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Vision

The vision of the Nansen Center is to 
serve the society through advancing 
knowledge on the marine environment 
and climate system in the spirit of Nobel 
Laureate and humanist Fridtjof Nansen.
The main research areas of the Nansen 
Center include:
• Climate processes, variability and 

change
• Arctic and Marine remote sensing 
• Ocean modelling, data assimilation 

and forecasting
• Societal impact of global change
organization

The Nansen Center was founded in 1986 
as an independent non-profit research 
foundation affiliated with the University 
of Bergen, Norway. The Nansen Center 
conducts climate and environmental re-
search projects funded by the research 
councils, space agencies, the European 
Commission, national and international 
government agencies, industry and pri-
vate donations. From 2012 the Nansen 
Center was appointed as a Norwegian 
environmental research institute and re-
ceives basic funding from the Ministry 
of Environment through the Research 
Council of Norway. This is a major mile-
stone for the Center and the Board highly 
appreciate this qualification and recogni-
tion from Norwegian autorities. 
As a national environmental research 
institute the Center has in particular 
strengthened the expertise within stud-
ies of regional climate change research 
and studies of the oceans and sea ice 
in the Arctic oceans. The Nansen Center 
has built up extensive knowledge within 
development and applications of satel-
lite Earth observation data since the early 
beginning of satellite remote sensing 
era more than 30 years ago. Particularly 
within marine, cryosphere and climate 
satellite EO research the Center aims 
at being a national research resource of 
excellence. Increased focus on cross-
disciplinary research cooperation and 
synergies between the exiting scientific 

disciplines has contributed to strengthen 
the scientific expertise of the Center. The 
Nansen Center will increase its scientific 
staff with three new senior scientists in 
order to expand our knowledge within the 
main research areas and better explore 
the knowledgebase of the Center.
The Board elected Stein Sandven as the 
acting Managing Director when Peter 
Mosby Haugan resigned from his position 
in August 2012. Research director Einar 
Svendsen withdraw as the Chairman of 
the Board in November and subsequent-
ly Dr. Anton Kjelaas was elected at the 
Chairman and Mette Krohn-Hansen as 
the deputy.
staff

By the end of 2012 the Nansen Center 
employed 67 persons from 15 nations, 
including eight in adjunct positions. The 
scientific staff represents 39 person years 
and includes five Post Docs, five PhD´s 
and two Master students in recruitment 
and educational positions. During 2012, 
16 foreign scientists and students have 
been visiting the Nansen Center for peri-
ods from weeks to several months, add-
ing up to 33 visiting person months.
The Nansen Center’s goal is to be an 
equal opportunity employer and 31% of 
the employees are female, with a majority 
of women in the administration. Among 
the PhD students 60% are female. In 
2012 the Management has established 
a committee to assess and improve the 
gender equality in the organisation.
office and enVironment

The premises and working environment is 
very satisfactory – both at the main office 
in Bergen and at our office in Svalbard 
Research Park, Longyearbyen. The 
Center does not pollute or in any other 
way harm the environment.
scientific Production

During 2012 56 scientific articles were 
published in international referee journals, 
two book monographs, five book chap-
ters, 70 articles in conference proceed-
ings, eight technical and other reports, 
one master thesis, as well as 13 popular 
science articles or new stories – totally 
155 publications.
After completing their studies with ex-
change visits at the Center and with 
co-supervision from the scientists at 
the Nansen Center, two PhD student 
completed their dissertations at the 
Nansen-Zhu Center and Institute of 
Atmospheric Physics of the Chinese 
Academy of Sciences and at Peking 
University in Beijing. One student com-
pleted his Master thesis at Department 
of Geography, University of Bergen in 
2012. Outreach is actively done through 
the press, television and popular science 
lectures.
awards

The Board of the Nansen Center awarded 

Prof. Ola M. Johannessen the Nansen 
Polar Bear Award for his extensive efforts 
for the Center since the establishment 26 
years ago.
national cooPeration

The Nansen Center is one of four part-
ners of the Bjerknes Centre for Climate 
Research (BCCR) - a Norwegian centre of 
excellence that was completed in 2012, 
the Centre for Climate Dynamics (SKD), 
and member of the Norwegian Climate 
Center and Bergen Marine Research 
Cluster. Furthermore, the Center has 
a memorandum of understanding 
with Institute of Marine Research and 
Norwegian Meteorological Institute in op-
erational oceanography and ocean mod-
elling. The Nansen Center has extensive 
cooperation with the University of Bergen, 
the University Studies at Svalbard (UNIS) 
and other Norwegian research and higher 
educational institutions.
international actiVities

Cooperation in Europe is an important 
part of research activities at the Nansen 
Center. It participates in 19 FP7 projects 
funded by the European Commission, 
including seven new projects starting 
in 2012. The Center coordinates six EC 
funded projects and it is rated among the 
“top ten” Norwegian research institutions 
involved in FP7 projects funded by the 
European Commission.
the nansen grouP

The Nansen Group of international re-
search institutes in Russia, India, China, 
South Africa and Bangladesh is an impor-
tant research and knowledge resource, 
network and “human capital” for the 
Center, through implementation of joint 
research projects, publications, exchange 
visits of scientists and students, as well 
as exchange of knowledge across the 
borders.
The vision of the Nansen-Bangladesh 
International Centre for Coastal, Ocean 
and Climate Studies (NABIC) in Dhaka, 
is to serve Bangladesh through advanc-
ing knowledge and sustainable develop-
ment practices of the coastal, ocean and 
climate system and its impact on society 
by integration of knowledge generated 
by national and international partner in-
stitutions in the spirit of Fridtjof Nansen. 
Prof. Ola M. Johannessen and Dr Atiq 
Rahman are Co-Chairmen and Lasse 
H. Pettersson and Adu Sayed are Co-
Directors at the centre in Dhaka.
The scientific cooperation with South 
Africa is developing through the Nansen-
Tutu Centre for Marine Research at the 
University of Cape Town. Prof. Johnny A. 
Johannessen and Prof. Frank Shillington 
are the Co-Directors of the Nansen 
Tutu Center. Prof. John Field is the 
Chairman of the board, where Prof. Ola 
M. Johannessen and Einar A. Svendsen 
from Institute of Marine Research are Co-
Chairmen.
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Cover page: The FRAM 2012 expedi-
tion was the first attempt ever to use a 
dedicated hovercraft research platform 
operating jointly with an icebreaker to 
the central Arctic Ocean. FRAM-2012 
covered more than 1.400 km and carried 
out sea ice thickness measurements for 
validation of Earth observation data and 
recorded earthquakes over a 23 days 
period at the volcanically active Gakkel 
Ridge. Blue dots indicates the ice edge. 
Photo: Yngve Kristoffersen, NERSC.



The scientific collaboration with the 
Nansen-Zhu Centre at the Institute of 
Atmospheric Physics (IAP) at the Chinese 
Academy of Sciences (CAS), Beijing con-
tinues with extensive mutual exchange of 
scientists and PhD candidates. 56 per-
sons are now employed at the Nansen-
Zhu Centre, including 39 PhD and Master 
students. Prof. Hui-Jun Wang, Director 
General of IAP, is also the Director for the 
Nansen-Zhu Centre. Ola M. Johannessen 
and Hui-Jun Wang are co-chairmen of the 
Board. Ola M. Johannessen is ”Visiting 
Professor” at the Institute of Atmospheric 
Physics, CAS and “Guest Professor” at 
the Peking University, and co-chief editor 
of the journal Atmospheric and Oceanic 
Sciences of the Chinese Academy of 
Sciences.
The scientific cooperation with the 
Nansen International Environmental and 
Remote Sensing Center (NIERSC) in St. 
Petersburg is focusing on climate re-
search, including satellite Earth obser-
vation studies of sea ice, wind, waves, 
polar lows, climate, marine ecosystems 
and water quality. NIERSC has further-
more started studies of socio-econom-
ic impact studies of global change. In 
2012 NIERSC has been awarded the 
coordinator responsibility of the EU FP7 
INCO-LAB project European-Russian 
Centre for cooperation in the Arctic and 
Sub-Arctic environmental and climate re-
search – EuRuCAS, with the objective to 
strengthen the European research coop-
eration with Russia. Through EuRuCAS, 
NIERSC will significantly strengthen 
their infrastructure and network of coop-
eration with European research institu-
tions. The Nansen International Center, 
led by Director Dr. Leonid Bobylev, now 
has 23 employees, including nine PhD 
candidates. Jean-Pierre Contzen is the 
President, Valentin Meleshko is the co-
President, Lasse H. Pettersson is the 
vice-President and Ola M. Johannessen 
is the Chairman of the Guardian Board. 
The co-operation with the Nansen 
Environmental Research Center - India 
(NERCI) in Cochin is expanding with 
several new young scientists and PhD 
candidates. Scientifically the research 
cooperation is focusing studies of the 
Indian Ocean, the marine ecosystem, 
as well as climate and monsoon vari-
ability. In 2012 NERCI has been awarded 
the coordinator responsibility of the EU 
FP7 INCO-LAB project Indo-European 
Research Facilities for Studies on Marine 
Ecosystem and Climate in India – Indo-
MareClim, with the objective to strength-
en the European research coopera-
tion with India. Through Indo-MareClim 
NERCI will significantly strengthen their 
infrastructure and network of coopera-
tion with European research institutions. 
Prof. Ola M. Johannessen and Prof. N.R. 
Menon are co-chairmen and Dr. K. Ajith 
Joseph is the Director of the Centre. The 
Nansen Center in Bergen co-operates 

with Cochin University of Science and 
Technology (CUSAT) where three Nansen 
Fellowship PhD students are recruited 
in 2012, Anna University in Chennai 
and Indian National Centre for Ocean 
Information Services (INCOIS), which is 
the national centre for operational ocea-
nography in India located in Hyderabad.
international committees

