Sustainable Uses of
Icelandic Coastal Zones
Opportunities and Threats
Ísafjörður, Edinborgarhús 31.08.-01.09

tilfellum er tvísýnt að lágmarksþátttaka fáist í ná
Alþjóðlegt nám er þó langt frá því einungis neyða
erlendra námsmanna. Alþjóðlegt nám eykur sam
við það besta sem gerist í viðkomandi grein. Það
þekkta og sérhæfða kennara á alþjóðavísu til að t
kennslunni og eykur aðsókn námsmanna svo hæg
hæfustu hverju sinni í viðkomandi námsleið.

Í þriggja vikna lotum
Þó að margir færir vísindamenn séu starfandi á V
síst hjá rannsóknarstofnunum á svæðinu, mun ei
á að fá utanaðkomandi kennara. Um leið opnast
kennara, sem laða að námsmenn – og aðra kenna
að háskólakennarar, sem hafa alþjóðleg metorð,
Vestfirði alveg strax. Það er hins vegar raunhæft
góða og reynda kennara í styttri lotur og þar á me
nöfn, sem draga athygli að náminu.

Í samstarfi við háskóla
Háskólagráða byggir á trausti. Bæði innra gæðae
þær kröfur sem eru settar á landsvísu og á alþjóð
að tryggja gæði. Þetta gerir nýjum, litlum háskólu
hasla sér völl. Öflugur stuðningur innanlands get
vinnumarkaði innanlands, en á alþjóðavísu er sam
kennda háskóla mjög mikilvægt. Því hlýtur Háskó
eftir þess háttar samstarfi, hvort sem hann er sjá
ekki.

Háskóli Hafsins
Vestfirðir búa yfir 33% strandlengju Íslands, þeir
eru enn nátengdir hafinu og sjávarútvegi. Væntan
og kennurum mun því þykja sjálfsagt að koma til
tengt hafinu. Um leið skapar Háskólasetrið sér sé
innanlands og erlendis.

Ávinningur af uppbyggingu háskólastarfsemi

Hlutverk Háskólaseturs Vestfjarða er að vera miðstöð sköpunar og
á Vestfjörðum. Samkeppnishæfni samfélagsins á Vestfjörðum eyk
einstaklinga og fyrirtækja til að nýta þekkingu til framfara. Þekking
Vestfirsku samfélagi og því vill Háskólasetur Vestfjarða byggja upp
háskólasamfélag sem byggir á tengslum okkar við hafið.

Með öflugri uppbyggingu háskólasamfélags á Vestfjörðum gefst e
auka lífsgæði í vestfirsku samfélagi til framtíðar. Háskólasamfélag
handa einstaklingunum sem fá þar aukna þekkingu, háskólasam
aukna þekkingu innan fyrirtækja sem eykur arðsemi þeirra og opn

Háskólasetur Vestfjar›a
Su›urgötu 12
400 Ísafir›i
Sími: 450-3040
www.hsvest.is
info@hsvest.is

Fjöldi námsmanna sem kemur til Vestfjarða til lengri eða skemmr
óhjákvæmilega áhrif á samfélagið. Áhrifin munu verða sýnileg í au
þjónustu svo sem flugi, gistingu og fleira. Áhrifin munu verða í ma
ekki síst í stuðningi við atvinnulífið, auknu framboði á niðurstöðum
nýtast fyrirtækjum á ýmsan hátt og ýmsu fleira.

Beinar tengingar við háskóla um allan heim, koma nemenda og þ
samfélagi okkar, menningu og atvinnulífi opnar fjölmargar dyr. Alþ
háskólasamfélag opnar Vestfirðingum heiminn.

Welcome to the Symposium
On behalf of the University Centre of the Westfjords I am very pleased to
welcome you to this symposium, in which we are going to discuss the sustainable use of Icelandic coastal zones.
We live during times where coastal regions and coastal oceans face serious threats and damage,
and now more than ever circumstances demand that we effectively understand, protect and manage our coastal zones in an integrated manner. Our meeting here is held in connection with the
start of the new master’s program in coastal and marine management, a program of study which
has great potential for supporting the sustainable use of Icelandic coastal zones as well as strengthening and supporting the coastal communities in the Westfjords. Experts in different fields of
coastal science and management will share their experience, research outcomes and knowledge,
which is not only a great opportunity for our new students, but also a chance for all of us to
obtain a good overview of some of the problems and opportunities we face in using and harvesting resources in Icelandic coastal zones.
I hope you all enjoy the symposium, and your time in Ísafjörður
Best wishes
Sigríður Ólafsdóttir
Academic Director
Master’s programme in Coastal and Marine Management
University Centre of the Westfjords

