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Vision

The vision of the Nansen Center is to 
serve the society through advancing 
knowledge on the behaviour of the 
marine environment and climate sys-
tem in the spirit of Fridtjof Nansen.
Main research focus areas are:
• Climate understanding, variability 

and change
• Climate process research
• Ocean modelling, data assimila-

tion and forecasting
• Marine and polar studies us-

ing satellite remote sensing and 
acoustic oceanography

• Socio-economic impact of global 
change

organization

The Nansen Center is an independ-
ent non-profit research founda-
tion affiliated with the University of 
Bergen, Norway. The Nansen Center 
conducts basic research and envi-
ronmental research projects funded 
by the research councils, space 
agencies, EU, national and interna-
tional government agencies, industry 
and private donations. The Nansen 
Center has, after 23 years of research 
both on the national and international 
level, still no basic funding from the 
Government of Norway. However, 
the Board of the Research Council of 
Norway has now for two consecutive 
years recommended to the Ministry 
of Education and Research that the 
Nansen Center should receive basic 
funding, currently without any con-
clusion.

staff

Prof. Ola M. Johannessen resigned 
as the Founding Director on 31. 
December 2009 and was thereafter 
elected as the Executive Chairman 
of the Board for the next two years. 
Prof. Stein Sandven was appoint-
ed the Director and Prof. Johnny A. 
Johannessen as the Vice-director 
for the next two years. By the end of 
2009 the Nansen Center employed 
64 persons from 14 nations, including 
11 in adjunct positions. The staff in-
cludes eight Post Docs and 13 Ph.D. 
and two Master students. Foreign 
students and scientists from Canada, 
UK, Finland, France, India, China, 
Russia, Sweden, Switzerland, South 

Africa and Germany, have been vis-
iting the Nansen Center for periods 
from weeks to several months during 
2009.
The Nansen Center’s goal is to be an 
equal opportunity employer. 36% of 
the employees were female in 2009.
office and enVironment

The premises and working environ-
ment is very satisfactory – both in 
Bergen and in our office in Svalbard 
Research Park in Longyearbyen. The 
Center has an active environmental 
policy secured through an environ-
ment and climate agreement of co-
operation. The board concludes that 
the Center does not pollute or in oth-
er ways harm the environment.
scientific Production

During 2009 51 articles were pub-
lished in international referee journals, 
included one in Nature Geoscience, 
one book, two book articles, 40 ar-
ticles in conference proceedings, 12 
technical and other reports, as well 
as five popular science articles – to-
tally 111 publications. One master 
student completed his exam in 2009 
(see list of publications). Public out-
reach has been done through the 
press, TV and through popular sci-
ence lectures in the Nansen Centre’s 
small adventure centre ”Arctica” and 
in ”VilVite” in Bergen.
national cooPeration

The Nansen Center is a partner of 
the Bjerknes Centre for Climate 
Research (BCCR) - a Norwegian cen-
tre of excellence- as well as a mem-
ber of Norwegian Climate Center and 
Bergen Marine Research Cluster. 
Furthermore, the Center has a mem-
orandum of understanding with 
Institute of Marine Research and met.
no in operational oceanography. The 
Nansen Center has extensive coop-
eration with the University of Bergen, 
UNIS and other Norwegian research 
institutions within our fields of exper-
tise.
international actiVities