The Nansen Center is a major part-
ner in EuroGOOS, which is an interna-
tional organization with members from 
the major European meteorological and 
oceanographic institutions. The aim of 
EuroGOOS is to develop and coordi-
nate ocean monitoring and forecasting 
in European and Arctic waters, as part 
of the “Global Ocean Observing System 
(GOOS)” program. ArcticROOS http://
arctic-roos.org/, which is the Arctic 
branch of EuroGOOS, comprises 16 insti-
tutions from nine countries, which all con-
tributes to development and operations 
of operational oceanography for Arctic 
waters. Stein Sandven is the Chairman 
of ArcticROOS and member of the ESA 
Cryosat-2 Science Advisory Group. 
Johnny A. Johannessen is a member of 
the EuroGOOS Board, the ”GCOS Ocean 
Observing Panel for Climate (OOPC)”, 
and the Board of MyOcean. He is also a 
member of ”EUMETSAT Advisory Expert 
Group for Ocean Topography and Ocean 
Imaging Satellite Missions. Laurent 
Bertino is a member of the “Expert Team 
in Operational Ocean Forecasting” under 
JCOMM.
The Nansen Center is one of the founders 
of the ”Global Climate Forum” (GCF) and 
Ola M. Johannessen is a member of the 
Council. GCF is a multi-disciplinary forum 
gathering research, industry, governmen-
tal authorities, NGOs and stakeholders to 
meetings and projects dealing with cli-
mate change issues. 
gc rieber climate institute

The GC Rieber Climate Institute is a de-
partment at the Nansen Center, and is led 
by Drs. Igor Esau and Yongqi Gao. The 
department works with global climate re-
search issues with focus on studies of the 
variability and dynamic properties of the 
North Atlantic and Arctic climate system, 
including boundary layer studies between 
atmosphere, ice and ocean.
The department contributes to the devel-
opment of the Norwegian Earth System 
Model (NorESM) and new research ex-
pertise is established within the turbulent 
small-scale boundary layer modelling, 
which is used for studies of spreading of 
air pollution in cities and changes of cli-
mate in the cities. 
The GC Rieber Funds offer a stipend at 
750.000 NOK per year during 3 years for 
a PhD candidate to develop and validate 
high resolution modelling of air pollution 
in Bergen city. The result is expected to 
be a major contribution to the under-
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Rieber Funds and Sparebanken Vest. The 
foundation has an equity capital of 11.3 
MNOK.
In 2012 the Society funds several Nansen 
Fellowships and exchange visits for 
students and young scientists from 
China, India, Russia, South Africa and 
Bangladesh.
financial situation

The Nansen Center is an independent 
non-profit environmental and climate re-
search institute. The total income in 2012 
was 48.47 MNOK. The results of opera-
tions gave a negative balance of –0.149 
MNOK, which including financial income, 
was 1.21 MNOK. However, a transfer to 
Nansen Scientific Society of 1.9 MNOK 
attributable to 2011 was charged to the 
2012 accounts and accordingly the over-
all negative balance for 2012 was –0.88 
MNOK. 
The project income in 2012 was mainly 
from the Research Council of Norway, the 
European Commission (EU), European 
Space Agency, the Norwegian Space 
Center and a small part from industrial 
projects. The Nansen Center has re-
ceived substantial financial grants (11 %) 
from GC Rieber Funds and Frank Mohn 
ASA through Trond Mohn.
ProsPects for 2013
The post as Managing Director has been 
advertised and the Board are in the proc-
ess to appoint the new director by mid 
2013.
The Board expect an expansion of the 
research activities in 2013, primarily due 
to increased activities in the Northern ar-
eas – where the Nansen Center has a ma-
jor expertise and experience developed 
during several decades. Additionally, in-
creased funding for climate research is 
expected both nationally and internation-
ally. The basic funding from the Ministry 
of Environment will also contribute to 
the further develop the scientific exper-
tise of the Center, among other through 
recruitment of three new seniors scien-
tist positions. The new STIM-EU funding 
mechanism from the Research Council 
of Norway will be useful to increase the 
European exposure of the research at 
the Center, which will encourage further 
cooperation and have impact in terms 
of projects funded by the European 
Commission’s under its new Horizon2020 
program.

Bergen, June 18th 2013

Anton Kjelaas                    Mette Krohn-Hansen  
Chairman of the Board               Deputy Chairman
Bjart Nygaard              Dag Rune Olsen
Annette Samuelsen 
representative of the employees
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standing, prediction and mitgation of the 
air pollution problem in Bergen during 
winter conditions. The Board sincerely 
thanks the GC Rieber Funds for their sup-
port through many years.
the mohn-sVerdruP center

The Mohn-Sverdrup Center for Global 
Ocean Studies and Operational 
Oceanography (MSC), a department at 
the Nansen Center, is lead by Johnny A. 
Johannessen, who also is Professor II at 
the Geophysical Institute, University of 
Bergen. Dr. Laurent Bertino is the deputy 
leader. The main research focus of the 
Department is to develop remote sens-
ing methods for coastal and ocean areas, 
ocean and marine ecosystem models and 
data assimilation techniques. These are 
applied world-wide, however with par-
ticular focus on the Norwegian Sea, the 
Barents Sea and the Arctic Ocean Region 
(http://topaz.nersc.no). Furthermore, 
ocean colour and infrared satellite Earth 
observation data are used in near real 
time for monitoring of algae blooms and 
water quality conditions in the North Sea 
and Norwegian coastal water (http://HAB.
nersc.no). This activity is led by Lasse 
H. Pettersson, who together with Dmitry 
Pozdnyakov at NIERSC have published 
the book Monitoring of harmful algae 
blooms at Springer in 2012. 
Trond Mohn, through Frank Mohn ASA, 
supports the Mohn-Sverdrup Center with 
5 MNOK per year. The board sincerely 
thanks Trond Mohn for his important sup-
port of totally 50 MNOK that we have re-
ceived since 2004, which will end in 2014.
Polar remote sensing dePartment

The polar remote sensing research activi-
ties are led by Stein Sandven, who also 
is the Acting Managing Director of the 
Center and a Professor II at the University 
Centre in Svalbard – UNIS. The main re-
search focus of the Department is devel-
opment and validation of algorithms for 
retrieval of ocean and sea ice parameters, 
as well as changes in the Greenland ice 
sheet, using satellite Earth observation 
data. This research is done to the ben-
efit of applications in climate research, 
as well as operational ocean monitoring 
to the benefit of shipping, industry and 
society at the high latitudes and in the 
Arctic. The research also includes use 
of ocean acoustic methods for observa-
tion of ocean and sea ice processes in 
the Fram Strait, including annual cruises 
with KV Svalbard. Acoustic ocean moni-
toring are used in combination with sat-
ellite EO data and numerical ocean mod-
elling in order to increase the knowledge 
about ocean and sea ice processes in the 
Arctic, both in open waters and under the 
sea ice.
Sea ice information obtained from satel-
lite Earth observation data is used in near 
real time in support of navigation in ice-
infested waters. During 20 years of co-
operation with Russian scientists at the 

Nansen International Center (NIERSC) 
and Arctic and Antarctic Research Center 
(AARI), both located in St. Petersburg, an 
extensive experience has been built up 
about the Northern Sea Route and the 
coastal waters of Siberia. 
The sea ice research aims at developing 
an integrated ocean and ice monitor-
ing and forecasting system for the Arctic 
Ocean using satellite EO and in situ data, 
in combination with modelling and data 
assimilation. The results are disseminated 
by ArcticROOS, http://arctic-roos.org/, 
which provides daily updated Arctic sea 
ice information. 
The department also develops web-
based geographical information systems 
(GIS) for integration of different types of 
satellite, in situ and numerical model data. 
the sValbard office