Oceanography of
Icelandic Fjords
Steingrímur Jónsson
University of Akureyri and Marine Research Institute

Apart from the south coast, the Icelandic coast
is indented by bays and fjords of variable
shapes and sizes. During the last and present
century these areas have come under increased
pressure from various human activities. There
has been increased harvesting of resources
from the coastal areas and pollution from various sources has increased. In recent years
aquaculture has been increasing in many fjords
as well. This has led to a demand for better
knowledge of the ecosystem in the fjords and
during the last two decades oceanographic research has been carried out in some fjords in
Iceland, often with the aim of estimating the
possible impact of industry or fish farming on
the fjord. A key factor in how well the areas
can cope with the increased pressure and also
their ability to sustain aquaculture is the circulation in the fjords. The research has highlighted some common aspects of the circulation in
different fjords which will be the focus of the
presentation.
Steingrímur Jónsson received the Dr. scient. Degree in physical
oceanography from the University of Bergen in 1990. He works as a
professor at the University of Akureyri as well as a specialist for the
Marine Institute of Iceland. He has been a visiting scientist at the
Bjerknes Center for Climate Research in Bergen, Norway, and at the
Alfred Wegener Insitutt für Polar und Meeresforschung in Bremerhaven, Germany.

The Coastal Benthic Habitat
and its Importance for
Juvenile Marine Fish
Guðbjörg Ásta Ólafsdóttir
University of Iceland, Research Centre of the Westfjords

Many marine fish populations are limited by
juvenile habitat availability. The evident importance of habitat availability, habitat disturbance,
intra and inter specific competition to the success
of early post-settlement phases of juvenile marine
fish, including cod, emphasises the importance of
further research on the relationship of these factors. There is growing concern over the destruction of benthic marine habitats. Specifically, the
complex bottom habitats and their associated
macrofauna that are so important to juvenile fish
are also vulnerable to damage from fishing gear.
In addition to fisheries several human developments will affect the structure of the coastal benthic habitat through increased sediment build-up
that will in turn change the benthic invertebrate
communities.

In Iceland little research has been done on
coastal marine habitats and the ecology of juvenile marine fish during benthic settlement. The
University of Iceland, Research Centre of the
Westfjords has recently established research projects on these habitats and the ecology of the fish
and fish juveniles that live there. Our current projects include 1) the behaviour of cod juveniles during settlement, including the effects of competition and environmental factors on feeding success
and 2) possible effects of farmed cod escapees on
wild juvenile cod through competition and cannibalism. In this talk our goals with these projects
will be discussed and first results introduced.
Guðbjörg Ásta Ólafsdóttir has been director of the University of Iceland,
Research Centre of the Westfjords, since fall 2007. She received her B.S. in
Biology from the University of Iceland in 2000 and a Ph.D. in Zoology from
the University of St Andrews, Scotland in 2005. Both her PhD and postdoctoral work have focused primarily on understanding the formation and maintenance of biodiversity, using fish as a model species. Her current research
involves both theoretical issues and more applied questions concerning
variation and ecological interaction in natural populations, both in marine
environments and in fresh water.

Research on the Biology of
the Coastal Zone of Iceland
Dr Þorleifur Eiríksson
Westfjords Natural History Institute

The Icelandic coastline is long and the coastal
zone is large. A large part of the coastline is in
the Westfjords and the coastal area is largest in
Breiðafjörður. The types of Icelandic seashore
and many bottom communities have been described but overview research is lacking. Most
coastal zone research has been done because
of planned constructions. The research is
therefore not equally distributed over Iceland
and a clearer overview on the biology of the
coastal areas is needed. The mapping of the
coastal zone is in its initial stages and little
work has been done on the classification of
bottom communities. For sustainable management of the coastal areas adequate research is
a must. Therefore it is necessary to increase the
research effort on coastal zone biology.
Þorleifur Eiríksson has a B.S. degree in biology (1982) from the University of Iceland, a diploma in behavioural ecology (1986) and Ph.D. in
zoology (1992) from the University of Stockholm. During the years
1982-1986 and 1992-1997 he did research with several scientists at the
University of Iceland, Natural History Museum of Kópavogur and Hólar
agricultural college. The research was mostly on ecology in Iceland.
Since 1997 Þorleifur has been the director of Westfjords Natural History
Institute. Among other studies are researches on biology of the coastal
areas of Westfjords.