By the end of 2009 the Nansen Center 
participated in 16 EU funded projects 
and co-ordinated four of them.
The Nansen Center in Bergen has 
expanded the collaboration with the 
Nansen-Zhu Centre at the Institute 
of Atmospheric Physics (IAP) at the 
Chinese Academy of Science (CAS), 
Beijing with mutual exchange of sci-
entists and Ph.D. candidates. 92 
persons are now employed at the 
Nansen-Zhu Centre, including 25 
Ph.D. and 25 Master students. Prof. 
Hui-Jun Wang, Director 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.
The Nansen International Center in 
St. Petersburg is focusing on sat-
ellite Earth observation of sea ice, 
wind, waves, Polar lows, climate, 
marine ecosystems and water qual-
ity. It has further started studies of 
socio-economic impacts of global 
change. Jean-Pierre Contzen is the 
President, Lasse H. Pettersson is 
the Co-vice-president and Prof. Ola 
M. Johannessen is the Chairman of 
the Guardian Board. The Centre, led 
by Director Dr. Leonid Bobylev, now 
has 31 employees, including 11 Ph.D. 
candidates. 
The co-operation with the Nansen 
Center in Cochin is expanding with 
several new Ph.D. candidates, focus-
ing their studies on the Indian Ocean. 
Dr. K. Ajith Joseph is the Director 
of the Centre and Prof. Ola M. 
Johannessen is the Chairman of the 
Board. The Nansen Center in Bergen 
co-operates with Cochin University 
of Science and Technology, Anna 
University in Chennai and Indian 
National Centre for Ocean Information 
Services (INCOIS), which is the na-
tional centre for operational oceanog-
raphy in India located in Hyderabad.
InternatIonal CommIttees

Johnny A. Johannessen is chairman 
of Earth Science Advisory Committee 
(ESAC) in ESA. He is also member 
of ”the ESA GOCE Mission Advisory 
Group” and “the ESA TerraSAR 
Science Advisory Group”. 
The Nansen Center is a major part-
ner in EuroGOOS, which is an inter-
national organization with members 
from the major European meteorolog-
ical and oceanographic institutions. 
The aim of EuroGOOS is to develop 
and coordinate ocean monitoring and 
forecasting in European and Arctic 
waters, as part of the “Global Ocean 
Observing System (GOOS)” pro-
gram. Stein Sandven is the chairman 
of the ”Arctic Task Team” and leads 
the international sea ice information 
system ArcticROOS http://arctic-
roos.org/ established at the Nansen 
Center. Sandven is also a member 
of ”ESA Cryosat-2 Science Advisory 
Groups” and J.A. Johannessen is 
a member of ”EuroGOOS Science 
Advisory Working Group”.
Johnny A. Johannessen is a member 
of ”GCOS Ocean Observing Panel for 
Climate (OOPC)”. J.A. Johannessen 
is also a member of ”EUMETSAT 
Advisory Expert Group for Ocean 
Topography and Ocean Imaging 
Satellite Missions” and appointed 
visiting professor at Ocean University 
of China in Qingdao.
The Nansen Center is one of 
the founders of the ”European 
Climate Forum” (ECF) and Ola M. 
Johannessen is a member of the 
Council. ECF is a multi-disciplinary 
forum gathering research, indus-
try, governmental authorities, NGOs 
and stakeholders to meetings and 
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Cover page: The minimum of the 
Arctic sea ice extent in Septem-
ber 2009 predicted by the TOPAZ 
ocean and ice model (http://topaz.
nersc.no). Superimposed is the sea-
sonal validation of sea ice extent 
retrieved from satellite micro-
wave data (http://arctic-roos.org).



projects dealing with climate change 
issues. 
Ola M. Johannessen is also a mem-
ber of the Science and Technology 
Council of International Risk 
Governance Council, in Geneva, 
Switzerland and member of the 
Scientific Panel of the “Centro Euro-
Mediterraneo per i Cambiamenti 
Climatici” in Lecce, Italy. He is also 
one of four advisors of the “High-Level 
Science Advisory Committee” to the 
General Director of ESA and co-chief 
editor, with Prof. Hui-Jun Wang, of 
the international referee journal from 
the Institute of Atmospheric Physics 
of the Chinese Academy of Sciences 
- “Atmospheric and Oceanic Science 
Letters”. Furthermore, he is the 
President of the Norwegian Academy 
for Polar Research and elected mem-
ber of five other academies.
the g.c. rieber climate institute

The G.C. Rieber Climate Institute is a 
part of the Nansen Center, and is led 
by Dr. Igor Esau. The Climate Institute 
has a staff of 12 employees. The main 
activity of the institute is devoted to 
the variability and the dynamic prop-
erties of the North Atlantic and Arctic 
climate system, including boundary 
layer studies between atmosphere, 
ice and ocean. The Nansen Center 
is a major partner in the Bjerknes 
Centre for Climate Research es-
tablished in Bergen between the 
University of Bergen, the Institute of 
Marine Research, Uni Research AS 
and the Nansen Center. 
The G.C. Rieber Funds support the 
institute with NOK 0.9 mill. per year 
for recruitment of young students 
to climate research in Norway. The 
board sincerely thanks the G.C. 
Rieber Funds for this important sup-
port through many years.
the mohn-sVerdruP center