The Nansen Center´s office in the 
Svalbard Research Park, Longyearbyen, 
contributes to strengthen Arctic research 
at the Center. The office supports several 
of the Center´s projects within oceanog-
raphy and ice research in the Svalbard re-
gion and the cooperation with UNIS. The 
office is also used in connection with ma-
jor cruise activities starting from Svalbard, 
as well as by scientists and students from 
the Nansen Centers in Bergen and St. 
Petersburg. Our activities at Svalbard 
have increased, particularly through 
the infrastructure project “Svalbard 
Integrated observing System (SIOS)”, 
funded by the European Commission and 
lead by the Research Council of Norway. 
terra orbit as and coto as 
The Nansen Center is the owner of the 
companies Terra Orbit AS and COTO AS. 
The goal of these companies is to offer 
services for monitoring and forecasting 
of the environment and oceans. The rev-
enue of these activities will in turn con-
tribute to the scientific development in 
the areas where the Nansen Center con-
centrates its main research and develop-
ment activities. 
nansen scientific society

The Nansen Scientific Society was estab-
lished in 2006, as a separate foundation. 
Its main goal is to expand the existing 
“Nansen Fellowship Program” to sup-
port PhD, Master students and young 
scientists in environmental and climate 
studies. Furthermore, it contributes to 
the scientific cooperation and funding of 
exchange of students and young scien-
tists between the different Centers in the 
Nansen Group. The vision is that research 
and education in environmental and cli-
mate issues performed by young people 
from different countries and cultures will 
help build a foundation for a better under-
standing and co-existence between peo-
ple in the world - in the spirit of Fridtjof 
Nansen. It´s President is Prof. Ola M. 
Johannessen. The founders of the Society 
are the Nansen Center, Trond Mohn, GC 
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Polar remote sensing

Stein Sandven
Polar oceanography, sea ice research, re-
mote sensing and modelling are among 
the core expertise of the Nansen Center 
and represents a large part of our reser-
ach projects. 
Arctic Sea Ice Extent 
The Center is coordinator of the ESA Sea 
Ice climate project with 12 partner institu-
tions working with sea ice remote sens-
ing. The objective of the project is to de-
velop improved and validated timeseries 
of ice concentration and ice thickness for 
use in climate research. Since sea ice is a 
sensitive climate indicator with large sea-
sonal and regional variability, the climate 
research community require long-term 
and regular observations of the key ice 
parameters in both Arctic and Antarctic. 
The study is also supported by the 
ArcticSIV project, funded by the Research 
Council of Norway and headed by Ola M. 
Johannessen. Arctic SIV focus on com-
parison and validation of passive micro-
wave retrieval algorithms for estimation of 
sea ice concentration in the Arctic. Over 
the last three decades there has been 
significant decrease of the sea ice cover, 
in particular in summer. The algorithms 
show a discrepancy in Arctic ice extent 
of about 1 mill km2, which is attributed to 
difference in algorithms (Figure 1). 

Arctic Sea Ice Thickness
Studies of Arctic sea ice thickness is an-
other topic where data from satellites, 
in situ data and model simulations are 
analyzed to quantify the variability and 
decreasing trend observed in the last 
decades. Remote sensing methods us-
ing radar and laser altimetry to measure 
ice freeboard and thickness have been 
studied and data from satellites are com-
pared with other measurement methods 
for validation and error estimation (Figure 

2). The snow cover on top of the sea ice 
has impact on the altimeter data, and 
data on snow depth is an essential factor 
in the algorithm to calculate ice thickness 
from freeboard. Studies are therefore 
conducted to analyse snow depth and ice 
thickness from platforms such as Russian 
North Pole Drifting Stations. 
Sea Ice Classification
Results of sea ice classification using 
ENVISAR SAR data have been pub-
lished based on a joint effort by scien-
tists at the Nansen Centers in Bergen and 
St. Petersburg. The ice classification is 
based on a neural network algorithm and 
a Bayesian algorithm, showing promising 

results using image texture 
analysis in combination with 
training data provided by ice 
experts. The classification re-
sults show 80% - 85 % cor-
respondence with expert clas-
sification used as validation of 
the algorithm (Figure 3). 
Arctic Field Investigations
In the EU ACOBAR project 
the 2-year field experiment 
was completed by the KV 
Svalbard cruise in August-
September 2012. The objec-
tive of this project was to test 
the use of acoustical data to 
measure temperature and 
circulation to estimate the 
fluxes of water masses in the 

Fram Strait. The moorings with acous-
tic sources and receives were recovered 
and data analysis started.  This field ex-
periment was conducted jointly with the 
WIFAR project funded by the Research 
Council of Norway under the Petromaks 
programme. The programme included 
wave measurements combined with pas-
sive acoustics, meteorology and sea ice 
remote sensing. The data are used in de-
velopment of a wave-in-ice model which 
will be used to ensure safe operation in 
Arctic waters. 
The acoustic traveltime data from the 
moorings have been compared to mod-
elled traveltime as a method of validat-
ing ocean models in the Fram Strait. The 
observed travel times have been inverted 
to mean temperature for a depth interval 
from 0 – 500 m, as shown in Figure 4. 
Inverted temperature from the first experi-
ment, from 2008 to 2009, are compared 
to observed temperature from near-by 
oceanographic moorings in the Fram 
Strait. The travel time is faster (shorter) 
when temperature increases, and slower 
(longer) when temperature decreases. 
In addition to measure travel times, the 
acoustic sources were also used to pro-
vide navigation data for gliders in order 
to operate under ice. Gliders are evolving 
as useful platform for collecting ocea-
nographical data, but operations in ice-
covered waters will require a navigation 
system based on acoustic signals. In 
ACOBAR, Alfred Wegener Institute have 
conducted a series of glider experiments, 
collecting oceanographical sections re-
peatedly over several months. These data 
are used in combination with acoustic 
data and model simulation to study circu-
lation and fluxes in the Fram Strait.
Passive acoustic listening systems have 
been used to record ambient noise in the 
Fram Strait to observe ice-ocean proc-
esses such as ocean eddies, wave pen-
etration into the ice cover, and ice defor-
mation. Furthermore, ambient noise data 
have been collected and used to identify 
marine mammals, ships noise and seis-
mic surveys. Long-term recording of am-

Figure 1. Annual arctic sea-ice area obtained 
by the eleven algorithms with the common lin-
ear trend for all of them (red line), average (blue 
line) and error bars which are the standard de-
viations for each year for 1992–2010. (Ivanova 
et al, submitted).

Figure 2. Snow depth data collected form the North Pole 
Drifting Station No. 35, operating from September 2007 to 
July 2008. Blue dots are data collected at 10 day interval, pink 
dots are data collected once per month. Courtesy: V. Smirnov, 
AARI. 

Fig. 3. Left: SAR image subset where polygons 
of typical ice types have been identified by an 
ice expert at AARI. Centre: Result of classifica-
tion algorithm, where red is multiyear ice, blue 
is deformed firstyear ice and green is level first-
year ice. Right: Ice expert classification using 
the same colour code as the algorithm classifi-
cation. Note that the yellow area is an addition-
al class that is not resolved by the algorithm. 



icebreaker Oden, the last time on 8 
September. Light conditions deteriorat-Light conditions deteriorat-
ed in September and persistent NW ice 
drift over 8 days in middle of September 
halted the southward transit dedicated 
to ice thickness measurements. On 30 
the September at the end of a 2.5 month 
trip, the hovercraft had a rendezvous with 
POLARSTERN at 83° 40’ N, was recov-
ered and later discharged at sea outside 
Ny-Ålesund. The FRAM-2012 endeavor 
did not meet its primary scientific objec-
tive on Lomonosov Ridge, but fulfilled all 
other objectives and has demonstrated 
a future modus operandi where a hover-
craft as part of an icebreaker expedition 
may serve as a “scientific workboat” and 
increase the efficiency of the total opera-
tion.

meso-scale studies of the uPPer ocean

Johnny A. Johannessen 
In 2012 the marine remote sensing group 
together with its prime international col-
laborating partners has strengthen the 
systematic use of satellite sensor syner-
gy for advancing the mesoscale studies 
of the upper ocean. Very high-resolution 
numerical ocean model simulations have 
revealed that the dynamics in the upper 
layers can be diagnosed using a more 

bient noise will be an important monitor-
ing method for studying man-made and 
natural changes of the ocean environ-
ment.  
Relevant publications:
• Zakhvatkina, N.Y.; Alexandrov, Vitaly; 

Johannessen, Ola M; Sandven, Stein; 
Frolov, I. Classification of Sea Ice Types in 
ENVISAT Synthetic Aperture Radar Images. 
IEEE Transactions on Geoscience and 
Remote Sensing 2012 p. 1-14

• Khvorostovsky, Kirill. Merging and Analysis 
of Elevation Time Series Over Greenland Ice 
Sheet From Satellite Radar Altimetry. IEEE 
Transactions on Geoscience and Remote 
Sensing 2012; Volum 50 (1) p. 23-36

• He, Yanchun; Gao, Yongqi; Bentsen, Mats; 
Tan, Benkui; Johannessen, Ola M. North 
Atlantic ventilation using chlorofluorocar-
bons and idealised-tracer simulations. 
Tellus. Series B, Chemical and physical me-
teorology 2012; Volum 64. 

