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Report on the Satoumi Conference 2021 in Minamisanriku – 
Satoumi, Satoyama: Learning from connected Mandalas

On November 6 and 7, 2021, the "Satoumi Conference 2021 in Minamisanriku" (hosted by NPO Satoumi Research 
Institute and the Center for Sustainable Society), co-hosted by the International EMECS Center, took place in Minami 
Sanriku, Miyagi Prefecture. Prof. Teruhisa Komatsu, a visiting researcher at EMECS, who participated in the conference, 
report the conference.

Prof. Teruhisa Komatsu
（Visiting Researcher, International EMECS Center）

The Satoumi Conference 2021 was held in Minamisanriku 
Town on November 6-7, 2021, hosted by the NPO 
Satoumi Research Institute and the Center for Sustainable 
Society, co-hosted by the International EMECS Center, 
and supported by JF Miyagi Shizugawa Branch, 
Minamisanriku Town, and Miyagi Prefecture. On 
November 6, the conference was held at Hotel Kanyo from 
10:00 to 18:00, followed by an excursion on November 7. 
I would like to introduce these events.

The Satoumi Conference has been held since 2019 by 
the Satoumi Research Institute, with the support of the 
International EMECS Center, in cooperation with local 
organizations working to create Satoumi. In 2019, the 
event was held in Onna Village, Okinawa, and this year it 
was held with the 
Center for Sustainable 
Society, which is 
working to create 
Satoyama and Satoumi 
in Shizugawa Bay, 
Minamisanriku Town, 
Miyagi Prefecture.

After the Great East 
Japan earthquake, 
Minamisanriku Town 
has been working to 
create a sustainable 
town under the slogan 
"Mori, Sato, Umi, Hito, 
Inochi Meguru Machi" (Forest, Village, Ocean, People: A  
Town Surrounded by Life). Minamisanriku is the first 
region in the world to obtain international certification 
from the Aquaculture Stewardship Council (ASC) for the 
sea and the Forest Stewardship Council (FSC) for the 
mountains.

In addition, Shizugawa Bay, the symbol of the town, was 
registered as a Ramsar Convention wetland in 2018 for its 
seaweed beds, as it is home to a wide variety of organisms, 
including the endangered brant goose, temperate and cold-
zone marine plants and animals, and over 220 species of 
seaweeds and marine algae have been identified so far.

These activities are the result of 10 years of 
Minamisanriku's efforts to recover from the Great East 
Japan Earthquake and to create sustainable Satoumi and 
Satoyama.

The objective is to examine through dialogue with 
practitioners how town planning, which is also ahead of 
the global trend of SDGs, has been born and advanced, 
and to share with participants the learning that will lead to 
the next decade of Satoumi development by sharing about 
the sea anomaly that is happening right now, and to 
consider "what a sustainable society is" through the 
"Satoumi" that is enriched by the addition of human 
intervention.

Mr. Akihiro Saichi, Deputy Mayor of Minamisanriku 
Town, gave a welcome speech at the opening of 
the conference, and Mr. Akihiro Dazai, Representative 
Director of the Center for Sustainable Society, 
explained the purpose of the conference. This was 
followed by Session 1, "Satoumi and Satoyama: A 
Decade of Reconstruction", Session 2, "Satoumi and 
Biodiversity", and Session 3, "The Crisis Looming over 
the Satoumi Today".

The excursion on November 7 took the participants to 
Tokura Oyster Farm, Nature Center, Hachiman 
River estuary, and the Earthquake Recovery Memorial 
Park.
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On September 9, 2021, the Students and Schools 
Partnership (SSP) session for high school students was 
held as an EMECS special session at the 13th EMECS 
Conference (held online). The purpose of this session is to 
allow young people, who will be responsible for marine 
environmental conservation activities in the next generation, 
to exchange research reports and opinions with overseas 
students and to promote exchanges among them.

This session featured presentations by a total of 15 
high school students: six from Japan, four from Germany, 
and five from the UK.

Japanese high school students were selected through a 
document review and interviews. They then attended two 
presentation guidance sessions, where they received 
instruction from experts in the marine environment on 
how to effectively present their PowerPoint slides and 
how to make their presentations easy for the audience to 
understand, before attending the actual session.

