ENVIRONMENTAL IMPACT
Traditional economy
The economic activity in the Baltic Sea basin has developed from the available
natural resources, and the area has undoubtedly been richly gifted. In an early
stage, hunting and fishing was important. Already during Viking and Hanseatic
times, the Baltic Sea region was a net exporter of hides and fur with Novgorod
as a trading centre. Fishing was equally important. During the period 11001400, the small town of Skanör on the southern tip of present Sweden arranged
an annual, extraordinarily rich, two-month long market for herring. Salt, to
conserve the fish, was imported from salt mines in Lüneburg in Germany, and
Wielicza, near Kraków, in southern Poland. During the early middle ages up to
the beginning of the 19th century Sweden was an important producer of iron,
mostly for the war industry in Europe.
The environmental consequences of these early economic activities were in
some cases considerable. Iron production was dependent on charcoal from wood.
The increased iron production resulted in large scale deforestation in mid-Sweden
in the area north of Lake Mälaren. Agriculture in Denmark, including Skåne, which
was then Danish territory, caused considerable erosion and in fact large areas were
turned into sand deserts during the 18th century. Ship building since Viking times
severely decreased the number of oak trees. At one stage, the oaks in Sweden were
protected by the king.
Many of these early impacts were later reversed. Forests and fields were
restored after appropriate adjustments in the way they were managed. Still,
landscape changes are a visible inheritance from those early days.

Population growth
The stress on the environment is increasing as the population living on it
increases. Already from Neolithic times almost the entire Baltic Sea region,
especially in the south, has been populated. Population statistics for the region
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are not available for a long period, but an estimation is that the population in the
region has increased by a factor of 10 since about 1600. The population increase
was slow from the early Middle Ages up to the 18th century when improved
agricultural methods, including the introduction of the potato, and improved health
care, e.g. vaccination, started an early modernisation of the societies in the west.
In the late 18th century the western part of the region entered a demographic
transition phase, starting with a decreased mortality. Family size increased, and
the population rapidly increased. A large part of the increase, sons and also
daughters that could not support themselves, in fact several millions, emigrated
to the Americas, and in this way eased the pressure on resources. Much later, in
the 20th century, the birth rate decreased and the balance between fertility and
mortality has established itself on a much lower level.
The eastern part of the Baltic Sea region also went through a phase of mass
emigration in the late 19th and early 20th century, also mainly to the United States.
The reason was mostly repression, especially of the Jewish population.
The 20th century has been a century of tragic wars, deportations, and mass
killings of civilians in gulag and concentration camps with an estimated total
death toll of 189 millions world-wide. Much of this tragedy took place in the
Baltic Sea region. The demographic consequences have been far reaching. At
least in the west, however, data shows that baby booms after the wars have
equalled out the population curve.
Since the end of the 20th century, the population increase has abated and in
fact ceased in almost all Europe. The political problem is now an inverse
population pyramid, too few young persons will have to support too many elderly.
We are entering a new kind of transition.
The crucial question now is not population increase but how much nonrenewable resources each individual uses. The consumer society, established in
the west since the 1970s, is now developing in Central and Eastern Europe as
economy improves.

Urbanization and transport
The dramatic and continued expansion of the built environment is an important
part of the environmental impact in the region. Up to 1800, only some 2-3% of the
population in the region lived in cities. During the later part of the 1800s
industrialisation developed in the region and requirements for centralisation of
resources, including workers, led to the expansion of cities. Industries and the cities
themselves became centres of pollution. Non-existing waste management, air
pollution from chimneys, and sewage from households and factories that led directly
to water courses, was often hazardous both for people and the environment.
The technology, such as cars and railways, and energy production – oil and
electricity – developed by the industry itself allowed building a new transport
infrastructure. This increased the efficiency and boosted industrialisation. As
railways and roads expanded, direct connection to Baltic Sea shipping, still large,
was not mandatory and cities developed far away from water courses. Around
1900, cities were in general still small, but in the coming years the cities grew
further as the expanding industries swallowed most of the population increase.
The last wave of urbanization occurred after 1950 when the countryside
population moved into the cities as agriculture required less and less workforce.
As cars became accessible for a large share of the population, cities grew though
suburbanization. Cities and industries became less polluting when legal
requirements for cleaning flue gases and sewage were introduced, but the rapidly
expanding car society now became a larger environmental problem, larger than
the factories and cities themselves. As with the other sectors of economic
development, the western and eastern part of the region are largely going through
the same stages but much later in the east than in the west.