• De La Rosa, Sara; Maus, Sønke. Laboratory 
study of frazil ice accumulation under wave 
conditions. The Cryosphere 2012; Volum 
6.(1) p. 173-191

fram-2012- exPloring the arctic ocean using 
a hoVercraft as science Plattform 
Yngve Kristoffersen
There is a definitive need for platform al-
ternatives capable of supporting a range 
of smaller science projects in the Arctic 
Ocean, and hovercrafts are one possible 
option.

The FRAM-2012 to the 
central Arctic Ocean was 
the first attempt ever to 
use a dedicated hovercraft 
research platform oper-
ating jointly with an ice-
breaker. FRAM-2012 was 
funded by the Norwegian 
Petroleum Directorate and 
the first Norwegian scien-
tific expedition to the cen-
tral Arctic since Nansen’s 
drift with Fram 116 years ago. The crew 
was professor Yngve Kristoffersen and 
master student Gaute Hope.
The primary objective was to sample 
the unique sea bed exposures of more 
than 60 million year old sediments on 
the slopes of Lomonosov Ridge - a ma-
jor submarine mountain chain near the 
North Pole. Other tasks were underway 
continuous ice thickness measurements, 
and monitoring of micro-earthquakes 
at the active Gakkel submarine ridge at 
about 85º N. The transit from the ice edge 
north of Svalbard to 85º N in late July was 
combined with ice thickness mesure-
ments and ice drilling for calibration. The 
over 1.400 km long transit from the ice 
edge to the target area proved difficult to 
complete within the time constraints, pri-
marily due to insufficient visibility during 
days of low cloud cover. Areas of ice rub-
ble were also time consuming. At 85º N 
about half way, the activity was redefined 
and the planned earthquake monitoring 
period extended. 25 days of seismic array 
operation over the Gakkel Ridge yielded 
more than 10 small earthquakes pr. day 
from an area were no earthquakes have 
been detected by the global network of 
seismographs. 
The hovercraft was twice refuelled by 
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Figure 4: Left: observed travel time across the 
Westspitzbergen Current from the one-year ex-
periment 2008 – 2009. Right: inverted tempera-
ture averaged from 0 – 500 m and between the 
source and the receiver (red line) and observed 
temperature from moorings operated by AWI. 

Figure 5: Multi-sensor expressions of a mushroom like eddy pair with a diameter of 120 km 
(Kudryavtsev et al., 2012). (a) MODIS SST map and (b) surface current divergence field derived 
from the SST field with bright areas corresponding to surface convergence. (c) The MSS contrasts 
derived from the MODIS and (d) the ASAR NRCS contrasts. The NRCS contrasts are in linear 
units.



advanced dynamical 3D framework. 
But deficiencies and incomplete un-
derstanding exist predominantly due to 
lack of access to regular high-quality 
in-situ observations with sufficient tem-
poral and spatial resolution. In this con-
text consistent use of high resolution (5 
– 30 km) satellite information of surface 
quantities, not only to retrieve estimates 
of the surface current, but also to recon-
struct the mesoscale to submesoscale 
3D dynamics in the upper 200-500 m 
have shown promising capabilities as 
documented in several of the papers 
listed below. The approach relies on 
synergetic use and data merging of high 
resolution sea surface temperature, sun 
glitter reflectance, surface chlorophyll 
distribution and sea state conditions as 
shown in Figure 5, together with lower 
resolution sea surface topography, sea 
surface temperature and near surface 
wind gradients. Combined with use of 
available in situ measurements and fine 
resolution numerical process models it 
is expected that some of the knowledge 
gaps associated with the mesoscale-to-
sunmesoscale upper ocean processes 
and their interaction with the marine bi-
ology and ecosystem can gradually be 
lifted.
Relevant publications.
• O. R. Godø, A. Samuelsen, G. J. 

Macaulay, R. Patel, S. S. Hjøllo, J. 
Horne, S. Kaartvedt, J. A. Johannessen, 
(2012) Mesoscale eddies are oases for 
higher trophic marine life, Public Library 
of Science, PLoS ONE 7(1): e30161. 
doi:10.1371/journal.pone.0030161.

• Vladimir Kudryavtsev, Alexander 
Myasoedov, Bertrand Chapron, Johnny 
A. Johannessen, Fabrice Collard, (2012), 
Imaging mesoscale upper ocean dynam-
ics using SAR and optical data, Journal of 
Geophysical Research, Vol. 117, C04029.

• M. W. Hansen, V. Kudryavtsev, B. 
Chapron, J. A. Johannessen, F. Collard, 
K.-F. Dagestad, A. Mouche, (2012). 
Simulation of Radar Backscatter 
and Doppler Shifts of Wave-Current 
Interaction in the Presence of Strong 
Tidal Currents, Remote Sensing 
of Environment. doi.10.1016/j.
rse.2011.10.033. 

• V. Kudryavtsev, A. Myasoedov, B. 
Chapron, J. A. Johannessen and F. 
Collard, (2012), Joint sun-glitter and ra-
dar imagery of surface slicks, Remote 
Sensing of Environment, Sentinel Special 
Issue. doi.10.1016/j.rse.2011.06.029. 

• A. Mouche, K.-F. Dagestad, F. Collard, G. 
Guitton, B. Chapron, J. A. Johannessen, 
V. Kerbaol, M.W. Hansen, (2012). On the 
use of Doppler shift for sea surface wind 
retrieval from SAR, IEEE Transactions on 
Geoscience and Remote Sensing, EUSAR 
2010 Special Issue, Vol. 50, No. 7, July. 

• A. Samuelsen, S. S. Hjøllo, J. A. 
Johannessen, R. Patel, (2012) Particle 
aggregation in anticyclonic eddies and 
implications for distribution of biomass 
in the upper ocean. Ocean Sciences. 
doi:10.5194/os-8-389-2012.

monitoring of harmful algal blooms

Lasse H. Pettersson
The Nansen Centers have during more 
than two decades achieved high level 
research competence and skill in use 
of satellite remote sensing, airborne 
survey, field observations and ocean 
ecosystem modelling for detection and 
monitoring of harmful algal blooms in 
coastal and ocean waters. Since 1998 
the Nansen Center has made satellite 
data with information about water qual-
ity conditions unrestricted available at 
http://HAB.nersc.no.
The impact of harmful algal blooms 
are particular important for the coastal 
aquaculture industry and management 
in Norway. Several events of harmful al-
gal blooms have caused severe losses 
to the aquaculture industry. A synthesis 
of this knowledge basis was summa-
rised in the book Monitoring of Harmful 
Algal Blooms that was published in 
2012 by Springer- Praxis. 

The book covers a complex set of is-
sues related to the nature, environmen-
tal conditions of origination, and com-
prehensive monitoring, including satel-
lite Earth observation data, of harmful 
algal blooms (HABs). It describes one of 
the first attempts to organize integrated 
HAB monitoring with a synergetic use of 
different satellite missions and sensors, 
in situ measurements, as well as bioge-
ochemical/ ecosystem numerical simu-
lations. Focusing primarily on relatively 
high biomass blooms that are advected 
with ocean currents, the book:
• draws on current and future satellite earth 

observation data to present visible per-
spectives of a future, more efficient HAB 
monitoring system;

• provides a thorough analysis of the role 
and feasibility of integrated remote sens-
ing and in situ observations of HABs;

• covers practical aspects of organizing and 
conducting real-time 

evaluation and weekly forecasting of algal 
bloom events in different oceanographic 
areas;

• emphasizes practical applications, im-
pacting on marine ecology, national econ-
omy, health, food and safety, and quality 
assurance;

• uses remote sensing and ecological/
biochemical numerical modeling for data 
assimilation to predict HABs.

Monitoring of Harmful Algal Blooms is co 
authored by Lasse H. Pettersson at the 
Nansen Center and Dmitry Pozdnyakov 
and the Nansen International Center in 
St. Petersburg.
Relevant publication:
• Pettersson, L. H. and Pozdnyakov, D. V., 

2012: Monitoring of harmful algal blooms. 
Nansen Centers series no. 6, Springer-
Praxis Publishing, pp. 312, ISBN 978-3-
540-22892-9. July 2012. 

ocean & ice modelling and data assimilation

Laurent Bertino 
A major happening in 2012 was the 
publication of the TOPAZ paper that de-
scribes the ice-ocean model and data 
assimilation system used both in rean-
alysis mode at NERSC and in forecast 
mode at met.no (see the ARC MFC in 
http://myocean.met.no Figure 6). The 
paper represents an important mile-
stone after almost a decade of model 
and data assimilation developments 
supported by successive European and 
Norwegian projects. It demonstrates 
the ability of the EnKF (used in its deter-
ministic version DEnKF) to respect both 
the assimilated data and non-observed 
variables and to perform equally well 
over a long period of 6 years. A longer 
reanalysis of 20 years has been carried 
out and made available to the public 
later in 2012 (http://www.myocean.eu). 
The TOPAZ system is based on ensem-
ble runs, which uncertainty estimates 
can be of practical use for search and 
rescue operations. TOPAZ provides 
boundary conditions to nested systems 
at higher eddy-resolving resolution, 
which allows studying the physical ag-
gregation of particles by eddies and to 
understand how these eddies become 
oases for marine life. 
New developments of data assimila-
tion methods have been proposed for 
handling the challenging coupled phys-
ical-ecosystem models (Simon et al. 
2012ab, Pelc et al. 2012), as well as an 
iterative version of the EnKF aimed at 
strongly non linear dynamics.
Relevant publications.
• Melsom A., F. Counillon, J. H. LaCasce 

and L. Bertino. 2012. Forecasting search 
areas using ensemble ocean circulation 
modelling. Oc. Dynamics. 62, 1-13. DOI: 
10.1007/s10236-012-0561-5. 