Coastal Environment and
Food Web Studies
Erla Björk Örnólfsdóttir
Vör - Marine Research Center at Breiðafjörður:

Vör- Marine Research Center at Breiðafjörður is
an independent research institute founded by
22 companies, corporations and communities.
The focus of The Marine Research Center is on
the coastal environment, emphasizing research
on the biology and ecology of the biota in
Breiðafjörður. The goal is to further our understanding of the ecosystem, to facilitate sustainable use of the natural resources and to enhance the dialogue between researchers and
the local community. Current research projects
involve: a study on the phytoplankton abundance, distribution and community succession
is consortia with the physical- and chemical environment, a study on the fecundity and food
consumption of common zooplankton and a
study on the biology and population structure
of the Common Whelk (Buccinum undatum). It
is postulated that the initial work conducted at
Vör forms the basis for local food web studies
with a broad perspective.
Erla Björk Örnólfsdóttir graduated with a B.S. degree in Biology
from the University of Iceland in 1990 and a M.S. degree in limnology
from the University of Iceland in 1994. She earned her Ph.D. degree in
Biological Oceanography from Texas A&M University, college Station,
Texas, USA, in 2002. Upon graduation Erla worked as a researcher at
the Institute of Freshwater Fisheries, followed by a postdoc at a Center
for Coastal Fisheries and Habitat Research, at NOAA, Beaufort, North
Carolina, and at University of Maryland, Center of Marine Biotechnology, Baltimore, Maryland. Erla came to work at Vör in July 2006.

Cage fish farming in Coastal
Waters; history, success,
environmental aspects and
future prospects
Jón G. Schram
Matís, Ísafjörður

Aquaculture can be traced back 4-5 thousand
years, in the Asian region, but in the seventies
there was a big boost in cage farming in the
North Atlantic. Salmon was the species that
was mostly used and still is. The success in
salmon cage farming is attributed to cage
technology, access to coastal waters, good
market, good government support and regulatory. Despite economic and technical success
in salmon cage farming we face numerous issues during cage farming development in
coastal waters, such as: Uneaten feed and excreta from cage-reared fish in coastal waters
that has impact on water quality and surrounding environment and ecosystem health, more
demand for wild fish products, for example
fish oil, as feed for the caged fish, capture of
wild seed because of lack of hatchery for the
species as well as the risk of cultured fish escaping from cages.

In the near future seafood consumption is
estimated to be the most in the developing
countries because of population growth there.

ing the best types of cages as well as the necessary related infrastructure. Several companies have however been farming cod in net

Cage culture opportunity is enormous for supplying fish protein for the growing population,
about 80 million people per year, in the mean
time the wild fish stocks are mostly fully exploited. But it is obvious that cage culture must
evolve further into deeper waters in order to
minimize environmental impacts.

cages in Iceland for some years and in that way
gaining experience that can be of help in the
search for the best cages.
A feasible sea-cage construction solution
with regard to environmental constraints must
also be a feasible solution with regard to the
welfare of the farmed fish. It is therefore important to take into account all aspects of fish
welfare. Growth, stress and quality will be
measured as well as the welfare of the farmers
working on site.
In this seminar all major “risk-factors” regarding fish farming will be discussed as well
as what general research is ongoing in the field
of cod farming in coastal areas in Iceland.

Jón G. Schram has an aquaculture education from Norway as well as
an MS degree in Fisheries from the University of Iceland and a bachelor’s degree in education. Jón also holds a diploma from the University
of Iceland in management of fish industry businesses. Currently Jón
works for Matís, an Icelandic food research company.