The participating students from Japan and abroad 
commented that they enjoyed learning about the research 
of other students, while ECSA, the co-hosting organization, 
and the general public who viewed the sessions 
commented that they were surprised at the high level of 
the high school students, as all the presentations were 
very interesting. 

Here are the abstracts of the presentations by Japanese 
students.

1. Viewpoint from upstream of Osaka Bay:
microplastics in Lake Biwa
Mayu Kimitsuki
Ritsumeikan Moriyama Senior High School (Japan)

Most of the plastics floating in the oceans come from 
surrounding, inflowing rivers. Microplastics, defined as < 
5mm, easily flow down river into the oceans from lakes 
or dams. Lake Biwa, Japan's largest lake, is one of the 
pools of microplastics that will enter the marine 
environment. I wanted to study microplastics in Lake 
Biwa by since I heard the news that microplastics were 
found there. I investigated microplastics fifteen times 
from March 2019 to December 2020 using R/V “Hakken”. 
I found one to nine pieces of microplastics in 1 m3 of 
water. Interestingly, I found that there are more 
microplastics in the North Basin than in the South Basin. 

I believe that microplastics tend to remain in the North 
Basin, which contains 99% of Lake Biwa water, because 
it has a longer residence time than the South Basin.

In the future, I would like to collect data from different 
temporal and spatial sources.

2. Microplastics ingestion and microplastics density
of oysters and crabs
Suzuka Sasaki
Hiroshima Kokutaiji Senior High School (Japan)

Since there are many unclear parts of marine pollution 
caused by microplastic, a method that anyone can easily 
investigate the degree of contamination is necessary. 
However, to the extent we have investigated, no one has 
yet developed such a method. Therefore, we want to 
make a microplastic pollution index in the sea, and we 
are collecting data using fish, crabs and oysters, this 
indicator estimates how many microplastics are taken 
into the digestive tract of marine organisms from the 
density of microplastics in seawater. Conversely, the 
density of microplastic contained in seawater is estimated 
from the number of microplastics taken in by marine 
organisms, in the future, I would like to continue my 
research and measure the amount of microplastics in the 
ocean using the developed pollution index to widely 
communicate the degree of microplastics contamination 
to people, and contribute to changes in people, behavior 
of companies and governments. 

3. Uncovering the Mystery of Green Microplastics
Yuuri Ogawa
Amagasaki Oda Senior High School (Japan)

In recent years, the marine plastic litter problem has 
attracted much attention and has become an international 
global problem. The existence of microplastics (MP) has 
been confirmed and the mechanism and effects of 
generation have been discussed. Until now, however, 
standard methods of MP measurement or collection have 
not been scientifically established yet.

Therefore, we conducted an MP survey at the local 
Koshien beach to investigate the characteristics of the 
MP sedimentation, such as amount and size. Additionally, 
we had further more research for what conditions MP 
were generated in. Through these surveys, we could find 
most MP were green, so that we hypothesized investigating 
the cause of the green MP generation could lead to a 
reduction of the total amount of MP and kept going on 
the survey or experiment to discovery the cause.

4. Efforts to solve the marine debris problem in
the Seto Inland Sea ~ Practice to “recognize as
own” problem
Kaisei Takeoka
Sanyo Gakuen High School (Japan)

Report on the Students and Schools Partnership Session 
(EMECS13 Conference)
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I would like to solve the problem of seafloor garbage in 
the Seto Inland Sea and drifting garbage in the islands. 
The problem of seafloor garbage is delayed due to the 
lack of public collectors and low recognition, and the 
problem of drifting garbage on the islands has been 
depopulated and aging, making recovery difficult. Social 
and natural factors make it difficult to solve. Furthermore, 
the threat of micro plastics that have deteriorated is 
imminent. I applied the SDGs advocated by the United 
Nations to problem solving and put into practice specific 
efforts. In particular, in the enlightenment activities, there 
are some effects in the application-based enlightenment 
events where there are many highly conscious participants, 
but I realized that the effects are not widespread and 
deep. I worked on the practice of recognizing the problem 
as "personalize" from the viewpoint of "daily life" and 
"residential area" instead of other people's affairs. By 
incorporating the problem into everyday life, the distance 
between people and the marine debris problem will be 
shortened, and it will become an educational activity 
rooted in the community from the perspective of the 
residents. It was an effective initiative to encourage.