Figure 4.30. Present urbanization in the Baltic Sea
region. Areas of intense industrial development are
marked by dark squares. See further Chapter 7. (Source:
Andersson, 1997.)
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Today 65-85% of the population in the region lives in cities and towns, 6070% in the east and 80-90% in the west. There are 29 cities with more than
250,000 inhabitants, six with more than 1,000,000 inhabitants and one megacity,
St. Petersburg, with about 5,000,000 inhabitants. The environmental
consequences of urbanisation and transport infrastructure development is space
intrusion, and the pollution that originates in these structures.

Agriculture

Figure 4.31. Agriculture in the Baltic region. In some
areas such as Denmark, southern Sweden (the photo),
northern Germany and parts of Poland have extremely
good agricultural production and large fields are the
dominating landscape. (Photo: Lars Rydén.)

Figure 4.32. Arable land in the Baltic Sea basin.
Darker colours indicate a higher percent of arable land.
(Data from http://www.grida.no/baltic/htmls/maps.htm)
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Agriculture is the dominating land use in Poland, northern Germany, Denmark,
and southern Sweden. Further north, agriculture is also of importance all the
way up to the Bothnian Bay although only small areas are involved. Today,
large parts of agriculture have become industrialised, a change which has led to
a dramatically increased environmental impact. Some of the reasons follow.
Landscape change. Large-scale machinery requires large monotonous fields
created by drainage of wetland, removing variation, and which leads to
forestation of previously managed meadows and small woodlots.
Fossil fuel dependence. Most machinery uses fossil fuels and large amounts
of energy are required for industrial production of nitrogen fertilisers. Agriculture
thus contributes to carbon dioxide emissions and in general, other side effects
of combustion of fuels, such as production of nitrous oxides.
Use of surplus fertilisers. The introduction of artificial fertilisers, nitrogen and
phosphorus, on a large scale around 1960, has since increased enormously. A
considerable surplus of fertilisers not bound by crops leaks out in the water and
is a main contributor to the eutrophication of fresh water courses and the Baltic
Sea. Several types of mismanagement aggravate this problem. Fertilisers are
applied during the periods of the year when the fields lay barren and thus
leakage is increased. In some places, so-called catch crops are now legally
required to combat this. Fertilisers are added far above the required amount,
not the least because of difficulties in actually measuring what is required. This
is slowly improving.
Non-integrated animal production. Specialisation of farms are in general
such that large units for pigs, cows, milk production, etc. are established. This
might be economically advantageous but it is ethically controversial and the
environmental consequences are grave. Emissions of ammonia are often large and
contributes both to eutrophication and acidification. Run-off of nutrients from areas
specialised for animal production is considerable. In south-west Sweden, Kategatt
has for a long time received large amounts of nutrients because of the many animal
farms in the drainage basin. This is now slowly improving, e.g. due to introduction
of maximum allowed amounts of animals per hectare.
Use of biocides. The use of chemicals in agriculture to combat pests, fungi,
etc., has been considerable for many years. Although there has been large-scale
use of chemicals since the 1960s and 1970s, many of the most deleterious
chemicals, especially the persistent non-biodegradable ones, are banned. In the
eastern part of the region, however, many farms still store pesticides in noncontrolled conditions and these leak to the environment. In e.g. Latvia, legal
action and practical steps are now taken to collect toxic chemicals at stations
where they can be stored safely, and eventually destroyed.
In general, agriculture in the states in transition has become less harmful
because the economic decline does not allow unrestricted use of resources such
as fertilizers. Also, many of the previous large kolchoses have been divided
into smaller units.

Forestry
In Sweden, Finland, and Russia forestry used to be and still is an important part
of the economy. Production of timber for export has always been important,
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while the importance of products such as tar and charcoal has decreased. Pulp
and paper production is a key industrial sector.
The management of the forests themselves is influencing the landscape and
is important for biodiversity. Forests today are more often mono-cultures of
trees than natural, untouched forests, and this of course reduces biodiversity.
Some forests are now protected as national parks while other parts are introducing
so-called certification to allow timber production to coexist with the protection
of ecological values and preservation of unique biotopes.
Among the worst polluters is the paper and pulp production with a series of
pulp factories all along the coasts in the northern part of the Baltic Sea basin.
These factories emitted and often still emit enormous amounts of fibre and
other organic debris. They also used chlorination to bleach paper. The byproducts from chlorination, a series of chlorinated organic compounds, in the
effluents from the factories are toxic to life. During the 1980s and 1990s, these
practices have largely decreased and now bleaching is performed using oxidation
with e.g. ozone and hydrogen peroxide, which do not produce environmentally
dangerous by-products. In general, paper and pulp production is much less
environmentally deleterious today than it was only about ten years ago.