Fish Farming
Þorleifur Ágústsson
Matís, Ísafjörður

One of the specific threats to fish farming in
Icelandic waters is the forming of frazil ice,
which has led to damages of sea cages in Iceland. This risk is mainly due to the fact that in
Icelandic fjords, where cod farming takes place,
there occurs a mixing of fresh water coming
from land and the adjacent seawater.
Most of the development in cage farming
technology has so far focused on farming in
sheltered areas in a less technically demanding
environment than exists in Iceland and other
countries at similar latitude. However for different reasons companies and research institutions have recently started development of sea
cages that can withstand more exposed locations with climatic situations that more resemble the conditions found around Iceland. As
aquaculture in sea cages has a short history in
Iceland the know-how is limited both regard-

Þorleifur Ágústsson earned his B.S. in Biology at the University of
Iceland in 1993 and BSc. Honors in animal physiology at the University
of Gothenburg, Sweden. In 2001, Þorleifur defended his Ph.D. thesis,
„Growth hormone endocrinology of salmonids: regulatory mechanisms
and hormone dynamics“. After graduation Þorleifur worked as a project
manager at deCode Genetics until he joined Matis ohf. as a project
manager in aquaculture. Þorleifur also serves as a chairman for the
Natural History Institute of Westfjords. Þorleifur has published number
of research papers in peer-reviewed journals in his research area.

Land Use Planning and Costal
Management in Iceland:
Opportunities for Integration

The Icelandic National
Planning Agency and
Coastal Zones

Salvör Jónsdóttir

Birna Björk Árnadóttir

Alta, Reykjavík

The National Planning Agency, Reykjavik

In Iceland, land use planning for the entire
country is mandatory. Local municipalities are
responsible for executing the planning legislation under the supervision of the national planning agency and the Ministry for the Environment. Planning law has been in effect in Iceland
since 1921, and is therefore the oldest and
strongest environmental management tool
Icelanders have at hand. However, the coastal
zone is somewhat neglected in the legal framework, even though it is extremely important to
Iceland’s economic and environmental interests.
With increasing interest and involvement of
various stakeholders in the use of coastal
zones, along with changes in the natural environment, the need for well established coastal
zone management becomes vital. At the same
time it is acknowledged that the bureaucratic
complexities of environmental management
should not have to be augmented.
It is suggested that the current framework
for land use planning could be put in more effective use and extended to address the needs
of coastal management in Iceland.

The presentation by the National Planning
Agency will highlight the role it has in coastal
management. It will refer to its responsibilities
under the Planning and Building Act and the
Environmental Assessment Act, the main elements of which are the consideration of development proposals within the limits of the municipality boundary and the Environmental
Assessment procedures.
The talk will highlight how the use of coastal areas in Iceland has changed. It will look at
how coastal areas are now used more intensively by a wider range of uses such as fish
farming, tourism and recreation, quarrying and
landfill. The talk will continue to look at ways
that planning for coastal areas could be improved to address the issues that these uses
raise. It will therefore look at Integrated Coastal Zone Management and the option of extending the municipality boundary beyond the
115m limit.
Birna Björk Árnadóttir began working as a specialist at the Icelandic National Planning Agency in 1999. Birna has a BS degree in economic geography and holds a Certificate Diploma in International Relations for Business. She has mainly worked with planning and Strategic

Salvör Jónsdóttir holds an M.S. degree in Urban and Regional Plan-

Environmental Assessments, and as well she has been an instructor for

ning from the University of Wisconsin, Madison, as well as a B.S. degree

some courses related to planning, has put forward practical instructions

in geography from the University of Iceland. Currently she works as a

for the Agency, and has conducted several educational lectures at uni-

planning consultant for the Alta consulting office in Reykjavík but be-

versities in Iceland.

fore she was a planning director for the City of Reykjavík for four years.
Before that time Salvör was a lecturer at the University of Wisconsin
and University of Iceland and a project manager at the Planning Agency
of Iceland.