5. Marine plastic debris flowing out from the Seto
Inland Sea, Japan
Ituki Morimoto
Kobe Commercial High School (Japan)

The marine debris problem is serious in the world. We 
investigated the country of origin and the expiry dates of 
drifted ashore plastic bottles collected from all over 
western Japan. The study found that marine debris 
generated in East and Southeast Asia rides on the 
Kuroshio Current and flows from the Kii Channel and 
Bungo Channel into the Seto Inland Sea of Japan.

Subsequent investigations estimated that marine debris 
generated in China, South Korea, and Japan remained in 
the East China Sea. These go around South Kyushu and 
flow into the Seto Inland Sea.

On the other hand, in the summer of 2018, a large 
amount of marine debris was drifted ashore on the Nishi 
Maiko beach near our school. Our study estimated that 
this marine debris was generated in Japan and accumulated 
on the coast of the Seto Inland Sea, and was flowed out 
due to the high tide caused by a strong typhoon.

The amount of marine debris that has flowed into the 
Seto Inland Sea may be present not only on the coast but 
also on the seabed of the coast. So, we have begun an 
experiment focusing on the conditions under which 
plastic sinks.

6. Eliminating bottom sediment and using it
Akihiro Ueno
Seifu High School (Japan)

We, the Biology club members of Seifu Gakuen , have 
a project where we are actively trying to preserve 
Rhodeus ocellatus kurumeus in a particular pond. In this 
project, we learned that an outbreak of aoko, the 
accumulation on Cyanobacteria (mainly Microcystis 

aeruginosa) in the pond, prevented Sinanodonta Woodiana 
in which Rhodeus ocellatus kurumeus needs for breeding. 
We came to the conclusion that one way of doing so was 
to remove the sludge.

We found the removal of this winter sludge was great 
benefit in preventing the accumulation of Cyanobacteria 
from occurring in advance. As a result, the rate of 
Cyanobacteria was decreasing, so we determined it 
effective to control the accumulation. 

But then we had another problem of what to do with 
this sludge.

When we added fallen leaves to the sludge and turned it 
into a compost, this compost became a significant fertilizer 
for growing of plants. In fact, compost increased yield more 
than that of chemical fertilizer and just sludge alone.

Finally, to contribute to regional activation, we decided 
to also cultivate Japanese cotton, which is the raw 
material for Kawachi cotton, a traditional local craft, and 
cottonseed oil, as well as gourds, which are used to make 
gourd lamps. We also hope that if we continue to study 
more, it could be able to apply our study to the all sludge 
where it exists in the ocean all over the world.

Kippenberg Gymnasium Bremen in Germany gave 
the following four presentations.

1. Overfishing
The global market for fish has been growing since the

middle of the 20th century, and unfortunately, about 70% 
of the world's marine resources are now overfished. 
Sweden, Ireland and the United Kingdom have the 
highest overfishing rates, leading to a rapid decline in fish 
stocks. According to the Total Allowable Catch (TAC), 
which limits the amount of fish that can be caught and 
prevents overfishing, Sweden, the United Kingdom, 
Ireland, Denmark, and Germany, in that order, have 
exceeded the limit by up to 52%.

Overfishing leads to the disruption of the balance and 
cycle of the ecosystem, including a decrease in marine 
biodiversity and fishery resources. Bycatch as much as 
five times larger than the actual catch occurs, making the 
overall ecological footprint problematic. Social injustice 
and corruption are also occurring in the fisheries industry. 
For those who want to be proactive, donating to 
environmental conservation organizations and reducing 
personal fish consumption may be effective.

2. Mass tourism in marine ecosystems
Mass tourism in marine ecosystems requires a

sustainable tourism strategy. In recent years, the 
expansion of marine tourism, which attracts large numbers 
of tourists to beach resorts, has led to the development of 
economic activities and the creation of jobs, but it has 
also become a direct or indirect threat to marine and 

Presentation videos by the Japanese Students are available 
on the EMECS website.
https://www.emecs.or.jp/topics/emecs13ssp
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coastal ecosystems.
The problem with the expansion of tourism is the 

deterioration of the environment and loss of biodiversity, 
but the impact can be mitigated by changing the behavior 
of individuals as well as the industry. Education and 
knowledge can prevent inadvertent impacts on marine 
ecosystems. Sustainable marine tourism minimizes the 
impact on the environment and culture. It should also 
contribute to the protection of biodiversity. In some 
areas, people have to pay a small fee to enter the beach, 
which is later used for environmental protection purposes. 
Tourism is usually dependent on the environment. 
However, the environment is vulnerable to the impacts of 
tourism. Action must be taken to protect the biodiversity 
of ecosystems and to maintain the beauty and health of 
the place we visit.