• Pelc J.S, E. Simon, L. Bertino, G. El 
Serafy, A. Heemink. Application of model 
reduced 4D-Var to a 1D ecosystem mod-
el. Ocean Modelling, 57-58, 43-58, 2012.
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• Sakov, P., F. Counillon, L. Bertino, K. A. 
Lisæter, P. R. Oke, and A. Korablev, 2012): 
TOPAZ4: an ocean-sea ice data assimila-
tion system for the North Atlantic and 
Arctic, Ocean Sci., 8, 633–656.

• Sakov, P., D. Oliver and L. Bertino, 2012: 
An iterative EnKF for strongly nonlinear 
systems. Mon. Wea. Rev., 140(6), pp 
1988-2004.

• Simon, E., Samuelsen, A., Bertino, L., and 
Dumont, D., 2012: Estimation of posi-
tive sum-to-one constrained zooplankton 
grazing preferences with the DEnKF: a 
twin experiment, Ocean Sci., 8, 1-18.

• Simon, E &  Bertino, L., 2012: Gaussian 
anamorphosis extension of the DEnKF for 
combined state parameter estimation: ap-
plication to a 1D ocean ecosystem model. 
J. Mar. Sys. 89. pp.: 1-18.

the barents sea climate system 
Igor Esau 
The year 2012 was special as the 
Norwegian centre of excellence (SFF)  
“Bjerknes Centre for Climate Research” 
(BCCR) has completed its 10 years long 
venture at the frontiers of the climate 

science. GC 
Rieber Climate 
Institute has 
been among 
founders of 
BCCR and ac-
tively partici-
pated in its re-
search projects. 
The BCCR 
activity was fi-
nalized with an 
i n t e r n a t i o n a l 
c o n f e r e n c e 
and a number 
of synthesis 
projects, which 
are publishing 
their scientific 
reports now. 
Here, we high-
light the Barents 
Sea synthesis 
report that will 
appear in the  
high impact 

factor journal Reviews of Geophysics. 
Located along the main pathway of 
Atlantic Water entering the Arctic, the 
Barents Sea is the site of coupled feed-
back processes that are important for 
creating variability in the entire Arctic 
air-ice-ocean system (Figure 7). The 
cooling of the Atlantic inflow creates 
dense water sinking to great depths 
in the Arctic Basins, and ~60% of the 
Arctic Ocean carbon uptake is removed 
from the carbon-saturated surface this 
way. Recently, anomalously large ocean 
heat transport has reduced sea ice for-
mation in the Barents Sea during win-
ter. The missing Barents Sea winter ice 
makes up a large part of observed win-
ter Arctic sea ice loss, and in 2050 the 
Barents Sea is projected to be largely 
ice free throughout the year, with a 
4°C summer warming in the formerly 
ice covered areas. The heating of the 
Barents atmosphere plays an impor-
tant role both in “Arctic amplification” 

and the Arctic heat 
budget. The heat-
ing also perturbs the 
large-scale circulation 
through expansion 
of the Siberian High 
northwards, with a 
possible link to recent 
continental winter-
time cooling. 
Relevant publications.
• Smedsrud L.H., 

I. N. Esau, R. B. 
Ingvaldsen, T. Eldevik, 
P. M. Haugan, C. Li, 
V. Lien, A. Olsen, A. 
Omar, O.H. Otterå, B. 
Risebrobakken, A.B. 
Sandø, V. Semenov 
and S.A. Sorokina, in 
press: The role of the 

Barents Sea in the Arctic climate system, 
Reviews of Geophysics. Submitted in 
2012.

• Esau, I., R. Przybylak, I. Repina, S. 
Argentini and A. Sjöblom, 2012: Svalbard 
Meteorology, Advances in Meteorology , 
Article ID 818473, 3 pages.

• Esau, I., R. Davy and S. Outten, 2012: 
Complementary explanation of tempera-
ture response in the lower atmosphere, 
Environmental Research Letters , 7, 
044026.

• Alexeev, V.A., Esau, I., Polyakov, I.V., 
Byam, S.J., and S. Sorokina, 2012: 
Vertical structure of recent Arctic warming 
from observed data and reanalysis prod-
ucts, Climatic Change,111(2), 215-239, 
DOI 10.1007/s10584-011-0192-8.

arctic sea ice decline and ice exPort

Helene Langehaug 
Most of the sea ice that leaves the 
Arctic, exits through the Fram Strait 
(Figure 8). In recent years, this ice ex-
port has been higher than in any decade 
between the late 1950s and up to today. 
This increase in the export contributes 
to the Arctic sea ice loss, as shown in 
a recent study. Our climate models also 
show that the Arctic is loosing sea ice, 
but it is not known how they repre-
sent the ice export in the Fram Strait. 
We have therefore investigated the ice 
export in six current climate models 
(CMIP5 models) that provides 24 differ-
ent simulations. Perhaps surprisingly, 
most of these coarse resolution models 
manage to reproduce a realistic sea-
sonal cycle of the ice export, with more 
ice floating through the strait during 
winter than summer. On the other hand, 
not all simulations show an increase in 
the ice export from the late 1950s and 
up to today. 
According to the model with the larg-
est number of simulations (10), we find 
that a thinning of the Arctic sea ice is 
associated with an increase in the ice 
export, whereas a decrease in the ice 
export is related to a smaller thinning 
(Figure 9). All simulations underesti-
mate the thinning of the Arctic sea ice 
compared to observations. This means 
that the simulations could have been 
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Figure 8: Current Arctic sea ice (bluish white) 
compared with the 1979-2010 average sea ice 
minimum (outlined in yellow). The red arrow is 
superimposed to indicate the southward export 
of sea ice through the Fram Strait. Illustration 
courtesy SVS/NASA.

Figure 7: Re-evaluated heat budget of the Barents Sea from Smedsrud 
et al., 2013. 

Figure 6: Sea ice thickness simulated by the operational TOPAZ4 system on 
the 12th September 2012. (red is 3m thick).

	  



closer to the reality today if they were 
able to reproduce the increase in the 
Fram Strait ice export.
Relevant publications:
• Langehaug, H.R., Geyer, F., Smedsrud, 

L.H., Gao, Y., in press: Arctic sea ice de-
cline and ice export in the CMIP5 histori-
cal simulations. Ocean Modelling (Arctic 
Ocean Special Issue), doi: 10.1016/j.oce-
mod.2012.12.006. Submitted in 2012.

sPring arctic sea ice imPacting the east asia 
summer PreciPitation 
Yongqi Gao 
Observational analysis and purposely-
designed numerical model experiments 
with the coupled atmosphere–ocean 
(AOGCM) and atmosphere only (AGCM) 
models has been performed. The study 
aims at to investigate a new mechanism 
describing how spring Arctic sea ice im-
pacts the East Asian summer monsoon 
(EASM). Consistent with previous stud-
ies, analysis of observational data from 
1979 to 2009 show that spring Arctic 
sea ice area is significantly linked to 
the EASM on inter-annual timescales 
(see Figure 10). Observational analy-
sis reveal that sea surface temperature 
(SST) changes in the North Pacific play 
a mediating role for the inter-seasonal 
connection between spring Arctic sea 

ice and the EASM. 
Large-scale atmos-
pheric circulation and 
precipitation changes 
are consistent with 
the SST changes. 
The mechanism 
found in the obser-
vational data is con-
firmed by the nu-
merical experi-
ments and can 
be described 
as follows: 
spring Arctic 
sea ice anoma-
lies cause at-
mospheric cir-
culation anom-
alies, which, 
in turn, cause 
SST anomalies 
in the North 
Pacific. The 

SST anomalies can persist into 
summer and then impact the 
summer monsoon circulation and 
precipitation over East Asia. The 
mediating role of SST changes 
is highlighted by the result that only 
the AOGCM, but not the AGCM, repro-
duces the observed sea ice-EASM link-
age. This research is a result of scien-
tific cooperation between scientists at 
the Nansen-Zhu Center in Beijing and 
Nansen Center in Bergen.
Relevant publication:
• Guo, D., Gao, Y.Q., Bethke, I., Gong, D.Y., 

Johannessen, O.M., Wang, H.J., 2013: 
Mechanism on how the spring Arctic 
sea ice impacts the East Asian sum-
mer monsoon. Theoretical and Applied 
Climatology, DOI: 10.1007/s00704-013-
0872-6. Submitted in 2012.

