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Researching climate-change impact on Finland coastal areas; the changing conditions for the land and its 
prospects; how this influences the economy and liveability for the inhabitants and enterprises. Special inter-
est is the resilient cooperation of government, institutions and the inhabitants; related to awareness too. 
Locations for designing mitigating, adaptive, and mixed solutions are detected too. Respect is given to all the 
experts that helped with their interview by giving summaries of their opinions, brought together in this re-
port.  
 
Hugo Sanders; October 2020 
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Introduction 
 
After more than 40 years of regular visits to Finland, 6 to 7 times a year, sometimes shorter and sometimes 
longer, in recent years I have been studying the questions from our program and how they play out in Fin-
land. From my education and work experience in the Netherlands, I have always had a logical interest in 
how subjects are different in Finland than in the Netherlands. This applies to topics such as climate, culture 
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and economy, but also to nature, vegetation, fauna and how the population lives in them. Also how changes 
in these topics are viewed or how they respond. 
 
Due to the location of Finland, most of these subjects are very different there than people in the Netherlands 
are used to. To start with the climate. Finland has an arctic continental climate. This requires adapted living 
and living with strong seasonal changes. Later we will see that the other subjects also show great differ-
ences. In this report we will discuss the various topics and compare the research assignments with regard to 
seawater level rise and climate change. 
 
Keywords: climate change in arctic areas, mitigation, adaptation, built environment, coastal areas. 
 
A. General 
 
A1. The CPONH and SOS Climate Waterfront program goals 
 
The H2020 ‘Marie Curie’ SOS Climate Waterfront program is about exchanging knowledge and insights of 
research professionals of EU coastal cities, for reflection on the situation of these cities; their defence system 
en resilient developments; under the threat of climate-change coupled extreme situations; which for coastal 
cities are water related mostly. Therewith the coincidence of circumstances due to sea-level rise, clustered 
rainfall; drought,  and the water level of rivers is studied; in relation to how these city societies handle this; 
how the municipalities and their related organisations adjust their city development planning; and what this 
all does to their citizens; economically and behavioural, and how they are involved. Starting point for CPONH 
is that the awareness of seawater level rise will influence the behaviour of the people of cities. Investments 
of households and firms will change and even migration is not excluded. Factors that makes it necessary to 
look wider than the physical effects of climate-change alone.  
 
SOS Climate Waterfront as all H2020 programs is a research program with focus on speeding-up sustainabil-
ity insights by exchanging knowledge by EU people. In this program are in basic six cities involved; all inter-
ested what seawater-level rise will do to coastal cities and their people. These cities are Lisbon, Rome, Thes-
saloniki, Gdansk, Stockholm and the Amsterdam region. Five of these cities with the Amsterdam region as 
exception; are presented by a university of architecture. CPONH NGO from the Amsterdam region is the only 
out of six non-academic founding fathers; part of the steering committee. What from the start creates a 
cooperative combination of designing and non-designing participants! That why CPONH is so motivated to 
visit all of these cities for interviews; to make a picture of the resilient situation for each; to detect promising 
challenging locations in these cities where designing can focus their contribution too (Sanders, 2018).  
 
Central for reaching this general goal are the ‘Secondment’ visits whereby researchers and managers of 
respectively academic and non-academic organizations based in these cities; visit each other during period 
of weeks, to give the others and themselves the chance creating new insights, develop action-perspectives, 
and speed-up results of resiliency. The team of ‘Researchers’ of CPONH NGO has chosen to divide this ap-
proach over two sub-teams: one for the East sea area, and the other for the Mediterranean see. They work-
out there finding in the sub-teams; reflect these in the greater team; and bring the results back into the 
workshops and conferences organized by the hosting cities. Lisbon is visited in that context.  
 