3. Impacts and problems caused by invasive
species

The problem of invasive species will be introduced 
using the Pacific oyster as a case study. The Pacific 
oysters are originally from the Pacific Ocean, but are also 
commonly farmed. In 1965, the oysters escaped from the 
Dutch farms and entered the Wadden Sea. The Wadden 
Sea has a unique ecosystem and is popular with tourists. 
Here, the oysters bred and expanded their population and 
settled on the shore. What has been the result? Today, 
the oysters coexist with native shellfish. This is because 
they use a different ecological status. 

However, the impact on the ecosystem of the Wadden 
Sea has also been observed. What will happen to the 
Wadden Sea in the future depends on the measures taken 
to deal with the oysters, but the measures that can be 
taken are limited. There are only a limited number of 
measures that can be taken, including removal by hand or 
by boat, and removal by viruses and parasites specific to 
the oyster. It could also be removed by the introduction 
of other species, but that would mean the invasion of 
another non-native species. Reintroduction of the native 
European oyster may help control the expansion of the 
Pacific oyster, but the European oyster does not reproduce 
rapidly. There is also a risk of destabilizing the Wadden 
Sea ecosystem through reintroduction. 

We surveyed the students of our school to find out 
what they thought about invasive species. More than half 
of the students answered “Yes” to whether action should 
be taken against the Pacific oysters. Ninety percent of the 
students said “No” to the introduction of another species. 
When asked if they were concerned about invasive 
species, two-thirds of the students answered “Yes.” 
Basically, the students were not so worried about the 
Pacific oysters, but they were worried about another 
invasive species.

4. Impacts of sea level rise on the German North
Sea coast

The problem of sea level rise will affect the North Sea 
and the German coast, and the island of Borkum in the 

East Frisian Islands is said to be the first place in 
Germany to be affected by sea level rise.

Vulnerability assessments in Germany cover areas 
below 10 meters above sea level, and the East Frisian 
Islands are subject to national sea level rise and flood 
protection measures.

Since sea level rise in the North Sea is caused by the 
melting of the Greenland and Arctic ice sheets due to 
rising temperatures, it is important to slow down the rate 
of climate change in addition to taking measures against 
flooding. Low lying areas on the coast are already at risk 
of storm surge damage. A one - meter rise in sea level 
would put 300,000 people living in coastal areas at risk 
and result in a loss of over $300 billion in economic 
value. That is in the future, but we are already 
experiencing rising water levels, storm surges that stay 
for a long time, and major floods that used to occur once 
every 350 years now occur once every 100 years.

Since sea level rise due to climate change has not been 
taken into account in coastal engineering design in the 
past, the current seawall standards do not provide 
sufficient protection. Measures to prevent sea level rise 
will be at the level of political decisions. In addition, flood 
walls and drainage systems are costly. The community 
needs to come together and make a decision as soon as 
possible, but at present politicians do not seem to be 
paying enough attention to this matter.

South Hunsley School in the UK gave the following 
five presentations.

1. Impacts and countermeasures of ocean acidification
Ocean acidification, which occurs when carbon dioxide

emitted by human activities dissolves into seawater, has 
become a problem and is affecting the ocean in various 
ways. Coral reefs, for example, have long been a source 
of nutrients for organisms, but are increasingly dying 
from bleaching due to acidification and rising sea 
temperatures. This has affected marine ecosystems, 
leading to the loss of various protective functions 
provided by coral reefs, the impact on the food chain, and 
the impact on fisheries. It also has a negative impact on 
tourism, such as the Great Barrier Reef, which uses coral 
reefs as tourism resources.

