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The History behind the Establishment 
of NBFN

The Norwegian Blue Forest Network was established in 
2014, and is currently a joint operation of the Norwegian 
Institute for Water Research (NIVA), GRID-Arendal and 
the Institute of Marine Research (IMR). The network is 
financed by funds from the Ministry of Trade, Industry 
and Fisheries and is administered by the Institute of 
Marine Research. The cooperating institutions have both 
complementing and overlapping expertise, which has 
proven to be very useful in ensuring a holistic approach to 
working on blue forest issues.

Significance of the Blue Forest Ecosystems

The term blue forest refers to plants that grow in the 
marine and coastal zone, for example kelp forests in 
Norway, or mangrove forest, various species of seagrass 
and tidal marshes. These blue forest ecosystems provide 
numerous services both to the marine environment and 
people. Globally, the blue forests’ ability to sequester CO2 
from the atmosphere and water column, and store it either 
as plant biomass or in the sediment, is perhaps the most 
important ecosystem function. Through photosynthesis, 
these ecosystems produce energy-rich carbohydrates and 
oxygen on which humans and animals alike are completely 
dependent for life. 

More than half of the occurrence of natural carbon is taken 
up in the ocean, and blue forest ecosystems have proven 
to be particularly effective for carbon capture, even though 
they cover only a small part of the Earth’s surface area. 
It is estimated that blue forest ecosystems store 5 times 
more carbon per unit area than a tropical rainforest. This 
aspect has now been recognized by the United Nations 
Intergovernmental Panel on Climate Change (IPCC). 

Blue forests provide many other important services beyond 
the carbon sequestration and storage. Among other things, 
they serve as a vital habitat for various species of fish and 
crustaceans used as food, providing the foundation for 
livelihoods and healthy nutrition for coastal communities 
around the world. The mangrove forests in tropical waters 
protect against coastal erosion and, like our kelp forests, are 
important habitat for a wide variety of animals and plants. 

Worldwide, blue forest ecosystems are degraded and 
destroyed due to human activities. Protection, restoration 
and sustainable use should be key elements in the policy, 
management and use of these ecosystems..

Overall Goal of the Work

The Norwegian Blue Forests Network aims to strengthen 
overall expertise in Norway, and to contribute to increased 
awareness and understanding of the importance of well-
functioning blue forests nationally and internationally.

Priority areas in 2017

The three cooperating institutions, NIVA, GRID-Arendal and 
IMR, in line with the network’s overall goals, selected the 
following three priority areas in 2017.

To increase knowledge and awareness about the 
importance of blue forests 
To perform research in order to enhance knowledge 
about the blue forest 
To offer expert support for management and  
policy making

Below is a brief overview of activities within the various 
priority areas.

WP1

WP2

WP3



In 2017, several exciting activities were carried out that 
have helped increase the visibility of NBFN. A new website 
has increased the availability of blue forest information 
and has given the network a more modern look. The 
online promotion of the website has also been improved 
through creating NBFN accounts on various social media 
platforms. The network now has a clearer outward profile, 
as evidenced by the good turnout at Arendalsuka. Several 
exciting activities are already planned for 2018, including 
a workshop that supports the development of an Oceanic 
Blue Carbon report.

Project 1. Outreach 

The goal of this year’s dissemination and communication 
activities was to strengthen the network’s profile both 
nationally and internationally. A new website has been 
developed in both Norwegian and English (nbfn.no) in order 
to increase the visibility of NBFN and to create an easily 
recognizable brand that highlights NBFN as a regional and 
global leader in its field. The website will also keep partners 
up-to-date on projects and activities through a members’ 
section giving access to relevant documents. 

In 2017, NBFN actively promoted its viewpoint on social 
media, and helped direct visitors to our network page. 
NBFN’s Twitter account (NBFNetwork) had 17 new followers 
and 185 visits per month on average from May to October, 
helping both to reach audiences and to organize the network. 
   