CPONH NGO, was establishes to support CPO’s (Collective Partnership Organisations) in the Dutch Noord-
Holland region; started in 2008 with the mission to support civilian initiatives in this North-western area of 
the Netherlands; to stimulate new sustainable housing, and other sustainable initiatives. CPONH has sup-
ported many municipalities and civilian initiatives in this area in the past years; from which most of the initia-
tives are realized on the island Texel. ULHT University of Lisbon Portugal, asked CPONH to participate in the 
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H2020 SOS Climate Waterfront research program in 2017; because of its expertise in bottom-up initiatives in 
the most well-known ‘polder’ area of the Netherlands, called ‘Noorderkwartier’ North of Amsterdam; an area 
on four boarders surrounded by water; the example of the Dutch water defence system.  
 

 
Figure 1. Marie Curie (1867-1934) the first woman honoured with the Nobel prize.  
 
A2. Arctic Continental Climat in Finland 
Earlier at school we learned that a continental climate is characterized by dry, warm summers and cold win-
ters. The more north we come in summer with long days of light and short nights and vice versa in winter. If 
it is cloudless in the Netherlands, the weather is nice. If it is clear in the north, radiance is created and the 
climate extremes are greatly enhanced. Of course there are fluctuations. Depressions distort the picture. 
However, depressions penetrate not so much more to the east than we are used to in the Netherlands and 
determine the weather picture to a much lesser extent. 
 
The transitions between summer and winter and vice versa are intense and short, usually about 2 weeks. In 
that fortnightly period, all leaf trees change colour and are leafless after that short period. The colour inten-
sity is enormous. The snow does not melt until April and the lakes only thaw from their 0.5m thick ice layer 
in May. Snow and ice keep the temperature low for a long time, even if the solar radiation is summery. 
When it finally gets warmer, all the trees and shrubs sprout at the same time. Nature reacts so much more 
intensely than in the Netherlands. 
 
The weather picture in Europe is experienced differently, depending on where you are. High pressure areas 
in Southern or Central Europe are standard, as is high pressure over Siberia. When one weakens, the other 
grows. The trail of the depressions across Europe is determined by the stronger of the two high pressure 
zones. When the high-pressure area over Siberia deepens, it pushes towards the west and in Finland tem-
perature extremes arise in combination with drought. 
 
A3. Facts and Figures 
 
Fact and Figures [2020], 
 Residents Surface GNP 
Finland :  5.57 million 336,855 km2 270 billion  
North Karelia :  0.16 million.   21,500 km2  31   billion 
The Netherlands :17.8 million.   41,543 km2  915 billion  
 
 
 
 
 
 
 
Finland 
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Figures 2a and 2b; Impression of North Karelia in Finland and in its surroundings.  
 
B1. Finnish History 
Finnish History, like many other countries, was initially determined by its neighbors. On the west side Swe-
den with a royal family since the Viking age focused on expansion and on the east side large Russia with its 
Tsar family. Both were not friends and fought each other for hundreds of years without real results. The 
battle was carried out in southern and central Finland. That lay in between sparsely populated and with no 
status of its own. Alternately, this part of Finland was under Swedish or Tsarist rule. The northern part was 
so sparsely populated it didn't matter. The Lapps lived without borders in the northern strip and moved with 
their reindeer from east to west and back, depending on the season. 
 
In the 19th century, the Duchy of Finland was created as the personal property of Tsar Alexander II. In 
1885 he finally gave Finland partial self-government. The first stamps and our own currency, the Finnish 
mark, date from that time. With the fall of the Tsar Empire in 1917 and the transition from Russia to com-
munism, Finland became independent of its own. It became a republic with president and democracy. The 
relationship with Russia has always been and will remain a special one. You should be careful with such a 
large neighbor, who is not afraid of power. It also became an important trading partner. Technically difficult 
products were supplied from Finland and that trade relationship is still important. 
 
As a result of the periodic Swedish rule, a part of Swedish-speaking population with its own Swedish-
speaking schools arose in southern Finland. Nationally, the percentage of Swedish-speaking people is 7%. 
So relatively more in the south. Turku on the west coast is a Swedish-speaking city, street signs are in both 
languages up to Helsinki. 
 