So how can we solve this problem? First of all, it is 
important to reduce carbon dioxide emissions, but that is 
not the only solution. There is a time gap of more than 
10 years between the emission of carbon dioxide and the 
rise in sea temperature. Therefore, what else can be done 
besides reducing the emission of carbon dioxide? For 
example, the public needs to be made aware of what they 
are releasing into the atmosphere, not just into the ocean.

However, this also takes time and requires the 
cooperation of many people. Therefore, we need to look 
at it from various viewpoints and narrow down our goals. 
To protect marine ecosystems from future threats, we 
need to reduce the use of fertilizers and other pollutants 
that affect fish.
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2. Shipping in melting glaciers
What kind of shipping routes are possible due to the

melting of glaciers? Shipping is important for life and 
industry. While shipping has become a major industry 
due to the increasing demand for various goods, it has 
negative effects on the ocean. For example, air pollution, 
greenhouse gas emissions, and oil spills into the ocean 
are all problems. Another major impact is due to the 
release of ballast water from ships. Ballast water carries 
invasive species which affect the food chain. 

The melting of the ice sheet due to rising sea 
temperatures is opening up new shipping routes.　Some 
routes have shorter distances to travel. Currently, there is 
the Northern Sea Route for transport from East Asia to 
Europe. It can be transported without going through the 
Suez Canal, shortening the sailing days by 10 to 15 days. 
Shorter shipping routes mean that less fuel is used and 
less carbon dioxide is emitted. On the other hand, it also 
has a social downside, as melting ice sheets mean that 
sea levels will rise. There are both positive and negative 
aspects to the new route.

3. Marine plastic pollution
There are many problems in the oceans, such as rising

sea levels and sea temperatures, but the problem of 
plastic waste is also becoming a serious problem. It is also 
said that 4% of greenhouse gases come from plastic, but 
if the use of plastic continues to increase at this rate, it is 
predicted that the percentage will eventually reach 15%.

Microplastics in the ocean are present in the food chain 
and affect fish, which is a source of protein for people. In 
addition, the continued spread of new coronavirus 
infections has led to an increase in the waste of disposable 
masks and containers made of plastic.

If the plastic problem continues as it is, we are likely 
to face another major problem. The problem is that 
plastic is diverse and does not decompose permanently. 
This will affect our next generation.

What can we do in the world, and what can we do in 
the UK? First of all, we need to raise the awareness of 
people of all ages, and we need to educate them. I think 
our society isn’t aware that we have a problem. If you 
don't know the problem, you can't solve it. And the fact 
that people around the world are acting in a selfish 
manner is leading to problems. The use of plastic is also 
a major problem in the supply chain. Large companies 
need to work together to reduce the use of plastic.

In order for beautiful beaches and lovely creatures to 
exist, we can make a difference by making an effort to 
reduce or not use plastic and to recycle it properly.

4. Overfishing and capturing of marine life
The issue of plastic is discussed daily in various media

as having an impact on the ecosystem, but overfishing is 
not seen as much of a problem.

However, many fishes and species are being overfished, 
creating a situation where their numbers are declining. 
Therefore, some species are threatened with extinction, 

affecting the ecosystem.
There is also a decline of fish stocks due to bycatch. 

The trawling also catches fish that are not intended for it. 
In order to have a sustainable fishery, measures such 
as reviewing the commercial fishing industry are 
necessary.

In 1964, graduates of the University of California 
planned to open an underwater restaurant in San Diego, 
but the plan was not feasible, and it was opened as an 
aquarium, which is now a vast marine theme park.

This theme park is famous for breeding killer whales, 
but their natural behavior is inhibited and some of them 
get injured or die. Killer whales have their own natural 
behaviors. Keeping them in an artificial environment is 
detrimental to them.

5. Oil spill problem
Oil spills into the ocean have long-term and significant

effects on the environment, and it is not up to any one 
company or organization to take responsibility, but to 
each and every one of us to be aware of how we are 
affecting the environment. One oil spill can threaten the 
habitat of marine life and affect the food chain.

Isn't it our responsibility to maintain a healthy 
environment that is home to marine life? We need to be 
aware that we are using marine life, but we are also 
damaging their habitat. It goes without saying that we 
will reduce our consumption of oil in the future, but if 
you look at the demand for oil in the UK and the world, 
the UK has a policy agreement to limit the rise in global 
temperature to within 2 degrees Celsius over the next 50 
years, and in order to do this we must reduce our 
consumption of fossil fuels. This would also reduce the 
overall demand for energy and reduce oil spills at the 
same time. The UK's contribution is of course necessary, 
but it can only be done if the entire world cooperates. 
When we think about environmental issues, it is clear 
that we must not increase our consumption of oil. 
Currently, the UK is also making efforts to protect the 
environment and has stated that it will reduce its oil 
consumption in the next five years, but we don't know 
what will happen.