Regional Planning in
the West Fjords
Gunnar Páll Eydal
Eik (planning and environmental consulting office), Ísafjörður

A development plan sets out objectives and
decisions regarding the future use of land and
settlement arrangements. The Association of
Local Municipalities in the West Fjords, in cooperation with Teiknistofan Eik, is in the initial
stage of preparing a regional plan for the West
Fjords. Regional planning in the area is very relevant, because municipalities in the West
Fjords have similar characteristics and interests
regarding economic development, natural environment and culture.
The plan will be based on local authorities’
statement to make a vision, based on the ideology of sustainable development, which is
now often viewed as the core or centrepiece
for a desirable future state. Regional planning
in Iceland is not mandated but local authorities

in the area see it as an opportunity to improve
the quality of life in the region. Moreover, their
idea is to also address coastal and marine issues which are excluded from current planning
legislation.
Defining a vision for the region is challenging, because it is inevitable to have groups with
different values, interests, hopes, expectations
and priorities. This will be addressed by close
collaboration with interest groups in the planning development. This includes evaluation of
different scenarios based on the principles of
integrated coastal management.
Gunnar Páll Eydal holds a B.Sc. degree in Geology from the University of Iceland as well an M.S. degree from the School of Resource and
Environmental Management, Simon Fraser University (2004). Currently
Gunnar works a specialist at the planning and environmental consulting
company Eik and as an advisor for the master’s programme in coastal
and marine management at the University Centre of the Westfjords.

Skerjafjörður: Condition,
Management and
Sustainable Use
Sigríður Ólafsdóttir
University Centre of the Westfjords

The research project looks at a defined coastal
zone in Iceland, Skerjafjörður. The fjord is
18km² in size and is bordered by five municipalities, Seltjarnarnes, Reykjavík, Kópavogur,
Garðabær and Álftanes. The project aims to
answer the question of whether Skerjafjörður´s
coastal zones are used in a sustainable way
and if not, do they require new management
ideas? The following are observed in order to
answer the question: knowledge about the
biosphere and processes, the situation and
healthfulness and value of the fjord´s coastal
area along with the functionality of law and
management arrangements for coastal zones.

The project’s conclusion is that Skerjafjörður’s coastal zone is not exploited in a
sustainable way. Knowledge about the area is
little and fragmented and legislation regarding
jurisdiction and the borders of municipalities
out to sea is outdated and not in step with the
exploitation. Also the strategy of governing
authorities for the exploitation of the zones is
unclear and legislation and integration in management need a lot of improvement so that
management plans and control organs, planning and building legislation, and legislation
regarding environmental impact plans function as they should do. It is also prominent that
professional work methods are not followed in
planning work by some municipalities.
Sigríður Ólafsdóttir is the academic director of the new master’s
program in Coastal and Marine Management at the University Centre of
the West Fjords. She holds a M.S. degree in Environmental Science from
the University of Iceland. She also holds a B.S. degree in Geology and
Geography and has been a teacher for some years of environmental
studies at the high school level. Sigríður has quite an experience in the
media sector and worked as a reporter for weather, nature and environmental issues for local television in Iceland.

Icelandic Coastal Zones in
Relation to the EU Water
Framework Directive and the
Marine Directive

Each category will then be described in relation to environmental status and pressure, biological factors and monitoring plan. Review of

Helgi Jensson

Helgi Jensson holds a B.S. degree in Biology from the University of

The Environmental Agency of Iceland

Iceland and a Ph.D. in Biochemistry from Stockholm University (1986).

impact will focus on the spots with activity or
construction.

He worked at the Science Institute – Biochemistry department from

The pressure on the coastal environment and
the biological conditions can be divided into
three themes, chemical pollution (discharges,
accidents, long range transport), physical alterations (harbors, roads) and resource use
(dredging, macro algae and benthic invertebrate harvesting and fisheries). The environmental legislation dealing with coastal environment in Iceland today is the Act 33/2004
on marine and coastal protection against pollution, the EU Water Framework Directive and
the Marine Directive. The EU Marine Strategy
will also influence the management of coastal
waters in Iceland.
The coastline of the island is about 5,000
km long. Around 70% of the inhabitants
(300.000) live within the Faxaflói area and
most of the industries are within that area, located mostly at the coast. For the rest of the
country, small villages are scattered along the
coastline. Outside the Faxaflói area, only
Akureyri has more than 10.000 inhabitants. To
implement the Water Framework Directive it is
proposed to divide the coastline on a broad
scale into three main categories; I open ocean,
sheltered; II open ocean, stormy; and III sheltered ocean, narrow fjords. Using this classification on the Icelandic coast bays and open
ocean in the North-East would fall in category
1 as well as Breiðafjorður because of it conservation status, the Southern coastline falls in
category II, and Westfjords, Eastfjords and the
big fjords in the North fall into category III.