WP1 Increase knowledge and awareness of the importance  
of blue forests

Project 2. Raet National Park

The network partners have produced a concept paper that 
evaluates ecosystem functions in Raet National Park. This 
is based on existing work carried out by IMR, in particular, 
the work in connection with the establishment of the 
national park, the NIVA-led Nordic Council of Ministers’ 
project, ”Ecosystem Services in the Coastal Zone of the 
Nordic Countries” and GRID-Arendal’s ”State of Marine 
Environment Assessment” work in the area. The draft paper 
will be shared and submitted to the new board of directors 
of Raet National Park. The network has also been in contact 
with regional universities to find out whether there are 
any opportunities for bachelor and master students to 
undertake assignments associated with Raet National Park 
and NBFN’s survey of ecosystem functions in the park.

Project 3. Arendalsuka

Blue Forest, Jazz & Tapas
This year’s event was a sequel to last year’s breakfast seminar 
and lunch event in 2015. The goal of the evening event, 
called Blue Forest, Jazz & Tapas was to provide an inspiring 
performance to spread knowledge about the network and 
blue carbon to the audience and potential supporters. The 
event was open to all and was well-attended. More than  
200 invitations were sent by mail and e-mail in advance.  
A one-page flyer covering Arendalsuka was also prepared in 
which blue forests and the network were presented.

Arendalsuka 2017, Blue Forest, Jazz & Tapas
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Work Package 2 focuses on increasing the understanding 
of the importance of blue forests, as well as action-oriented 
projects that aim to improve the management of blue forests, 
both in Norway and internationally. In 2017, two projects 
on kelp forests and one project on seagrass were completed. 
Seagrass beds and kelp forests are the most important 
types of vegetation for carbon storage along the coast of 
Norway, and a significant part of Europe’s total kelp forests 
are found along our long coast. In addition, the network co-
financed two workshops that brought together international 
researchers working within the blue forest field. 

Project 1. Transport of Kelp Fragments 
(KelpFLOAT)
  

KELPFLOAT aims to quantify the supply of kelp material 
in deep and shallow ecosystems, and to identify kelp 
accumulation areas. We have developed a particle transport 
model for different types of kelp fragments (kelp stipes, 
lamina and lamina fragments), combined with a high 
resolution (160m) 3D hydrodynamic model, which are then 
used to simulate where the different fragments end up, 
given different discharge times and emission points. Five 
different simulations have been run to illustrate hypotheses 
about how storms, full lamina in spring, and continuous 
erosion of lamina particles affect the amount and fate of 
the transport of kelp material. We have created maps of 
possible kelp forests. An analysis of the fate of the different 
kelp particles given different scenarios depending on 
storms, seasonal variations and the degree of depletion 
remains to be done. 

Project 2. Burial of Kelp Carbon in 
Sediments (BURSE)
 

BURSE aims to quantify carbon dioxide buried in deep 
water sediments and which thus disappears from the rapid 
carbon cycle. We have searched the seabed for kelp with 
an ROV and by means of sediment core sampling at depths 
of 350–450 m outside Malangen, Tromsø, in the same 
area in which the drift of kelp fragments is expected. The 
fieldwork was completed on November 28–30, 2017 on 
an Institute of Marine Research expedition called Fjord 
i Nord. Sediment cores were collected in areas both near 
and far from the kelp forest, and they will be analyzed for 
kelp carbon. Sediment cores will be layered and prepared 
for an analysis of their organic carbon accumulation rates. 
Elisabeth Alve of the University of Oslo, who is at the very 
forefront of research in sedimentology, will also take part in 
the project. The project is scheduled to continue in 2018.

WP2 Research Activities and Administrative Projects
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Project 3. Blue Carbon Stocks in Seagrass 
Meadows (SEAME)
 

Seagrass meadows, along with mangrove forests and 
tidal marshes, are the most significant vegetated coastal 
ecosystems for storing carbon in the sediments – known as 
Blue Carbon habitats. Carbon storage capacity of Norwegian 
seagrasses is however unknown. To fill a major gap in the 
available information, carbon storage of Zostera marina – the 
most important seagrass species in Norway (also the most 
widely distributed one in the Northern hemisphere) – was 
evaluated, to the best of our knowledge, for the first time. 
The project explored the carbon storage capacity of seagrass 
meadows in multiple locations around the Skagerrak coast, 
ranging from sandy to muddy, and sheltered to exposed sites, 
and determined the total carbon stocks of Norwegian seagrass 
meadows. The biogeochemical analyses as well as mapping 
exercises are now underway. A scientific paper at a peer-
reviewed journal is scheduled to be completed in early 2018.