The independent Finnish army was trained on a German basis after 2017. The army command had all re-
ceived their officer training in friendly Germany. Understandably, other neighbouring countries did not quali-
fy for this and they did not yet have their own history in this field. When Hitler, Stalin and Churchill divided 
Europe, Finland was assigned to Russia's sphere of influence. That also happened with the Baltic states. In 
the winter of 1939, Russian troops invaded Finland, the start of World War II. This Winter War was the start 
of a much more self-aware Finland. The Russian army suffered enormous losses and lost on all fronts. This 
war lasted 5 years and was mainly fought further north along the western shores of Lake Ladoga. On what 
is now Russian territory, between St. Petersburg and the current Finnish border. 
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Towards the end of the war, Stalin was resupplied and supported by the Allies in his fight against Germany. 
That reinforcement was of course also abused against Finland. The Baltic States had long bowed their 
heads. In 1945, under Western pressure, a peace was signed, with Finland losing territory and other re-
strictions imposed. The war was sustained independently and the recovery afterwards was achieved on their 
own force. The latter has laid the foundation for today's strong economy, with a great deal of in-house 
knowledge and high-quality technology. Finland has joined the EU with the euro and has become one of its 
stronger members. 
 
B2. Geodesy 
The Ice Ages are long behind us, but are still clearly visible in the landscape. Finland's geostructure runs 
from north to south in everything. That also arose a long time ago. Nevertheless, an important phenomenon 
is still observable today. And it is an ongoing change. During the ice ages the bottom was pressed in and it 
rises again after that time. Humans only experience a limited part of this time, but the process has been 
going on for a long time and still is. 
 
At the present time, the south of Finland rises at 1 cm per year and the middle and north of the country at 
2.5 cm per year. If you accumulate that over the last hundreds of years that humans have built infrastruc-
ture, then that has all risen. Because this steady increase applies equally to the whole country, it does not 
require special solutions. Well where the land borders the sea and harbours have been built. There, the port 
facilities have to adapt to sea level. 
 
B3. Field research and our Program 
Our Program is the result of global warming. We have limited our Program to basically two different items: 
a. Seawater level rise, and b. Climate change,  
 
Sea level rise 
Finland is rising faster than the sea water level. Whether this will continue and whether this applies to both 
is unknown, but it is expected that the land will continue to rise and the seawater level rise will level off at 
some point. The rate at which the latter increases is unknown. The theories about this differ too much. 
 
It is nice to find a good example where both rises will meet. In Kalajoki, on the west coast of Finland, quite 
north, fishermen built wooden fishermen's houses on the waterline in the early 19th century. There are more 
wooden villages on the coast. That is a normal phenomenon. In Kalajoki it is a row of houses of fishermen 
who processed their caught fish and dried their nets. That's why they were right on the waterline. On my 
last visit to Kalajoki, the houses were now hundreds of meters inland from the waterline. Free of buildings all 
around and with a sandbank in front of their door as far as I could see. Cause: the land rising and the sea-
water level not rising along. How much this will change now is unknown, but it is clear that the seawater 
level will rise. It is still unknown which increase over time will be the largest. It will be interesting to see 
whether the waterline will return to the houses or will continue to shift away from it. 
 
This is a well-known phenomenon for the Finns. People are aware of it and also of the coming change. You 
don't have to ask them or tell them, they come up with the story themselves. Talk about "awareness". If 
everyone can see it, it will be experienced. 
 
 
 
 
Climate change  
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Climate change increasingly shows severe wet and dry periods, with cluster showers and periods of drought. 
For a good understanding, first an explanation of the precipitation in the arctic region in comparison with 
Central and Southern Europe. In the Arctic it is normal that in the winter period, 5 to 6 months, the precipi-
tation that falls, falls in the form of snow. This snow stays there all winter until the sun starts to shine longer 
in mid-April and the temperature rises so much that the snow starts to melt. The precipitation that falls in 
the spring does not reach the groundwater, there is precipitation buffering.  
 
Once the snow melts, it washes off in large quantities to rivers, lakes and eventually into the sea. Summers 
in a continental climate in eastern Europe are mainly dry until mid-August. In sum, therefore, only a limited 
part of the precipitation that has time to withdraw into the soil, with names in the period August to October. 
Very different from the western part of Europe, where the precipitation penetrates the soil and is continu-
ously discharged to the sea via rivers. 
 