Fishery
The Baltic Sea is a very rich sea and has traditionally provided the population in
the region with a large share of their intake of protein. The most important species
are herring, sprat, cod, and salmon, but some 20 other species are important locally.
The maximum catch was reached in the early 1980s with a total catch of about
900,000 tonnes yearly. Fishing is regulated in a Baltic Sea fishing commission.
Environmental impacts from fishing include a threat to cod and salmon
populations due to the overfishing. Still, larger catches of cod and salmon are
allowed than recommended by biologists. Already almost all local strains of
salmon around the Baltic Sea coasts are extinct. Fishing with trawl nets is
destructive for bottoms; the trawl acts as a plough, re-suspending e.g. the
nutrients, in the sediment. This re-suspension is a sizeable contribution to the
eutrophication of the water, not least in Kattegat in the west.
Aquaculture is becoming more important. Norway is the second largest fish
cultivation nation in the world, and Finland’s aquaculture on the Baltic Sea
coast and in the archipelago is important. Poland cultivates carp. The impacts
from this activity is mostly the eutrophication that results. This has improved
largely due to new types of fodder.
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Figure 4.33. Forested areas in the Baltic Sea basin.
Darker colours indicate a higher percent of forestation
(Data from http://www.grida.no/baltic/htmls/maps.htm).

Figure 4.34. Forestry in the Baltic Sea basin. The
Baltic Sea region contributes a considerable share of
the global production of wood, pulp, and paper.
(Courtesy of Stora Enso.)

Mining
The mountains in the north and the south of the basin have been mined since
historical times. The earliest mining enterprises were, however, in mid-Sweden
where the copper mine at Falun, 300 km north of Stockholm was the largest in
the world and very important for the Swedish economy during the 15th, 16th,
and 17th centuries. Likewise, iron mining in this region of the country was
important, especially during the Middle Ages. Mining also began very early in
southern Poland and the Slovakian mountains. It became very important in the
18th and 19th centuries when coal mining increased.
Coal mining in southern and western Poland is destructive in the areas where
it takes place. Older coal mine sites are now restored. Copper, zinc, and lead
mines are also important in Poland. The environmental impacts include large
amounts of heavy metals in the mine effluents, as well as enough salts, such as
sulphates and chlorides, to give the two large rivers Wisła and Odra a considerable
salt content in their upper courses.
The mines also contaminate their surroundings. The soil in south-west Poland
is heavily contaminated by heavy metals. Another example is Rönnskärsverken
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Figure 4.35. The Rozbark coalmine in Bytom,
southern Poland. Several coal mines in this region
are now closed. Others continue production with an
increased demand on environmental performance. The
Silesian region in Poland was also a centre for mining
of several metals such as lead, zinc, mercury, silver,
and gold. (Photo: Pawel Migula.)

in northern Sweden, that has also polluted its immediate environment with heavy
metals (e.g. zinc, copper, lead, and arsenic), and is one of the worst hot spots in
the country, although it is being improved.
Finally, it should be added that the mines are responsible for by far the
largest amounts of solid waste, as the tailings and slag from mining is
considerable, especially when mining copper.

Energy
The Baltic Sea region is rather well provided with energy resources. Not all of
them are, however, sustainable and renewable. Traditional agriculture used about
10% as much energy as that used today on a per capita basis. Resources were
local and dependent on forests and crops. Coal was used as mining developed
in Polish, Czech, and German areas in the south around 1600, while forests
were the main energy resource in the north. Estonia has been independent in
energy resources for a long due to its oil shale mining.
Around 1900, hydropower plants and adjoining large reservoirs were built
in the northern part of the region. The rapid expansion of energy use occurred
after World War II, with imported oil as a main resource. Norway later became the
main provider of oil in the west and Russia in the east of the region. The use of
fossil fuels slowly changed character as coal was substituted by oil, and oil by
natural gas. This is an improvement environmentally as less carbon dioxide is
produced for each unit of energy. In particular Sweden, but also Germany, Finland,
and the earlier Soviet Union, developed nuclear power to decrease their dependency
on fossil fuel.
The energy sector is a major concern with regard to the environment due to
its contribution to global climate change, air pollution, the hazards of nuclear
power, and the intrusion and landscape changes that result today from
hydropower and wind power stations.