1986 to 1991. Since then he has been in the civil service working in the
environmental sector with marine, freshwater, atmospheric and terrestrial issues and currently he is a senior consultant at the Environment
Agency of Iceland.

Nature Conservation at
Coastal and Marine Areas
Guðríður Þorvarðardóttir
The Environment Agency of Iceland

Nature conservation areas in Iceland, land and
marine based, are protected according to the
Nature Conservation Act and special legislation. The aim will be on pointing out the differences between areas protected by the Nature
Conservation Act, like Surtsey Nature Reserve
and special geothermal formations on the
ocean floor, and areas protected by special
laws, like the Breiðafjörður Marine Reserve.
Furthermore an introduction to the proposed
seabird habitat and ecosystem area in Vestmannaeyjar, according to the Nature Conservation Strategy 2004-2008. The strategy was
first introduced in the revised Nature Conservation Act that came into force in 1999.
Guðríður Þorvarðardóttir has a B.Sc. degree in Physical Geography
from the University of Iceland and a M.Sc. degree in Geography from
the University of Waterloo, Faculty of Environmental Studies, Ontario
Canada. She has worked at The Environment Agency of Iceland and its
predecessors from 1989 in the field of nature conservation and outdoor
recreation. Her professional emphasis has been on establishing new
protected areas, the nature conservation strategy, management plans
etc. and she is a division manager at the Department for legal and Administrative Affairs. Guðríður stayed 14 months in the years 1996 and
1997 at the Scottish Natural Heritage in the field of nature conservation.

Coastal and Marine
Management:
Brief Description on Research
Activities at IMA
Gísli Viggósson
Icelandic Maritime Administration.

The Icelandic Maritime Administration (IMA)
has for decades collaborated with domestic
and foreign partners in extensive research and
planning concerning the Icelandic water and
coast, the construction of breakwaters and
harbours and shore protection. Research
means the gathering of various basic information, measurements and research, contributing
to the safety of seafarers and right decisions in
selecting solutions in coastal construction. Basic plans and model experiments regarding improvements in ports and harbour channels are
carried out according to the work programme
of the government’s transport policy. Furthermore research on sea beds and sediment
movements, e.g. due to coastal wave erosion,
is carried out. Our uniqueness in the design of
coastal structures is a result of more frequent
and greater wave and wind load in northern
latitudes than southern latitudes. This is due to
greater wind velocity resulting in large waves
and great environmental loads such as sea
spray, ice accretion, weathering and drift ice as
well as tidal currents, wind currents, ocean currents and storm surges. These aspects of stress
have resulted in demands for increased data
on possible stresses on structures.
The IMA´s weather and sea state information system increases safety for seafarers and
contributes to more efficient fishing. The system is based on both real-time measurements
and forecasts. The IMA website (www.sigling.is)
provides updated information every hour

about weather and sea circumstances, using
data from wave measurement buoys, operated
by the IMA, and automatic weather stations at
lighthouses and in harbors. Due to increased
traffic of oil and LNG transport from Russia
and Norway, wave and weather forecasting
has been extended to cover the new sailing
route in the northern Atlantic from the Barents
Sea to the southernmost part of Greenland.
Several projects will be mentioned like the Bakkafjara Ferry Harbour Project and the Coastal
Management Projects at the Town of Vík and
the Jökulsárlón á Breiðamerkursandi. All the
projects are on the south coast of Iceland.
Gísli Viggósson graduated with a B.S. degree from the University of
Iceland in 1967. He holds a M.S. degree from Technical University of
Norway, Trondheim, where he specialized in Harbour and Coastal Engineering and after that he worked at the same University in coastal engineering research (1970-1971). Since 1971/1972 Gísli has worked as a
head of a Research Section and from 1986 as a Director of Research and
Development at the Icelandic Maritime Administration. gisli@sigling.is

Climate Change and
Coastal issues
Halldór Björnsson
The Icelandic Meteorological Office