The Mohn-Sverdrup Center for Global 
Ocean Studies and Operational 
Oceanography (MSC), a unit of the 
Nansen Center, had 34 employ-
ees by the end of 2009. Johnny A. 
Johannessen, who also is Prof. II at 
the Geophysical Institute, University 
of Bergen, leads the MSC with Dr. 
Laurent Bertino as deputy leader.  Its 
main research focus is to develop 
remote sensing methods for coastal 
and ocean areas, ocean and marine 
ecosystem models and data assimi-
lation techniques for the Norwegian 
Sea, the Barents Sea and the Arctic 
Ocean Region (http://topaz.nersc.no) 
to the benefit for the society. 
MSC is also a leading partner in the 
EU FP7 marine core service project 
MyOcean (myocean.eu.org).
Furthermore, ocean colour and in-
frared satellite data are used in real 
time monitoring of algae blooms and 
water quality conditions for the North 
Sea and Norwegian coastal water 
(http://HAB.nersc.no) and this activity 
is led by Lasse H. Pettersson. 

The Mohn-Sverdrup Center, with Drs. 
Geir Evensen and Laurent Bertino, 
coordinates a large multidisciplinary 
project under the eVITA program of 
the Research Council of Norway for 
applications of the Ensemble Kalman 
Filter including development of new 
data assimilation methods in various 
fields such as oceanography, weath-
er forecasting, oil reservoir modelling, 
health and bioeconomic manage-
ment. The TOPAZ ocean forecasting 
model system is also implemented 
for the Indian and Southern Oceans 
in cooperation with the Nansen 
Center in Cochin and INCOIS, which 
is the national, centre for operation-
al oceanography in India, as well as 
at University of Cape Town, South 
Africa. 
Trond Mohn through Frank Mohn ASA 
supports the Mohn-Sverdrup Center 
with NOK 5 mill. per year. The board 
sincerely thanks Trond Mohn for his 
important support of 50 million NOK 
that we have received since 2004 and 
that will last until 2014.
Polar remote sensing

The polar remote sensing research 
activities are led by Stein Sandven, 
who is also a Professor II at the 
University Centre in Svalbard – UNIS. 
The Group has a scientific staff of 9 
persons. The main research focus is 
development and validation of algo-
rithms for retrieval of ocean and sea 
ice parameters, including detection 
of icebergs and their drift – from sat-
ellite Earth observation data. The in-
formation from the satellites is further 
used in studies of oceanographic 
processes and climate change for 
the benefit for society. The group 
has started an acoustic tomography 
experiment in the Fram Strait, last-
ing until 2012. The experiment is a 
part of EU projects DAMOCLES and 
ACOBAR and will measure the ocean 
temperature by acoustic signals. Sea 
Ice information from satellite data is 
also used in hind-cast as well as in 
near real time to support navigation 
and operation in ice covered waters. 
Particularly, for the Northern Sea 
Route monitoring is done in co-op-
eration with Russian scientists from 
the Nansen International Centre and 
the Arctic and Antarctic Research 
Institute, both in St. Petersburg.
The research focus of the Group is 
currently on the development of an 
integrated ocean and ice monitor-
ing and forecasting system for the 
Barents Sea by using satellite and in 
situ data, models and data assimila-
tion techniques. The results are dis-
seminated by ArcticROOS, http://
arctic-roos.org/, which provides daily 
updated Arctic sea ice information. 
The group also develops web-based 
geographical information systems 
(GIS) for integration of satellite, in situ 
and model data. 
The Svalbard office
The Nansen Center established  
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an office in the Svalbard Research 
Park,  Longyearbyen in 2006 to 
strengthen its Arctic research. The 
office is useful and supports several 
of the Center´s projects within ocea-
nography and ice research in the 
Svalbard region as well as the co-
operation with UNIS. Johan Wåhlin, 
worked at the office until September, 
while other employees use the of-
fices for short-term stays for the pur-
pose of field work and teaching at the 
UNIS. The Acoustical tomography 
experiment in the Fram Strait, lead by 
the Polar remote sensing group, has 
significant cruise activities with the 
base in the Longyearbyen Research 
Park. Several students and young 
scientists from the Nansen Center 
in Bergen and St. Petersburg have 
stayed at the office during ongoing 
projects. The Nansen Center is plan-
ning to increase its activity at the 
Svalbard office. This is in conjunction 
with the government’s priorities on 
Arctic research.
arctica