Industry
The industrial production in the region is important. The main industrial cities
and centres are mid-Sweden, north Sweden, the St Petersburg region, the Baltic
states with a concentration in Riga, southern Poland, and northern and eastern
Germany. However, industrial production is different in the East and West. In
the western countries, the manufacturing industry had its peak around 1955
when close to 70% of the work force was found in industry. Today this figure is
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below 20% in the Nordic countries. The difference is the result of the collapse
of several branches such as ship building and the steel industry, and a steadily
increased productivity through introduction by, in particular, automation.
In central and eastern Europe, since the breakup of the Soviet Union industrial
production has been in a process of changing the old technology, largely from
the 1950s, into modern technology that allows competition in a larger market,
requires less resource use, and has less environmental impact. This process of
change has resulted in a crises for many industries.
Several of the most important industrial branches in the Baltic Sea region
have been mentioned above, such as food, pulp and paper, the forest industry,
mines, and steel works. Other important industrial branches are the
manufacturing and metallurgical and galvanic industries. Many were and some
are still very polluting. A classic bad example was the Nowa Huta steel works
in Kraków in southern Poland, which has improved its environmental
perfomance dramatically since the systems change.

The service sector and tourism
Today the service sector is rapidly increasing in importance in the Baltic Sea
region. Especially difficult from an environmental point of view is tourism.
Tourism is a fast growing sector and a major source of income for many of the
countries in the region.
Tourism is becoming a major economic argument to preserve nature
protection areas. Due to the environmental impact of travel and many individuals
visiting sensitive nature areas, development of sustainable tourism is a difficult
and important challenge.

REVIEW QUESTIONS
1.

Briefly describe the Baltic Sea drainage basin, enumerating the countries now completely or partly in the
basin, and main natural features.

2.

Indicate on a map the water divide of the basin and explain how it relates to national borders.

3.

Indicate on a map the margin of the last glaciation and characterise the northern part of the region, the
“younger landscape,” and the southern part of the region, the more “mature” landscape.

4.

Describe the waterscape of the region with its sea, lakes, rivers, and wetlands.

5.

Give the time scale of the last glacation and de-glaciation of the region and the stages the sea and its basin
have passed.

6.

Describe formal state formation of the countries in the region, and the development of democracy.

7.

Characterise two earlier times of pronounced exchange in the Baltic Sea region, the Viking period and
Hanseatic time.

8.

Describe the demographic development in the region from earliest times to today.

9.

List the main natural resources in the Baltic Sea region that were the basis for industrialisation and
economic growth until today.

10.

Briefly describe the main environmental impacts of four major economic sectors in the region: agriculture,
forestry, energy and transport, and mining.
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GLOSSARY
basin

gneiss

a lake or river and its drainage area

old age metamorphic rocks

catchment

granite

another word for a drainage area

old age igneous rocks

claystone

isostatic land uplift

sedimentary rock composed of very small particles cemented together

the process of the land mass rising after being depressed by the inland ice

deglaciations

limestone

time periods when the inland ice melted

sedimentary rock composed of small particles of shell carbonate

drainage area

limnic deposits

the land area where the water drains into the same river or lake

material deposited in lakes

esker

loess

ridge of roughly stratified glacial debris, often many tens of kilometers long
in a north-south direction, created by the inland ice

wind-transported, porous, yellowish, silt-sized sediments

fluvial deposits

material deposited as sediments in a marine environment

material deposited by rivers on flood-plains or deltas

geomorphological
geological process that shape the landscape

glaciations
time periods when inland ice covered large parts of the northern and southern
parts of the planet

glaciofluvial
material is deposited inside a glacial river, or outside the border of the ice

marine deposits
organogenic
soil types, such as peat and mud, with a high percentage of organic material

Quaternary
the geological period counted from about 2 million years ago, when the last
glaciations occurred

sandstone
sedimentary rock composed of sand grains cemented together by e.g. silica

sandur

glaciolimnic

fields of glacial debris, created by glacial movements

material deposited in water bodies where the sediments were given enough
time to sink to the bottom

till
material that was deposited directly by the inland ice

glaciomarine
material deposited as sediments in the glacial sea

water divide
the border of the drainage basin
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