Shifting to renewable energy in developing countries 
may be more difficult than it is for us in the UK, but they 
still may need to invest in renewable energy.

There is more than one answer. I would like to put the 
ocean issue on the table and have a dialogue.
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Overview
Baltic Sea is the largest 

brackish sea in the world and is 
bordered by Sweden and Finland 
up north, Russia, Estonia, Latvia 
and Lithuania on the east, 
Denmark and Germany on the 
west and by Poland down south 
(Figure 1). A total of 97 
municipalities are located along 
the coast of the Baltic Sea [1] 
which is approximately 8,000km 
in length [2]. Its watershed 
spreads over 1,729,500km2 [3] and the Baltic Sea surface 
itself covers 420,000km2 [4] accounting for  21,205km3 in 
volume [5]. The Baltic Sea is fed by many rivers amongst 
which Gota, Kemi, Dauguva, Nemunas, Oder, Vistula and 
Neva are major [3]. Over one third of the Baltic sea is 
shallower than 30m [4] and it has an average depth of 54m 
while the maximum depth is 459m [5]. The population in the 
Baltic Sea watershed is 84 million [3] and has been quite 
stable with only a population growth of slightly over 100,000 
people (1.2%) from 1990 until 2018 [6]. 

Natural environment
Climate

While the Baltic Sea is located in a temperate climate 
zone, middle to northern 
parts experience stronger and 
longer winters and southern 
and southwestern parts 
experience moist and milder 
winters [4]. In winter, air 
temperature in the north and 
middle Baltic Sea varies -10 
to -12℃ and 0 to 2℃ 
respectively. In April, the air 
temperature up north, in the 
middle and down south is 
about 0℃, 2℃ and 5 – 6℃ 
respectively. During summer, 
the average air temperature of the Baltic Sea ranges 
between 12 -17℃. In September, it varies between 13℃ 
down south and 8℃ up north. When it comes to rainfall in 
the Baltic Sea region, the driving mechanism is low-
pressure operations. The rainfall is highest in the eastern 
shores at more than 600 mm/year and is around 400 – 500 
mm/year in the open sea [5]. 

Habitats
The biodiversity of the Baltic Sea is relatively low. The 

salinity conditions of its water affect the species distribution 
(Figure 2) while poor oxygen levels in deep waters constrain 
the biodiversity and productivity [4]. Benthic habitats of the 

shallow parts of the Baltic Sea consist of seagrass and 
macroalgae while some fauna thrive in deep waters. Marine 
species polychaete worms and molluscs dominate the 
southern part of the Baltic Sea. Southern and central sandy 
seabeds are home to eel grass while hard seabeds are 
occupied by red and brown seaweeds. Furthermore, when 
the salinity gradually decreases towards the north, presence 
of freshwater species increases. Crustaceans, worms, snails 
and mussels can be found all over the Baltic Sea. Depending 
on the water quality, different types of characean algae can 
be found in shallow coastal soft seabeds around the Baltic 
Sea. When it comes to pelagic habitats, marine species 
dominate the southwestern parts and open sea. Coastal 
areas provide important habitats to freshwater species. In 
addition, some migrating species, sea lamprey and whitefish 
spend their growth phase in the Baltic Sea after being born 
and spawn in rivers [4]. Overall, the Baltic Sea is home to 
2,043 species of benthic invertebrates, 90 species of 
breeding birds, 69 species of wintering birds, 242 species of 
fish and lamprey, 560 species of macrophytes and 5 species 
of mammals [7]. 

Economic activities
Baltic Sea region’s sectoral employment mainly includes 

fish and shellfish harvesting, marine aquaculture, tourism 
and leisure related activities, recreation related activities, 
renewable energy generation, marine transport 
infrastructure and marine transport (shipping) [10]. Totally 
332 aquaculture sites have been reported to be operating 
in the Baltic Sea and more than 90% of the fish volume 
produced is Rainbow Trout. The rest of the produced 
volume consists of mussels and whitefish [11]. In addition, 
the population employed in technology related and 
knowledge-intensive sectors have increased by 14% in the 
last 10 years [6]. 