In the fourth assessment of the Intergovernmental Panel on Climate Change (IPCC) published in 2007 several scenarios, that explored
different paths of greenhouse gas emissions,
were used to estimate warming rates for this
century. These ranged from 1.8°C in the
“coolest” scenarios to 4.0°C in the “warmest”
scenarios. The associated sea level rise was also
examined, and predicted to range from 0.18
– 0.38 m in the coolest case to 0.26 – 0.59 m
in the warmest case. The influence of (poorly
understood) changes in ice dynamics in Greenland and Antarctica was not accounted for.
The IPCC, however, added that if recently observed increases in ice discharge rates were to
increase linearly with temperature, then 0.1 –
0.2 m could be added to the upper bounds of
the predictions. These estimates have been
criticized for being to conservative, and it has
been suggested the sea level rise could reach 1
m or more.
Rising sea level obviously has strong impacts on coastal communities. It leads to salinsation of ground water, which degrades fresh
water quality, it exposes the population in certain coastal areas to more frequent flooding.
Vulnerable coastal ecosystems include mangroves and salt marshes. The potential impacts can be reduced through adaptation, but
human vulnerabilities are greatest where the
adaptive capacity is low and the exposure to
the negative effects is high.
In Iceland adaptive capacity is relatively
high, and the melting of glaciers will lead to
uplift along the south-eastern coast reducing
the local impact of rising sea level. Parts of the

country not experiencing coastal uplift will obviously be more strongly affected and the
south-west part of the country which is currently experiencing coastal subsidence is at the
greatest risk. While adaptive measures already
taken may prove sufficient, the sea level must
be carefully monitored and planning authorities be legally mandated to take notice of the
problem.
Halldór Björnsson obtained his Ph.D from the department of Atmospheric and Oceanic Sciences of McGill University in 1997. He subsequently taught Meteorology at the department and did research on sea
ice. From 1998 to 2000 he was a Post Doctoral Researcher in the Program of Atmosphere and Ocean Sciences at the Department of Geosciences of Princeton University. There he worked at the Geophysical
Fluid Dynamics Laboratory on Ocean modeling exploring the origin of
the overall structure (thermal and salinity) of the world’s oceans, and
the influences this has on the global climate. In the fall of 2000 he
started working for the Icelandic Meteorological Office and has since

Canada’s Oceans Act
Keith Mercer
Marine Institute of Memorial University
St. John’s, Newfoundland and Labrador, Canada

On January 31, 1997, Canada’s Oceans Act
came into effect. It was designed to outline
Canada’s duties and responsibilities in its oceanic territories. It also introduced a new management model which promotes the sustainable development of Canada’s oceans and
their resources. However, Canada is a country
bordered by three oceans in three very distinctive geographical areas, with equally varied
socio-economic standards. It also shares management responsibilities with the United States
over five large freshwater bodies, the Great
Lakes. These provide great challenges to enforcing the Oceans Act.

2004 been the head of research and development at the Weather department. His current research interest include climate modeling, cli-

Keith Mercer holds a B.Sc. degree from Dalhousie University (1980) in

mate variability and climate change. In 2007 he was appointed the

Halifax, Nova Scotia, with a focus in oceanography and statistics. Keith

chair of a committee established by the Minister for the Environment to

enrolled in the Graduate Diploma in Aquaculture Program at the Marine

study the effects of climate change on nature and society in Iceland.

Institute of Memorial University, St. John´s. Upon graduating from that

The committee submitted its finding in a report to the minister in sum-

program, Keith was hired by MI to work in the Aquaculture Division.

mer 2008. The talk is partly based on the report’s conclusions.

Later Keith developed an Advanced Diploma in the Coastal and Ocean
Management Program at MI, which he also teaches in and chairs. Since
being at MI, Keith has developed a partnership between the Department of Fisheries and Oceans and the AD ICOM program, which led to
the production of two documents which investigated the potential of
integrated coastal zone management in Conception Bay South, Newfoundland. Keith is Board Member of the Coastal Zone Canada Association and he is the Deputy-Mayor of his hometown of Portugal Cove-St.
Philip’s.