“Arctica” is a small public adventure 
centre at the Nansen Center. Among 
the attractions is a wide-screen mov-
ie “Svalbard – Arctic Seasons”, the 
life of Dr. Fridtjof Nansen in pictures 
and sound, as well as an exhibition. 
Several school classes and other 
groups have visited “Arctica” during 
the year, and it has become a popular 
meeting place. 
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 compa-
nies is to offer services for monitoring 
and forecasting of the environment 
and oceans. The potential revenue of 
these activities will in turn contribute 
to the scientific development in the 
areas where the Nansen Center con-
centrates its main research and de-
velopment activities.
nansen scientific society

The Nansen Scientific Society, estab-
lished in 2006, is “the parent organi-
zation” for all the Nansen Centres 
in Norway, Russia, India, China and 
South Africa – and possible new cen-
tres in other parts of the world. It is 
led by Prof. Ola M. Johannessen. Its 
main goal is to expand the existing 
“Nansen Fellowship Program” in sup-
porting young scientists in environ-
mental and climate studies, and fur-
thermore to contribute to the scientif-
ic coordination and funding of activi-
ties at the Nansen Centres – as well 
as public outreach. The vision is that 
research and education in environ-
mental and climate issues performed 
by young people from different coun-
tries and cultures will help build a 
foundation for a better understand-
ing and co-existence between people 
in the world - in the spirit of Fridtjof 
Nansen. The founders of the Society 
are the Nansen Center, Trond Mohn, 
G.C. Rieber Funds and Sparebanken 

Vest. The foundation started with an 
equity capital of NOK 10 millions.
In 2009 the Society has funded sev-
eral stipends and exchange visits for 
students for China, India and Russia 
as well as another oceanograph-
ic expedition to the East coast of 
Greenland, organized by the Nansen 
Centre in Bergen.
financial situation

The Nansen Center is an independ-
ent non-profit research institute with-
out any basic Governmental funding. 
The total  income in 2009 amounted 
to 44.3 MNOK with an annual result 
of 2.9 MNOK, which is transferred to 
the equity capital, which amounts to 
37.0 MNOK.
The 2009 project income has mainly 
come from The Research Council of 
Norway, the European Commission 
(EU), European Space Agency, oil 
companies, the Norwegian Space 
Center, INTAS and a small part form 
industrial projects. The Nansen 
Center has received substantial fi-
nancial support (13%) from G.C. 
Rieber Funds and Frank Mohn ASA 
by Trond Mohn.
ProsPects for 2010
We are expecting an expansion of our 
research activities in the year 2010, 
primarily due to increased activities 
in the Northern areas – where the 
Nansen Center has a major expertise 
and experience developed through 
the last 24 years. Additionally in-
creased funding for climate research 
is expected. The Nansen Center has 
an urgent demand for basic funding 
from the Government in order to fur-
ther develop the expertise needed to 
meet the future needs within environ-
mental and climate research.   