Threats and environmental measures taken
The 2021 update of the Baltic Sea Action Plan (BSAP) 

identifies 11 key pressures faced by the Baltic Sea, 
including disturbance to species, extraction of fish, by-
catch of fish, mammals and birds and, input of nutrients, 
hazardous substances, litter, anthropogenic noise and non-
indigenous species [12]. Ships navigating the Baltic Sea 
emit gases and particulate matter to the air and produce 
low-frequency sounds which overlap with the audible 
range of some species. Artificial polymers dominate the 
litter found in the Baltic Sea, followed by metal, glass/
ceramics, paper/cardboard and others. Aquaculture 
contributes to addition of nutrients, medicinal substances 
and non-native species to the water [11]. Nitrogen and 
phosphorus is added to the Baltic Sea either directly, by 
atmospheric deposition or through rivers, however, the 
riverine input dominates. Agricultural sources contribute to 
46% and 36% of the total riverine phosphorus and nitrogen 

Figure 1.  Map of the Baltic Sea
region [16]

Figure 2.  Sa l in i ty  and species 
distribution in the Baltic 
Sea [4]

Introduction of enclosed coastal sea in the world ：Baltic Sea
Yoshimura Laboratory, Tokyo Institute of Technology, School of Environment and Society
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inputs respectively [13]. Consequently, eutrophication has 
become a huge problem with 97% of the Baltic Sea region 
being identified to be eutrophic between 2011 and 2016 
[6].  Eutrophication has in turn caused depletion of oxygen 
levels in the deep water [5]. Furthermore, three macrophyte 
species, seven benthic invertebrates, 18 fish and lamprey 
species, four breeding Baltic sea birds and three marine 
mammals out of the Baltic Sea species have been “assigned 
to a category other than Not Evaluated (NE) or Least 
Concern (LC) in the global or European Red Lists” [8]. As 
part of the efforts to conserve the Baltic Sea Region, 
Marine Protected Areas (MPAs) have been named in the 
nine countries surrounding it (Table 1) [9].

“The Baltic Marine Environment Protection Commission” 
which is also known as the “Helsinki Commission” or 
“HELCOM” is the key organization that adopts actions to 
protect the Baltic Sea marine environment, maintain 
sustainable marine activities, manage the budget and take 
other related decisions. The Helsinki Convention was first 
signed in March 1974 and updated in April 1992. The 
updated version is currently in practice and was enforced 
in January 2000 [14]. The convention focuses on protecting 
the Baltic Sea from pollution caused by air, sea and land. 
The contracting parties commit to conserving habitats and 
biodiversity and to using marine resources in a sustainable 
manner [15]. HELCOM enforces a strategic program to 
ensure that the Baltic Sea is in a good state called the 
Baltic Sea Action Plan (BSAP) which was updated in 
2021. This update concentrates on four key segments, 
namely biodiversity, eutrophication, hazardous substances 
and litter and, sea-based activities, with specific goals in 
each segment. BSAP is supported by the key policies of 
the European Union, the European Green Deal and 
Russian legislation [12]. 
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Tokyo Institute of Technology, School of Environment and Society
Yoshimura Laboratory
Brief Introduction
This group is a productive international research group striving to 
comprehensively understand water environments and develop concepts 
and methods for its management in our shifting society. Currently we focus 
on 1) photocatalysis and environmental photochemistry for controlling 
persistent organic pollutants, 2) biogeochemical processes and ecosystem 
services of water environments, and 3) model development of above 
processes for designing their effective applications and management.
https://sites.google.com/site/waterenvironmentlab/home YOSHIMURA Chihiro KODIKARA Dilini NAGATA Suguru

Country Number 
of MPAs

 Size of MPA (km2)
Total Marine Terrestrial

1 Denmark 66 11,223.60 10,436.64 786.96
2 Estonia 7 7,237.38 5,996.92 1,240.46
3 Finland 34 7,938.69 7,458.43 480.26
4 Germany 12 4,852.86 4,626.84 226.02
5 Latvia 7 4,366.80 4,363.41 3.39
6 Lithuania 8 1,961.17 1,566.59 394.58
7 Poland 9 8,074.57 7,364.31 710.26
8 Russia 6 1,338.83 893.75 445.08
9 Sweden 28 8,385.79 7,398.40 987.39

Table 1. Marine Protected Areas (MPAs) in the Baltic Sea Region [9]



8

The International EMECS Center conducts business in 
cooperation with several overseas organizations. In this issue, 
we would like to introduce our collaboration with PEMSEA 
(Partnerships in Environmental Management for the Seas of 
East Asia).