The precipitation system in Finland is therefore very sensitive to drought. If there is little rainfall after July, a 
situation will soon arise on an annual basis with a large shortage of water in the soil and that problem is a 
topical problem. Over a longer period in recent years, the amount of precipitation has decreased on an an-
nual basis. This leads to various bottlenecks in water management. See the explanation of some examples 
below. 
 
Saimaa and the Saimaa Canal,  
The largest lake area in Finland is Saimaa. It is located in central Finland to the east of the Russian border. 
It extends north to the cities of Joensuu and Kuopio. Counts in Finland range from 66,000 to 166,000 lakes 
in total. The surface of lakes in the Saimaa area is approximately the same as in the rest of Finland com-
bined. In the 19th century, canal connections between the longest stretched lakes were able to create a 
shipping connection between the Saimaa area and the Baltic Sea. This connection to the Saimaa Canal runs 
from the town of Lappeenranta on Saimaa to the town of Viipuri on the Baltic Sea. In this way, the afore 
mentioned cities are directly connected to the Baltic Sea for coastal shipping. It is the most important con-
nection when it comes to the transport of timber from all over central Finland to the rest of the world. There 
are therefore many large sawmills around the Saimaa area. The canal is equipped with weirs, which the 
ships have to pass through, and with each lock water moves from Saimaa to the Baltic Sea. 
 

   
Figures 3a and 3b, picture of the Saimaa channel and the map of its location crossing Russian boarder.  
 
The city of Viipuri is not far from St. Petersburg in Russia. The city was Finnish before World War II and 
Russian after the war. With the restored relations between the two countries, agreements have been made 
about the water supply of the canal. Finland guarantees Russia that there is always enough water for the 
canal. Shipping from Lake Ladoga in Russia also uses part of the canal. This appointment seems simpler 
than it is during periods of drought. Saimaa is large enough to be able to supply sufficient water even in 
periods of drought, were it not for the fact that there is a population of seals in the Saimaa area that must 
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be protected. This protection means that in winter, under half a meter thick ice, there must be enough water 
left in the seals' habitats to keep them safe through the winter. The water level in the Saimaa must 
therefore not drop too much. Only one solution is available for this. 
 
North of Joensuu is "Pielinen", Finland's 5th largest lake connected to Saimaa by the "Pielis" river with wall. 
By allowing sufficient water to flow into Saimaa from this lake, the guarantee at the Saimaacanal is fulfilled 
while preserving the seal population. The consequences are drastic for Pielinen. In recent years with de-
creasing rainfall, the level in Pielinen has largely recovered after the winter, but decreased rapidly thereafter. 
Banks dry out and at the end of September you can walk around most of the jetties on the lake. 
 
Note:  
Contrary to previous years, the late summer is very wet in Finland. At the time of writing, the river behind 
my house is churning like I have never seen before in this time and the "Pielinen" is higher than ever. 
 
Cluster showers,  
The infrastructure in Finland is designed and arranged in such a way that the large amounts of melt water 
that occur in April and May can be properly drained. There are wide ditches along all country roads for win-
ter snow storage and melt water drainage. In the cities, allowance has been made for public space with 
sufficient space for temporary storage and disposal.  
 
Heavy cluster showers cause some inconvenience during the downpour in this establishment, but hardly 
afterwards. A large part of the electricity network is above ground. This is mainly because the bottom al-
ready consists of solid granite at a small depth. Underground construction is expensive. Cluster showers are 
often accompanied by strong gusts. Power outages are then extensive and many households without power 
until the damage is repaired is a source of nuisance. Measures are being taken to bring more main power 
lines underground against expensive investments. 
 
Drought,  
Our soils and feeding patterns differ. The soil consists of rock with a layer of humus on top of often no more 
than approximately 40cm. This thin layer is sensitive to drought and the crops are adjusted to that. Vegeta-
bles are hardly grown or eaten. Carrots, turnips and the like, on the other hand, are eaten much more and 
for the fiber the consumption of oat and rye bread is high. Vitamins are obtained from the berries that are 
abundant in forest culture. Forest mushrooms are used in many meals. Grains and tubers are grown, but 
berries and mushrooms come from the wild.  
 