modelling of air Pollution in bergen city

Igor Esau & Tobias Wolf, GC Rieber 
PhD Fellow
In 2008-2011, NERSC along with 19 
other research teams participated in 
the European Collaborative Project 
MEGA-POLI: Megacities: Emissions, 
urban, regional and Global Atmospheric 
POLlution and climate effects, and 
Integrated tools for assessment and 

m i t i g a t i o n . 
This project 
brought to 
the NERSC a 
rich expertise 
in urban air 
quality prob-
lems and pol-
lution man-
agement. This 
expertise has 
been linked to 
the advanced 
tu rbu lence-
r e s o l v i n g 

modeling technology at NERSC to be 
applied to the Bergen Air Quality prob-
lem. The research, supported by GC 
Rieber Foundation, began in 2012 aim-
ing to understand, model and forecast 
episodes of dangerous air pollution, 
which frequently occur in Bergen in 
wintertime. This work involves tempera-
ture profile (inversion) monitoring with a 
ground-based remote sensing instru-
ment (microwave radiometer MTP5-HE) 
in the central Bergen valley (Figure 11a) 
and very high-resolution turbulence-re-
solving simulations with the parallelized 
PALM model (Figure 11b). Connection 
of the remote sensing and turbulence 
modeling technologies in this research 
study promises breakthrough in accu-
racy and details of information available 
for the applied air quality warning sys-
tems.
Relevant publication:
• Esau, I., T. Wolf, E. Miller, I. Repina, 

Y. Troickaya, S. Zilitinkevich, in press: 
Analysis of remote sensing monitoring of 
the lower atmosphere temperature pro-
file in Bergen, Norway, Meteorology and 
Hydrology, 7. Submitted in 2012.

• Tack, A., Koskinen, J. ; Hellsten, A.; 
Sievinen, P. ; Esau, I. ; Praks, J. ; 
Kukkonen, J. ; Hallikainen, M., 2012: 
Morphological Database of Paris for 
Atmospheric Modeling Purposes, IEEE 
Journal of Selected Topics in Applied 
Earth Observations and Remote Sensing, 
5 (6), 1803 – 1810.
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Figure 10: (a) The correlations between the precipitation and EASM (b) 
Correlations between the precipitation and the spring Arctic sea ice area. Note 
the opposite sign between (a) and (b).
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Figure 9: Trends in annually averaged Fram Strait ice area export and 
sea ice thickness in the Arctic Basin over the period 1957-2005. The 
trends are shown for each ensemble member for six CMIP5 models, 
indicated by different colours. The grey lines illustrate the error esti-
mates of the trends. The green line shows the least squares linear fit 
for CNRM-CM5, and the corresponding equation is shown in green. 
The vertical black dashed line indicates the NCEP proxy trend.

Figure 11: (a) MTP vertical temperature profile 
and [NO2] at Danmarksplass and Rådhuset for 
7 days in January 2013; (b) Simulation of the air 
pollution (red color) with the PALM model at 30 
m spatial resolution.



books and book contributions
Bengtsson, Lennart; Koumoutsaris, S; Bonnet, R-M; 
Herland, EA; Huybrechts, P; Johannessen, Ola M; 
Milne, G.; Oerlemans, J.; Ohmura, A.; Ramstein, 
G.. The Earths Cryosphere and Sea Level Change. 
Springer 2012 (ISBN 978-94-007-2062-6) 343 p.
Pettersson, Lasse H; Pozdnyakov, Dmitry. 
Monitoring of Harmful Algal Blooms. Springer 2012 
(ISBN 978-3-540-22892-9) 309 p. 
Esau, Igor. A Health Damage Pattern Due to Street-
Level Pollution in the Central Paris Area Estimated 
With a Turbulence-Resolving Model. I: Sustainable 
Environmental Design in Architecture. Springer 2012 
ISBN 978-1-4419-0744-8 p. 307-324
Esau, Igor; Byrkjedal, Øyvind. Application of large-
eddy simulation for optimization of the first-order 
turbulence closures for neutral and stably-stratified 
boundary layers. I: Atmospheric Boundary layers. 
Nature, theory and applications to modeling and envi-
ronmental safety. Moscow: GEOS 2012 ISBN 978-5-
89118-595-1 p. 53-73
McClimans, Thomas; Alekseev, Genrikh; 
Johannessen, Ola M; Miles, Martin W. Ch. 6 
Interaction with the global climate system. I: Arctic 
Climate Change The ACSYS Decade and Beyond. 
Springer 2012 ISBN 978-94-007-2026-8 p. 247-275
Zilitinkevich, Sergej. The Height of the Atmospheric 
Planetary Boundary layer: State of the Art and New 
Development. I: National Security and Human Health 
Implications of Climate Change. Springer 2012 ISBN 
978-94-007-2429-7 p.147-161
Zilitinkevich, Sergej; Esau, Igor. Similarity theory 
and calculation of the surface turbulent fluxes in 
stably-stratified atmospheric boundary layers. I: 
Atmospheric Boundary layers. Nature, theory and 
applications to modeling and environmental safety. 
Moscow: GEOS 2012 ISBN 978-5-89118-595-1.

referee Publications in international Journals

Climate Research
Alexandrov V.Y., O.M. Johannessen. Changes of ice 
thickness in the Arctic since the end of 19th Century. 
In Problems of the Arctic and the Antarctic, Arctic and 
Antarctic Research Institute, St. Petersburg, ISSN 
0555-2648, No. 4 (94). 2012. 
He, Yanchun; Gao, Yongqi; Bentsen, Mats; Tan, 
Benkui; Johannessen, Ola M. North Atlantic ventila-
tion using chlorofluorocarbons and idealised-tracer 
simulations. Tellus. Series B, Chemical and physical 
meteorology 2012; Volum 64. 
He, Yanchun; Gao, Yongqi; Wang, Huijun; 
Johannessen, Ola M; Yu, Lei. Transport of Nuclear 
Leakage from Fukushima Nuclear Power Plant in the 
North Pacific. Acta Oceanologica Sinica 2012; Volum 
34 (4) p 12-20
Kvamstø, Nils Gunnar; Steinskog, Dag Johan; 
Stephenson, David; Tjøstheim, Dag Bjarne. 
Estimation of trends in extreme melt-season dura-
tion at Svalbard. International Journal of Climatology 
2012; Volum 32 (14) p. 2227-2239
Langehaug, Helene R.; Medhaug, Iselin; Eldevik, Tor; 
Otterå, Odd Helge. Arctic/Atlantic exchanges via the 
Subpolar Gyre. Journal of Climate 2012; Volum 25 (7) 
p. 2421-2439
Langehaug, Helene R.; Rhines, P.B.; Eldevik, Tor; 
Mignot, J.; Lohmann, K. Water mass transformation 
and the North Atlantic Current in three multicentury 
climate model simulations. Journal of Geophysical 
Research - Oceans 2012; Volum 117. 
Luo, Feifei; Li, ShuangLin; Gao, Yongqi; Furevik, Tore. 
A New Method for Predicting the Decadal Component 
of Global SST. Atmospheric and Oceanic Science 
Letters 2012; Volum 5 (6) p. 521-526
Medhaug, Iselin; Langehaug, Helene Reinertsen; 
Eldevik, Tor; Furevik, Tore; Bentsen, Mats. 
Mechanisms for decadal scale variability in a simu-
lated Atlantic Meridional Overturning Circulation. 
Climate Dynamics 2012; Volum 39 (1-2) p. 77-93
Outten, Stephen; Esau, Igor. A link between Arctic 
sea ice and recent cooling trends over Eurasia. 
Climatic Change 2012; Volum 110 (3-4) p. 1069-1075
Sandø, Anne Britt; Nilsen, Jan Even Øie; Eldevik, 

Tor; Bentsen, Mats. Mechanisms for variable 
North Atlantic-Nordic seas exchanges. Journal of 
Geophysical Research-Oceans 2012; Vol. 117 (C12)
Swingedouw, Didier; Rodehacke, Christian; 
Behrens, Erik; Menary, Matthew; Olsen, Steffen M.; 
Gao, Yongqi; Mikolajewicz, Uwe; Mignot, Juliette; 
Biastoch, Arne. Decadal fingerprints of freshwater 
discharge around Greenland in a multi-model ensem-
ble. Climate Dynamics 2012
Wang, Tao; Otterå, Odd Helge; Gao, Yongqi; Wang, 
Huijun. The response of the North Pacific Decadal 
Variability to strong tropical volcanic eruptions. 
Climate Dynamics 2012; Volum 39 (12) p. 2917-2936
Xu, Yiwen; Castel, T.; Richard, Y.; Cuccia, C.; Bois, 
B. Burgundy regional climate change and its potential 
impact on grapevines. Climate Dynamics 2012
Yan, Qing; Zhang, Zhongshi; Wang, Huijun; Gao, 
Yongqi; Zheng, WeiPeng. Set-up and preliminary 
results of mid-Pliocene climate simulations with 
CAM3.1. Geoscientific Model Development 2012; 
Volum 5 (2) p. 289-297
Yu, Entao; Wang, Huijun; Sun, Jianqi; Gao, Yongqi. 
Climatic response to changes in vegetation in the 
Northwest Hetao Plain as simulated by the WRF 
model. International Journal of Climatology 2012
Zhang, Zhongshi; Flatøy, Frode; Wang, Huijun; 
Bethke, Ingo; Bentsen, Mats; Guo, Zhengtang. 
Early Eocene Asian climate dominated by desert and 
steppe with limited monsoons. Journal of Asian Earth 
Sciences 2012; Volum 44. p. 24-35
Zhou, Putian; Suo, Lingling; Yuan, Jiacan; Tan, 
Benkui. The East Pacific wavetrain: its variability 
and impact on the atmospheric circulation in the bo-
real winter. Advances in Atmospheric Sciences 2012; 
Volum 29 (3) p. 471-483