Bergen, April 29th 2010

Ola M. Johannessen, Executive Chairman
Anton Kjelaas, Vice Chairman

Bjart Nygaard
Dag Rune Olsen

Mette Krohn-Hansen 
Lasse H. Pettersson, Repr. of employees

the blue arctic ocean - if and when?
Ola M. Johannessen
Sea ice extent is a widely used and 
well-constrained metric for summa-
rizing the state of the climate system. 
The decrease of sea ice extent and 
area was already in 1995 addressed 
by Johannessen et al (Nature, Vol. 
376, pp. 126-127, 1995, nersc.
no/~olam/omj.html) where it was es-
tablished that the ice extent defined 
as more than 15% ice concentration 
in the Arctic decreased with ~3% per 
decade, with no trend for Antarctica. 
This analysis was based on data from 
US microwave satellites, which have 
been the “work horse” for ice re-
search since November 1978 - when 
the NASA Nimbus 7 satellite was 
launched, later to be followed by sev-
eral other US microwave satellites. 
In 1999 Johannessen et al (Science, 
Vol. 286, pp. 1937-1939, 1999) es-
tablished for the first time that the 
multi year ice, defined as the ice 
which survives the summer melt, de-
creased with 7% per decade which 
was the double of the total ice extent. 
The first year ice is typical 1-2 m thick 
while the multi year is typical 3-4 m 
thick.
In 2004 Johannessen et al (Tellus, Vol. 
56A, no. 4, pp. 238-341, 2004) estab-
lished for the first time by the use of 
coupled global climate models that 
the ice cover would melt during the 
summer time under a doubling of the 
CO2 concentration in the atmosphere. 
If not drastic reduction of the CO2 will 
be enforced, this may happen well 
before the end of this century. The 
latest prediction by some of the IPCC 
coupled global climate models, in-
dicate that the summer ice will melt 
before 2050, but all will depend on 
the CO2 emission. Johannessen et al 
2004 have also updated the decreas-
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Figure 1: The seasonal sea ice area variations as mapped by the passive 
microwave satellites sensors since 1978 to present. Next page: The mini-
mum sea ice area in the Arctic during September 2009 as observed by 
the US AMSR microwave sensor. Source http://arctic-roos.org.



ing trend of the ice extent and multi 
year is to be 4% and 8% per decade 
respectively, see also the Arctic-Roos 
public ice information system coordi-
nated by the Nansen Center (arctic-
roos.org).
In 2008 Johannessen et al 
(Atmospheric and Oceanic Science 
Letter, Vol. 1, No. 1, pp. 51-56, 2008) 
for the first time established that the 
decreasing Arctic sea ice extent mir-
rors increasing CO2 on decadal time 
scale from 1900 up to 2008. As much 
as 90% (r2= 0,90) of the decreasing 
ice extent could be explained by the 
increased CO2. Using this statistical 
relation, it was shown that the sea ice 
extent was several million km2 less 
than that predicted by the IPCC mod-
els for 2050. Furthermore using the 
above simple statistical equation and 
setting the ice equal zero and solving 
for CO2, the result is that all ice, both 
summer and winter, will disappear 
when the CO2 equals 765 ppmv- then 
we can speculate that a Blue Arctic 
Ocean will appear. 

remote sensing of the arctic

Stein Sandven
The Nansen Center started satellite 
observation of Arctic sea ice three 
decades ago using passive micro-
wave data. The NORSEX algorithm, 
developed by scientists at the Center, 
was the first retrieval algorithm for 
calculation of ice concentration from 
passive microwave data.  Several al-
gorithms are presently used to calcu-
late ice concentration, but they give 
different results for the Arctic sea 
ice area. Studies are therefore con-
ducted to compare and validate  the 
algorithms and come up with more 
accurate methods to determine the 
ice area.  The passive microwave 
data have been collected and ana-
lysed systematically since 1978 and 
are now the most important source 
of information for monitoring the 
trend and variability of the Arctic sea 
ice.  Maps of sea ice area are up-
dated every day with data from SSMI 
and AMSR-E data and the results 
are presented in the Arctic Regional 