Every Finn grows up to stay close to nature and live. Regular parts of the culture are the picking of berries 
from the end of July and the hunting of forest mushrooms after mid-August. Sufficient water is required for 
healthy growth and more than enough water in the second half of August for mushrooms to develop. How-
ever, recent years have been dry. Late night frosts in the spring caused the berry harvest to decline and a 
too dry autumn caused the mushroom harvest to disappoint. This shows the sensitivity of this crop to 
drought periods. 
 
Note: in 2020 there is a very wet autumn and a mushroom harvest is larger than the many years before. 
Culturally, this topic is of much greater importance than people outside of Finland can imagine. Holidays and 
free weekends in your own country are geared towards picking berries and searching for mushrooms. 
Knowledge goes from young to old. A cultural problem arises when drought disrupts this. 
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Figure 4, impression of the Finnish kitchen preparing mushrooms for dinner.  
 
B4. Interviews  
Interviews took place throughout the period of the investigation. At locations appropriate to the interviewee 
and the subject. The report is largely based on information obtained during the interviews. 
 
NR. NAME ORGANIZATION FIELD REPRESENTING  DATE 
1 Erkki Saarimaa Paalasmaan Lomamaja Tourismetutkinta  2019-2020 
2 Jari Repo Juuan Palolaitos Rakennustutkinta  2019-2020 
3 Lauri Vakanainen Eläke Maalaistutkinta  2019 
4 Miko Pehkonen Yrritaja Metsästätutkinta  2019-2020 
5 Tuija Grön Juuan Kunta Socialitoimisto  2020 
6 Aila Kallinen Eläke Sienitutkinta  2019-2020 
7 Aulis Parviainen Eläke Rakennustutkinta  2019-2020 
8      
Table 5. list of interviewed representatives and their organizations.  
 
B5. Awareness 
As stated earlier, most Finns live close to their own nature. The winters are severe to very severe and the 
summers are often warmer and more constant than in the Netherlands. Nature in the form of the climate 
that one experiences is therefore overwhelmingly present. People are also very aware of changes in the 
climate. Arctic nature is prone to disturbance and concern is widespread. A question that is often asked: is 
there no difference between residents of the city and the countryside? No is the appropriate answer, but 
there is a trend. Finnish young people from the countryside follow their schooling and often secondary edu-
cation in a larger city. Later they will also find their work there. It is true that many residents in the larger 
cities have their "roots" in the countryside and often return to it later. As a result, the countryside is aging 
and is becoming even more sparsely populated. The favorite holiday destination of the population from the 
larger cities is to stay in their own second home outside the city or rented. It is said that a third of the popu-
lation has a second home in the countryside, a third a boat and unfortunately for the other third not. It is 
often the seniors who spend their winter holidays in warmer countries. This is generally not an option for 
young people. 
 
B6. The Baltic sea connection.  
The main reason for me to add Finland to my research is that Finland is located on the Baltic Sea. What 
started for me in Gdansk in Poland, I have continued in other parts of Poland and now also in Finland. In 
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CPONH Team we have formed a group that deals with the countries around the Baltic Sea. Similar reports 
will follow later on, among others, Sweden and the Baltic States.  
 
The geodesic situation that I found in Finland is not unique. In Sweden and Norway, the bottom is still rising 
after the last ice age, see Figures 5a and 5b. This is different on the south side of the Baltic Sea because 
there is no subsidence observed there (Ekman 2009). The Baltic Sea as the cul-de-sac offshoot of the North 
Sea is also a sea in itself. This may mean that the different situations on, for example, the northern and 
southern coastal strip influence each other. But the situation on the east side of St. Petersburg is undoubt-
edly very different from Denmark in the Sound. The Arctic climate plays a predominant influence on the 
water level, wave direction and water accumulation during storms (Ekman, 2009). But the retention of water 
in snow and ice during the long winters on land also appears to influence the water level in rivers and the 
Baltic Sea itself, as the case of the "Saimaa" canal (B3) shows. 
 