Capacity Building for
Integrated Coastal
Management (ICM)

Rodrigo Menafra (Montevideo, Uruguay) has a Bachelor of Sciences
degree in Marine Biology and Ecology from the Florida Institute of Technology (Melbourne, FL, USA) and a Masters in Marine Management
from the Marine Affairs Program at Dalhousie University (Halifax, NS,
Canada). He has been involved in Integrated Coastal Management for

Rodrigo Menafra

over eight years, having participated in various interdisciplinary re-

University of the Republic of Uruguay and Dalhousie University

search projects, with emphasis on coastal policy, protected areas and
artisanal fisheries. He has recently acted as both Assistant Coordinator

Probably the biggest challenge for ICM is the
lack, in many countries, of a national human
resource capacity for the successful implementation of ICM programs. Specifically, the lack
of suitable professionals in the areas of planning and coastal management, coastal policy
and program implementation. One of the most
significant developments in the field of ICM
over the last decade has been an increase in
higher education programs. Over the past 10
years new programs have been developed in
marine affairs, with a focus on ICM, in regions
such as Australia, the Caribbean, Central
America and South Asia. Despite these efforts,
the diversity and complexity of ICM presents a
great challenge for the development of training and education programs in this subject
area. It is clear that there is no single model or
approach for the development of training and
education initiatives in ICM and universities
over the past 30 years have shown great diversity. New programs tend to look more at the
modern models already established, but eventually develop their own approach and content.

and Faculty in the master’s program on Integrated Coastal Management at the University of the Republic of Uruguay, contributing to the
development of the program through technical and administrative roles
as well as teaching responsibilities. He has participated in projects,
studies, consulting and other research activities related to coastal management in Uruguay. Recently, he edited the book “Basis for the conservation and management of the Uruguayan coastal zone”, the first
comprehensive compilation of coastal research in Uruguay. He currently
lives in Halifax, Canada.

Symposium Program
Chairman: Jóhann Sigurjónsson, Marine Research Institute
Sunday 31. August

Monday 1. September

13.00 Opening of the Symposium:
Einar K. Guðfinnsson, Minister of Fisheries and Agriculture

8.30-9.30 Planning of Coastal Areas

13.15-15.00 Research on Nature and Use of Coastal Zones
Steingrímur Jónsson. University of Akureyri/ The Icelandic
Marine Research Institute.
Oceanography of Icelandic Fjords
Guðbjörg Ásta Ólafsdóttir. University of Iceland,
Research Centre of the Westfjords.
The Coastal Benthic Habitat and its Importance for Juvenile
Marine Fish
Þorleifur Eiríksson. Westfjords Natural History Institute.
Research on the Biology of the Coastal Zone of Iceland

Salvör Jónsdóttir. Alta, Planning Office and Consultation.
Land Use Planning and Coastal Management in Iceland:
Opportunities for Integration
Birna Björk Árnadóttir. The National Planning Agency.
The Icelandic National Planning Agency and Coastal Zones
Gunnar Páll Eydal. Eik, Planning Office and Consultation.
Regional Planning in the West Fjords
Sigríður Ólafsdóttir. University Centre of the Westfjords.
Skerjafjörður: Condition, Management and Sustainable Use
9.30-9.50 Discussion: Planning of Coastal Areas.

Erla Björk Örnólfsdóttir. Vör, Marine Research Institute
at Breiðafjörður.
Coastal Environment and Food Web Studies

9.50-10.20 Coffee break.

Jón Gunnar Schram. Matís, Icelandic Food Research.
Cage Fish Farming in Coastal Waters; History, Success,
Environmental Aspects and Future Prospects

Helgi Jenssen. The Environmental Agency of Iceland.
Icelandic Coastal Zones in Relation to the EU Water Framework Directive and the Marine Directive.

Þorleifur Ágústsson. Matís, Icelandic food research.
Fish Farming

Guðríður Þorvarðardóttir. The Environmental
Agency of Iceland.
Nature Conservation at Coastal and Marine Areas.

10.20-11.50 Governance of Coastal Areas.

14.45-15.15 Coffee break
15.15-15.55 Discussions:
Research on Nature and Use of Coastal Zones
16.00 Opening Ceremony for the Master’s Program in
Coastal and Marine Management

Gísli Viggósson. Icelandic Maritime Administration.
Coastal and Marine Management: Brief Description on
Research Activities at IMA.
Halldór Björnsson. Icelandic Meteorological office.
Climate Change and Coastal Issues.
Keith Mercer. Marine Institute of Memorial University.
Canada’s Oceans Act.
Rodrigo Menafra. University of the Republic of Uruguay
and Dalhousie University.
Capacity Building for Integrated Coastal Management (ICM).
11.50-12.20 Discussion: Governance of Coastal Areas.
12.20-12.30 Roundup and Symposiums End.