Boundary Layer Research and Meteorology
Alexeev, V.A.; Esau, Igor; Polyakov, Igor V; Byam, S.J; 
Sorokina, Svetlana. Vertical structure of recent arctic 
warming from observed data and reanalysis prod-
ucts. Climatic Change 2012; Volum 111.(2) p. 215-239
Esau, Igor; Bergh, Jon Erik; Davy, Richard; Outten, 
Stephen; Xu, Yiwen. Micro-climate on MEGA-
computers. Meta 2012 (1) p. 13-17
Esau, Igor; Davy, Richard; Outten, Stephen. 
Complementary explanation of temperature response 
in the lower atmosphere. Environmental Research 
Letters 2012; Volum 7(4)
Esau, Igor; Luhunga, Philbert; Djolov, George; 
Rautenbach, Hannes; Zilitinkevich, Sergej. Links 
between observed micro-meteorological variability 
and land-use patterns in the Highveld priority area of 
South Africa. Meteorology and atmospheric physics 
(Print) 2012; Volum 118 (3-4) p. 129-142
Esau, Igor; Repina, Irina. Wind Climate in 
Kongsfjorden, Svalbard, and Attribution of 
LeadingWind DrivingMechanisms through 
Turbulence-Resolving Simulations. Advances in 
Meteorology 2012; Volum 2012. 
Esau, Igor. Large scale turbulence structures in the 
Ekman boundary layer. Geofizika 2012; Volum 29 (1) 
p. 5-34
Esau, Igor. Simulation of the Largest Coherent 
Vortices (Rolls) in the Ekman Boundary Layer. Journal 
of Vortex Science and Technology 2012; Volum 1 p. 
1-7
Repina, Irina; Artamonov, Arseny; Chukharev, 
Alexander; Esau, Igor; Goryachkin, Yury; Kuzmin, 
Alexey; Pospelov, Michael; Sadovsky, Ilya; Smirnov, 
Mikhail. Air–sea interaction under low and moderate 
winds in the Black Sea coastal zone. Estonian Journal 
of Engineering 2012; Volum 18. 
Tack, A; Koskinen, Jarkko; Hellsten, Annti; Sievinen, 
Pauli; Esau, Igor; Praks, Jaan; Kukkonen, Jaakko; 
Hallikainen, Martti. Morphological database of Paris 
for atmospheric modeling purposes. IEEE Journal of 
Selected Topics in Applied Earth Observations and 
Remote Sensing 2012; Volum 5 (6) p.1803-1810

Oceanography and Sea ice 
Alpers, Werner; Wong, Wai Kin; Dagestad, Knut-
Frode; Chan, Park Wai. A northerly winter monsoon 
surge over the South China Sea studied by remote 
sensing and a numerical model. International Journal 
of Remote Sensing 2012; Volum 33 (23) p. 7361-7381
Berger, Michael; Moreno, Jose; Johannessen, 
Johnny Andre; Levelt, Pieternel F.; Hanssen, Ramon 
F. ESA’s sentinel missions in support of Earth sys-

tem science. Remote Sensing of Environment 2012; 
Volum 120 p. 84-90
De La Rosa, Sara; Maus, Sønke. Laboratory study 
of frazil ice accumulation under wave conditions. The 
Cryosphere 2012; Volum 6.(1) p. 173-191
Freitas, Carla Marília Abreu; Kovacs, Kit; Andersen, 
Magnus; Aars, Jon; Sandven, Stein; Skern-
Mauritzen, Mette; Pavlova, Olga; Lydersen, Christian. 
Importance of fast ice and glacier fronts for female 
polar bears and their cubs during spring in Svalbard, 
Norway. Marine Ecology Progress Series 2012; Volum 
447 p. 289-304
Godø, Olav Rune; Samuelsen, Annette; Macaulay, 
Gavin John; Patel, Ruben; Hjøllo, Solfrid Sætre; 
Horne, John; Kaartvedt, Stein; Johannessen, 
Johnny Andre. Mesoscale Eddies Are Oases for 
Higher Trophic Marine Life. PLoS ONE 2012; Volum 
7(1)
Hansen, Morten Wergeland; Kudryavtsev, Vladimir; 
Chapron, Bertrand; Johannessen, Johnny Andre; 
Collard, Fabrice; Dagestad, Knut-Frode; Mouche, 
Alexis A. Simulation of radar backscatter and Doppler 
shifts of wave–current interaction in the presence of 
strong tidal current. Remote Sensing of Environment 
2012; Volum 120 p. 113-122
Haugan, Peter M.; Sagen, Hanne; Sandven, Stein. 
Ocean observatories for understanding and moni-
toring Arctic change. OCEANS 2012 (MTS/IEEE - 
YEOSU) 
Heygster, G.; Dybkjær, G.; von Hoyningen-Huene, 
W.; Girard-Ardhuin, F.; Katsev, I. L.; Kokhanovsky, A.; 
Lavergne, T.; Malinka, A. V.; Melsheimer, C.; Pedersen, 
L. Toudal; Prikhach, A. S.; Saldo, R.; Tonboe, R.; 
Wiebe, H.; Zege, E. P.; Alexandrov, Vitaly. Remote 
sensing of sea ice: advances during the DAMOCLES 
project. The Cryosphere 2012; Volum 6 (6) p. 1411-
1434
Khvorostovsky, Kirill. Merging and Analysis of 
Elevation Time Series Over Greenland Ice Sheet 
From Satellite Radar Altimetry. IEEE Transactions on 
Geoscience and Remote Sensing 2012; Volum 50 (1) 
p. 23-36
Korosov, Anton; Pozdnyakov, Dmitry; Grassl, 
Hartmut. Spaceborne quantitative assessment of 
dissolved organic carbon fluxes in the Kara Sea. 
Advances in Space Research 2012; Volum 50 (8) p. 
1173-1188
Kozlov, Igor E.; Dailidienė, Inga; Korosov, Anton; 
Victor, Klemas; Toma, Mingėlaitė. MODIS-based 
sea surface temperature of the Baltic Sea Curonian 
Lagoon. Journal of Marine Systems 2012
Kozlov, Igor E.; Kudryavtsev, Vladimir; 
Johannessen, Johnny Andre; Chapron, Bertrand; 
Dailidiene, Inga; Myasoedov, Alexander G. ASAR 
imaging for coastal upwelling in the Baltic Sea. 
Advances in Space Research 2012; Volum 50 (8), p. 
1125-1137
Kudryavtsev, V.; Chapron, B; Myasoedov, AG; Collard, 
F; Johannessen, Johnny Andre. On Dual Co-
Polarized SAR Measurements of the Ocean Surface. 
IEEE Geoscience and Remote Sensing Letters 2012 
p. 1-5
Kudryavtsev, Vladimir; Myasoedov, Alexander; 
Chapron, Bertrand; Johannessen, Johnny Andre; 
Collard, Fabrice. Imaging mesoscale upper ocean 
dynamics using synthetic aperture radar and opti-
cal data. Journal of Geophysical Research - Oceans 
2012; Volum 117. 
Kudryavtsev, Vladimir; Myasoedov, Alexander; 
Chapron, Bertrand; Johannessen, Johnny Andre; 
Collard, Fabrice. Joint sun-glitter and radar imagery 
of surface slicks. Remote Sensing of Environment 
2012; Volum 120. p. 123-132
Maus, Sønke; De La Rosa, Sara. Salinity and solid 
fraction of frazil and grease ice. Journal of Glaciology 
2012; Volum 58 (209) p. 594-612
Mouche, Alexis A.; Collard, Fabrice; Chapron, 
Bertrand; Dagestad, Knut-Frode; Guitton, Gilles; 
Johannessen, Johnny Andre; Kerbaol, Vincent; 
Hansen, Morten Wergeland. On the use of Doppler 
shift for sea surface wind retrieval from SAR. IEEE 
Transactions on Geoscience and Remote Sensing 
2012; Volum 50 (7) p. 2901-2909
Richter, Kristin; Nilsen, Jan Even Øie; Drange, 
Helge. Contributions to sea level variability along 
the Norwegian coast for 1960-2010. Journal of 
Geophysical Research - Oceans 2012; Volum 117. 