In Gdansk Poland, for example, I encountered a hydrological situation in which the accumulation of the in-
fluences from the s 
ea, sea level rise and accumulation during storms, and from land, increased river levels with intensive rain-
fall, cause more nuisance every year (Paprotny & Terefenko 2016) ( Pruszak & Zawadzka 2008). The nui-
sance concerns not only the city but also the surrounding area. I have heard with interest and contributed to 
the possibilities of intervening on these effects. I have also observed that the local government and the uni-
versity contribute to this. Nevertheless, the experiences of other cities around the Baltic Sea will provide 
learning points for the city of Gdansk. Also as it appears that the development of the sea level at the loca-
tion of cities depends on the entire development in the Baltic Sea. A good inventory of the hydrological sta-
tus of the Baltic Sea, including the cities or thanks to the observations and experiences of those cities, is 
required. 
 

   
Figure 5a and b, The Bomarsund sea level scale on Åland completed in 1937, due to the postglacial land 
uplift there is no longer any sea water, and Kalajoki, fishing houses as mentioned at ‘sealevelrise’ (B3).  
 
B7. Thoughts 
In the province of North Karelia, I have ample of my own residential accommodation. I have made the jour-
ney there hundreds of times in the past period of more than 40 years, both by plane and by boat from 
Northern Germany. In the time when Finland was not yet a member of the EU and the Mark was the Finnish 
currency, there were still restrictions. Now everything is of course simpler with the Euro and Schengen bor-
ders. By learning the language and the customs it has become my 2nd home, or maybe my first. In the oth-
er parts of Finland I have also been enough to know the whole country. I have also seen the subjects de-
scribed in this report myself over the years and are known to me personally. 
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I am impressed how the Finnish people are close to nature, live sustainably by nature and also live with 
nature. Finland is a country where people are close to nature, they care about nature and terms such as 
sustainability are self-evident in Finland. Nature doesn't clean up anything. Plastic will not be found any-
where, everything disappears at home in the rubbish bin. Until Helsinki there is no litter on the street! Noth-
ing is carelessly thrown away. We find that attitude throughout the Finnish state. 
 
Finland could also unquestionably endorse Paris' European climate goals. There is no gas network, so there 
is no need to get rid of it. There is district heating in cities and sustainable wood fires outside the cities. A lot 
of residual wood is used as biomass. The same applies to the district heating plants. Some leftover coal 
comes from Poland, but the heating is increasingly fueled by biomass. Finland is therefore full of production 
forest. When a tree is felled for wood production, the branches and a crown are used as biomass. This used 
to be left in the woods, now it is collected and chopped for the power stations. A lot of wood is burned out-
side the cities, but this is done in large natural stone stoves and that is sustainable. 
 

   
 

   
Figuren 6a, b, c en 6d, forestexploitation impressions in Karelië, Finland.  
 
The country is also largely oriented towards electricity. What do we mean by this: Electricity is already ob-
tained for 25% from nuclear ennergy. With a new nuclear power plant still under construction, this percent-
age will increase considerably. Nuclear waste is stored sustainably and safely in specially made bunkers at a 
depth of 300m in the granite. Incidentally, wind turbines are hardly a profitable option in a country where 
there is little wind. Solar panels are placed in the south where the days are slightly longer, because in winter 
the efficiency is very low. 
 
Note: I myself have 2 and I burn a rack of wood every 2 days in the winter. Then the natural stone is hot 
and gives off its heat very gradually over the next 2 days to the house where I stay. Wood burning, for ex-
ample, is sustainable and all my neighbors do, if I already have one. In my opinion, more sustainable is 
hardly possible. 
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Figures 7a en 7b, example of a Finnish soapstone heating 
 
All in all, the balance is that Finland already has 45% renewable energy and that it will only grow. The cli-
mate goals for 2030 will be achieved without any special effort, but with responsible choices. I find that 
impressive and that is why I like to be among the people in Finland. 
 
"It was my pleasure to write this report on a country, its past and its future!" 
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