Based in Manila, Philippines, PEMSEA was established in 
1994 by the United Nations Development Programme 
(UNDP). As the regional coordinating agency for the 
Sustainable Development Strategy for the East Asian Seas 
(SDS-SEA), a maritime strategy shared by 14 East Asian 
countries, PEMSEA works with national and local 
governments, businesses, research and scientific institutions, 
communities, international organizations, regional programs, 
and investors to implement the SDS-SEA. It also aims to 
foster and maintain healthy and resilient coastlines, oceans, 
communities, and economies in East Asian seas, applying 
Integrated Coastal Management (ICM) as a key approach to 
achieve this goal, and has created and provides the SEA 
Knowledge Bank, which contains information on ICM 
initiatives in East Asia.

PEMSEA's country partners include Japan, Cambodia, 
China, South Korea, Indonesia, Laos, the Philippines, 
Singapore, Timor-Leste, Vietnam, and North Korea.

EMECS was recognized as a non-country partner at the 2nd 
East Asian Seas Partnership Conference held in Tokyo in July 
2008. There are a total of 19 other organizations as non-country 
partners, including OPRI (Ocean Policy Research Institute), 
NOWPAP (Northwest Pacific Regional Sea Action Plan), 
KIOST (Korea Institute of Ocean Science and Technology), 
UNEP/GPA (United Nations Ocean Programme, Global 
Programme of Action for the Protection of the Marine 

Environment from Land-
based Activities).

Since becoming a non-
governmental partner, 
EMECS has participated in 
the East Asian Seas (EAS) 
Congress (held every three 
years) hosted by PEMSEA, 
and has hosted workshops 
on Satoumi, lectures by 
EMECS related researchers, 
and booth displays 
introducing EMECS at the 
conference held in China, 
Korea, Vietnam, and the 
Philippines, as well as 
attending partnership meetings held once a year.

Unfortunately, the 2021 EAS Congress (Sihanoukville, 
Cambodia) was scaled down and held online due to the 
COVID-19 pandemic, so were unable to participate by 
holding sessions or exhibiting booths, but we hope to 
participate in the next conference to promote environmental 
conservation in enclosed coastal seas

In addition, in October 2020, we renewed our Memorandum 
of Understanding with PEMSEA and agreed to further 
cooperate with each other's projects. In the future, we are 
considering having PEMSEA officials give lectures on 
environmental conservation in the East Asian seas at our 
international seminars, and contribute to the EMECS 
newsletter.

PEMSEA Website：https://www.pemsea.org/

Cooperation with PEMSEA
 (Partnerships in Environmental Management for the Seas of East Asia)

(EMECS exhibition booth at EAS Congress)

（Presentation at workshop)

PEMSEA Sea Knowledge Bank
PEMSEA shares information on regions applying ICM (Integrated Coastal Management) in East Asia and their initiatives on its 

website, the PEMSEA SEA Knowledge Bank.
Over the past 25 years, ICM has been applied in dozens of locations throughout East Asia, covering more than 31,000 km of 

coastline and benefiting tens of millions of people living in coastal and watershed areas. ICM also helps local governments achieve 
their social and economic development goals in many areas, including pollutant reduction and waste management; food security 
and livelihood management; water use and supply management; habitat protection, restoration, and management; and natural 
and man-made disaster prevention and management.

Many coastal management issues cut across sectors. Traditional sectoral management approaches that address these issues by 
each sector are generally not sufficient to solve complicated coastal zone problems. Integrating and coordinating various coastal 
and marine management efforts is the main objective of the ICM methodology.

Please visit the Sea Knowledge Bank to see how East Asian countries are applying ICM.
PEMSEA SEA Knowledge Bank : http://seaknowledgebank.net/