Project 4. Blue Forest Restoration North 
Southern Knowledge Exchange

The goal is for NBFN to learn from good practice in 
international mangrove forest, seaweed bed and kelp forest 
restoration projects. Furthermore, the aim is to use this 
knowledge to initiate a blue forest project of our own. There 
has been no activity on this task in 2017; it is scheduled to 
start in 2018. 

Project 5. KELCO workshop
 
National and international experts in kelp forests and 
seabed ecology gathered at the KELCO workshop to share 
data and experiences on current research projects. The 
workshop was co-financed by NFR-MARINFORSK and 
NBFN in addition to the British Ecological Society-Aquatic 
Group and the MERP programme (UK). The workshop 
was held at the Research Park in Oslo in September 2017. 
Its aim was to promote discussion on the transport of 
kelp and its effects on different ecosystems on a large 
geographical scale. The workshop represented a very good 
strategic framework for knowledge sharing between leading 
researchers in the area of kelp forests. It also strengthened 
cooperation and facilitated future research collaboration. 
The workshop was held over two days and hosted 
20 participants from 7 different countries: 11 from Norway, 
3 from the UK, 1 from Ireland, 1 from Denmark, 1 from USA, 
2 from Canada and 1 from Australia. 

Project 6. International Workshop on the 
Threat of Algae to Blue Forests
 

The goal was to gather leading national and international 
researchers, as well as Norwegian administrators, to 
determine the state of the art and to identify research 
needs for changes from valuable blue forests to short-lived 
thread algae systems. The workshop was held from May 
31–June 2, 2017, at CIEN’s premises at the Research Park, 
and it involved sharing data, knowledge and methodology 
between 19 participants from 7 countries (Norway, 
Denmark, Sweden, UK, Portugal, Australia, Canada). 
Through presentations and discussions, the workshop 
provided an overview of the state of the art and the most 
important research issues. The workshop formed the basis 
for a NIVA-led Research Council Application, ”TURFALGAE” 
(September 2017). An online article about the activity 
appears on the network’s websites.

5



Introduction

NBFN members are all organizations that focus on 
knowledge development and application in their national 
and international activities. A key objective of NBFN is to 
further our knowledge on blue forests, their ecosystem 
functions and their management. This is to support key 
national and international actors in their efforts to design 
policies and management regimes for the sustainable use 
and protection of blue forests. Reactively and proactively, 
we therefore try to listen carefully to discover the needs 
for expertise among the national and international 
administrative and policymaking bodies. Whether this is 
to better understand the role of kelp forests in the global 
carbon cycle, how the Kenyan mangrove forest can be 
better reported to the IPCC or for the further development 
of the UN Convention on the Law of the Sea as it pertains 
to blue forests.

Academic input and contribution to the first 
Norwegian International Maritime Report

In 2016, the government launched plans for Norway’s first 
parliamentary report with an international foreign policy 
and development policy focus on maritime and marine 
sectors, resources and environmental challenges. The 
goal of the report was to illuminate the opportunities and 
challenges that the sea represents for our country, to clarify 
how foreign policy and development policy can support 
Norway’s maritime interests, and to contribute to achieving 
the UN’s sustainable development goals. NBFN gathered 
from the various institutes late in the autumn of 2016 and 
early winter 2017, relevant knowledge and policy proposals 
on the blue forest and its possible role and opportunities 
in Norway’s foreign and international aid policy; especially 
in connection with the blue forests’ impact on the climate. 
These inputs were largely included in the International 
Maritime Report, which was subsequently submitted to 
the Norwegian Parliament with its own section on the blue 
forest. The report, including the section on the blue forest, 
was approved by the Parliament. 