10

publ ica t ions
in  2012



Samuelsen, Annette; Hjøllo, Solfrid Sætre; 
Johannessen, Johnny Andre; Patel, Ruben. Particle 
aggregation at the edges of anticyclonic eddies 
and implications for distribution of biomass. Ocean 
Science 2012; Volum 8 (3) p. 389-400
Vikebø, Frode Bendiksen; Korosov, Anton; Stenevik, 
Erling Kåre; Husebø, Åse; Slotte, Aril. Spatio-temporal 
overlap of hatching in Norwegian spring-spawning 
herring and the spring phytoplankton bloom at avail-
able spawning substrata. ICES Journal of Marine 
Science 2012; Volum 69 (7) p. 1298-1302
Zakhvatkina, N.Y.; Alexandrov, Vitaly; Johannessen, 
Ola M; Sandven, Stein; Frolov, I. Classification of 
Sea Ice Types in ENVISAT Synthetic Aperture Radar 
Images. IEEE Transactions on Geoscience and 
Remote Sensing 2012 p. 1-14

Modeling and Data Assimilation
Bocquet, Marc; Sakov, Pavel. Combining inflation-
free and iterative ensemble Kalman filters for strongly 
nonlinear systems. Nonlinear processes in geophys-
ics 2012; Volum 19 (3) p. 383-399
Melsom, Arne; Counillon, Francois; Lacasce, Joseph 
Henry; Bertino, Laurent. Forecasting search areas 
using ensemble ocean circulation modeling. Ocean 
Dynamics 2012; Volum 62 (8) p. 1245-1257
Pelc, Joanna S.; Simon, Ehouarn; Bertino, Laurent; 
El Serafy, Ghada; Heemink, Arnold W. Application of 
model reduced 4D-Var to a 1D ecosystem model. 
Ocean Modelling 2012; Volum 57-58. p. 43-58
Sakov, Pavel; Counillon, Francois; Bertino, 
Laurent; Lisæter, Knut Arild; Oke, Peter R.; Korablev, 
Alexander. TOPAZ4: an ocean-sea ice data as-
similation system for the North Atlantic and Arctic. 
OceanScience 2012; Volum 8(4) p. 633-656
Sakov, Pavel; Oliver, Dean; Bertino, Laurent. An 
Iterative EnKF for Strongly Nonlinear Systems. 
Monthly Weather Review 2012; Volum 140 (6) p. 
1988-2004
Simon, Ehouarn; Bertino, Laurent. Gaussian an-
amorphosis extension of the DEnKF for combined 
state parameter estimation: Application to a 1D 
ocean ecosystem model. Journal of Marine Systems 
2012; Volum 89 (1) p. 1-18
Simon, Ehouarn; Samuelsen, Annette; Bertino, 
Laurent; Dumont, D. Estimation of positive sum-to-
one constrained zooplankton grazing preferences 
with the DEnKF: a twin experiment. Ocean Science 
2012 (8) p. 587- 602
Smith, Michael J.A.; Porter, Richard; Williams, 
Timothy. The effect on bending waves by defects in 
pinned elastic plates. Journal of Sound and Vibration 
2012; Volum 331(23) p. 5087-5106
Williams, Timothy; Meylan, Michael H. The Wiener-
Hopf and residue calculus solutions for a submerged 
semi-infinite elastic plate. Journal of Engineering 
Mathematics 2012; Volum 75 (1) p. 81-106

technical rePorts
Breili, Kristian; Kierulf, Halfdan; Kristiansen, Oddgeir; 
Omang, Ove Christian Dahl; Solheim, Dag; Ebbing, J; 
Pettersen, Bjørn Ragnvald; Sprlak, Michal; Gerlach, 
Christian; Bentel, Katrin Irene; Johannessen, Johnny 
Andre. Use of gravimetry and altimetry to monitor 
CO2 storage and in oil and gas exploration. Status of 
a feasibility study. Bergen: NERSC 2012 48 p.
Chen, Linling. Report of the 4th World Climate 
Research Programme International Conference on 
Reanalyses. : World Climate Research Programme 
2012 41p.
Demchev, D; Alexandrov, Vitaly; Volkov, Vladimir; 
Wehde, Henning; Zakhvatkina, N.Y.; Bertino, 
Laurent; Counillon, Francois; Sakov, Pavel; 
Keghouche, Intissar. Quality Information Document 
MyOcean V1 System WP05– ARC-MFC Reanalysis. : 
Nansen Senter for Miljø og Fjernmåling 2012
Kloster, Kjell. Ice Motion and Ice Area Flux in the 
Fram Strait at 79N using SAR and Passive Microwave 
for Feb. 2004 – Jul. 2012. NERSC Technical Report no. 
322b, October 2012. Bergen: Nansen Environmental 
and Remote Sensing Center 2012 10p.
Nesje, Atle; Nilsen, Jan Even Øie; Drange, Helge; 
Richter, Kristin; Jansen, Eystein. Changes in the past, 
present and future sea level on the coast of Norway. : 
NERSC Special Reports 2012 48p.
Nilsen, Jan Even Øie; Drange, Helge; Richter, 
Kristin; Jansen, Eystein; Nesje, Atle. Changes in past, 
present, and future sea level on the coast of Norway. 

NERSC Bergen 2012 48p.
Nilsen, Jan Even Øie; Drange, Helge; Richter, Kristin; 
Jansen, Eystein; Nesje, Atle. Endringer i fortidens, 
dagens og framtidens havnivå med spesielt fokus på 
vestlandskysten. Bergen: NERSC 2012; Volum 89, 
48p. NERSC Special Report (89)
Simon, Ehouarn; Samuelsen, Annette; Bertino, 
Laurent. Report on error quantified hindcast with 
data assimilation (GreenSeas). NERSC: Nansen 
Environmental and Remote Sensing Center 2012 14p.

conference and scientific Presentations 
Totally 70 presentations www.nersc.no/publications 

PoPular communications
Nilsen, Anders Waage; Smedsrud, Lars Henrik; 
Sorokina, Svetlana. Et varmere Arktis. 2°C, Status 
fra klimavitenskapen 2012, Arktis Smelter. Norsk 
Klimastiftelse & Bjerknessenteret for Klimaforskning 
[Internett] 2012-11-19
Langehaug, Helene R. Oceanic Circulation: Heat 
Loss Strengthens the Gyre Circulation. Science Daily 
[Internett] 2012-06-08
Nilsen, Jan Even Øie. Nytt fra havstigningsfronten. 
cicero.uio.no [Internett] 2012-11-26
Nilsen, Jan Even Øie. Summetonen - Havet stiger? 
Forskeren svarer. BA [Newspaper] 2012-09-28
Nilsen, Jan Even Øie. Summetonen – Øie Nilsen 
svarer: BA [Newspaper] 2012-10-03
Bertino, Laurent; Samuelsen, Annette; Counillon, 
Francois; Simon, Ehouarn; Sakov, Pavel. Advanced 
data assimilation in oceanography. Meta 2012; Volum 
5 p. 8-12
Nilsen, Jan Even Øie; Drange, Helge; Richter, Kristin; 
Nesje, Atle; Jansen, Eystein. Nytt fra havstignings-
fronten. Klima 2012
Samuelsen, Annette; Hjøllo, Solfrid Sætre. Virvler i 
havet skaper oaser av liv. Kronikk, Bergens Tidende 
2012
Esau, Igor; Argentini, Stefania; Przybylak, Rajmund; 
Repina, Irina; Sjøblom, Anna. Svalbard Meteorology. 
Advances in Meteorology 2012; Volum 2012. 

master thesis
Robson, B.: A Remote Sensing Investigation into 
the evolution of Folgefonna Glacier over the last 
150 years. University of Bergen, Department of 
Geography, pp. 130, June 2012.

scienTisTs
Mohamed Babiker – Remote sensing
Laurent Bertino – Ocean modelling & Data as-
similation
Sylvain Bouillon - Sea Ice dynamics & 
Modelling (since 01.01.2013)
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Stephen Outten - Climate Dynamics & 

Sensitivity
Lasse H. Pettersson (50%) - Oceanography & 
remote sensing
Roshin Raj - Oceanography
Pierre Rampal - Sea ice
Hanne Sagen – Ocean acoustics
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Patrick Raanes - Data assimilation
Dhanya Pushpadas - Oceanography
Lea Svendsen - Indian monsoon
Svetlana Sorokina – Arctic climate variability
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Marta Zygmuntowska - Sea ice thickness
VisiTing scienTisTs and sTudenTs
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Yanchun He - Climate modelling
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adminisTraTion and TechnicaL sTaff 
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Knut Holba - Finances
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Ocean modelling and forecasting: 
http://TOPAZ.nersc.no  http://myocean.met.no
Monitoring of Arctic sea ice parameters: 
http://arctic-roos.org
Monitoring of harmful algae blooms: 
http://HAB.nersc.no
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The nansen grouP
Leader: Prof oLa m. Johannessen

Sea ice and oceanographic field investigations in the Fram Strait from the vessel KV Svalbard. Photo: Håkon Kjøllmoen.
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