In this regard, the government wants:
• To strengthen Norwegian participation in international 

knowledge processes related to blue forests, as part of 
achieving sustainable development goals 13 and 14 on 
enhancing knowledge and capacity support measures for 
tropical countries with blue forests, i.e. Haiti, Somalia, 
Myanmar and Tanzania 

• To strengthen efforts to include mangrove forests 
in efforts to reduce greenhouse gas emissions from 
deforestation and forest degradation 

• To help prioritize research on the role of kelp in the 
global carbon cycle, including through inclusion in the 
climate panel reports

NBFN at the UN Summit on Sustainable 
Development Goal 14 on Sustainable 
Oceans

With the focus on blue forests and blue carbon, NBFN was 
well represented at the historic UN Summit on Sustainable 
Development Goal 14, “The Ocean Conference”. The 
conference, held in New York from June 9–13, 2017, was 
designed to vigorously contribute to reversing the declining 
state of health of the world’s oceans. Blue forests, and blue 
carbon in particular, were among the hottest topics at the 
conference. The threat to the world’s mangrove forests was 
another much-discussed challenge, both in the so-called 
official partnership dialogue on the management, conservation 
and restoration of marine and coastal ecosystems led by Italy 
and Palau, and in a series of “side events”. Various solutions 
were also presented, one of them being GRID-Arendal’s Blue 
Carbon Code of Conduct. This is a voluntary commitment 
and a contribution toward ensuring that mangrove 
conservation projects funded by climate funds, also support 
the development of fair, socially focused and responsible blue 
carbon projects. It is worth mentioning that no major kelp 
nations brought up the role of kelp either in a climate context, 
from a conservation perspective or as a valuable blue growth 
resource. This represents a good opportunity for Norway to 
take a leadership role on global kelp management.

WP3 Knowledge Support for Administration and Policymaking
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NBFN contributed its knowledge of blue 
forests to the UN Convention on the Law 
of the Sea

Marine law plays a central role in the management of maritime 
and coastal resources. The UN Convention on the Law of 
the Sea is often referred to as the constitution of the sea. 
In the same way as a constitution creates predictability and 
stability at the national level, the ocean court promotes peaceful 
international cooperation for the protection and sustainable 
use of the world’s oceans. Together with other international law 
instruments, it constitutes the legal framework for Norway’s 
international cooperation on the protection and sustainable 
use of marine and marine resources both at global, regional 
and bilateral levels. Adjustments to the Convention on the 
Law of the Sea are made periodically, in light of developments 
in technology, policy and/or expertise in the area. The UN 
Member States hosted a meeting at UN Headquarters in May 
2017 to assess possible areas where new knowledge could lead 
to adjustments in parts of the Convention on the Law of the 
Sea. One such area related to the new research on blue forests 
and carbon, and Sindre Langaas from NBFN (and NIVA) was 
invited to take up a new post. The most important aspect of 
the post was the new international research findings that 
indicate that the role kelp forests play in the marine and 
global carbon cycle is much greater than previously thought. 

NBFN Organizes Workshops to Discuss 
Mangrove Forests under REDD+

In 2015, Parliament presented an initiative to the 
government in which the international climate and forest 
investment (KOS) to a greater extent should ensure that 
suggested recipient countries conserved managed affairs in a 
sustainable manner prior to the REDD+ mechanism including 
countries with mangrove forests. The main arguments were 
that mangrove forests are very important CO2 absorbing 
and CO2 storing mechanisms, to a much greater extent than 
tropical terrestrial rainforests, and that they are a valuable 
forest type that serve many ecosystem functions. 

Following discussions with the Ministry of Climate and 
Environment, NBFN offered to be a co-organizer of an 
international workshop with 15 participants from October 
16-17, entitled Integrating Mangrove Forests into REDD+. 
The workshop identified key challenges shared with 
terrestrial rain forests and those that are unique to 
mangrove forests. Suggested solutions were grouped 
under the following main categories of challenges: social, 
policy-related, market-based and monitoring-related. 
Several possible interaction points such as the Oslo REDD 
Exchange, which will be held in Oslo on June 27–28, 2018 
with approximately 500 participants, were also identified. 
It was proposed that the theme – if possible – be included 
in the programme as part of a joint session on high-carbon 
ecosystems (peat bogs and mangroves) and in addition 
as a more open side event, where both are desirable 
with programme support from NBFN. It appears that the 
proposal for a joint session on high-yield carbon ecosystems 
has been accepted by the programme committee.
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