Ocean Observing 
System (www.
arctic-roos.org).  
This web site is 
a very popular 
source of infor-
mation  about 
Arctic sea ice, 
with more than 
20000 visitors 
per month. The 
Nansen Center 
initiated and is 
leader of Arctic 
ROOS, which is 
an organisation 
of 16 members 
from 9 coun-
tries in Europe 
working with op-
erational monitoring and forecasting 
systems for the Arctic. 
The Nansen Center has established 
a SAR downloading, processing and 
archiving system where several thou-
sand ENVISAT SAR images are avail-
able for research activities, covering 
mainly ocean, coastal  and Arctic re-
gions.  
The Center conducts Arctic research 
using many types of satellite obser-
vations, combined with field observa-
tions and numerical ocean and sea 
ice models. Synthetic Aperture Radar 
(SAR) has become very important for 
studies of Arctic sea ice, where algo-
rithms for ice classification, ice drift 
and mapping of ice edge, leads, ridg-
es and icebergs are developed. 
A neural network algorithm of sea 
ice classification in SAR images has 
been developed and tested for the 
images over the Central Arctic and in 
the Marginal Ice Zone. This algorithm 
will be used in the operational ice 
monitoring as part of the EU GMES 
project MyOcean.  
Studies of SAR data with co- and 
cross-polarization to classify sea ice 
types has been investigated, showing 
that combination of several polarisa-
tions can improve ice-water discrimi-
nation and ice type classification. SAR 

data from ENVISAT  and TerraSAR-X 
have been studied for iceberg detec-
tion in the Franz Josef Land area. 
Comparison between TerraSAR and 
ENVISAT images showed that the 
higher resolution provided by the 
TerraSAR-X images can improve the 
detection of icebergs considerably.
In the Fram Strait, SAR data from 
ENVISAT has been used since 2004 
to quantify the ice drift and estimate 
ice area fluxes. SAR data has unique 
capability to resolve the ice drift 
across this strait, which is the main 
exit passage for the Arctic sea ice. 
The SAR analysis have shown in-
creasing flux of sea ice from 2005 to 
2007, and from 2008 the ice flux has 
decreased (see Figure 2).
The SAR observations of ice drift is 
used to validate a high-resolution 
ice-ocean model in the Fram Strait. 
Other ice and ocean parameters from 
satellites are used for assimilation in 
the TOPAZ ocean forecasting system 
(topaz.nersc.no) developed at the 
Mohn-Sverdrup Center. 
The Nansen Center is responsible for 
the Arctic Marine Forecasting Center 
of the EU My Ocean project (www.
myocean.eu.org) where the TOPAZ 
model system provide 10 days fore-
casts of ocean and sea ice variables 
for a wide range of users. 
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Figure 2: The cumulative seasonal ice area flux (in 105 km2) through the 
Fram Strait at 79°N for the winter seasons from 2005 to 2010, based on 
analysis of ASAR and passive microwave satellite data.

Figure 3: Left: Envisat ASAR image from the Marginal Ice Zone in the Fram Strait 3. April 2009. 
Middle: Automatic classification of sea ice in ASAR image. Blue; (rough) open water, Green; sea 
ice, Yellow; unclassified and Red; open (calm) water. Right: MODIS visible image.



In preparations for CryoSat-2, which 
was successfully launched on 8 April 
2010, the Center conducts stud-
ies of sea ice and freeboard based 
on historical in-situ observations.  
The relation between freeboard and 
thickness is essential for retrieval of 
ice thickness data from CryoSat-2, 
expecting to deliver unique data on 
the Arctic sea ice in the coming five 
years. The underside of sea ice and 
icebergs cannot be observed by any 
satellite methods, implying that other 
observing systems are needed for 
this purpose. On this background, a 
project studying the underside of sea 
ice using multibeam sonar has been 
completed where detailed mapping 
of the underside of sea ice ridges and 
icebergs was conducted in field ex-
periments in the Svalbard area. 

marine remote sensing

Johnny A. Johannessen
During the last 20 years, satellite ob-
servations have become a fundamen-
tal data source in studies of upper 
ocean processes and air-sea inter-
action. Satellite oceanography is pri-
marily using three radiation domains 
within the electromagnetic spectrum, 
notably:  the visible/near-infrared; 
the thermal infrared; and the micro-
wave bands. The visible and infrared 
channels do not generally penetrate 
clouds, so remote-sensing observa-
tions of the ocean surface in these 
bands are only satisfactory under 
cloud free conditions.  Microwaves, 
such as the synthetic aperture ra-
dar (SAR) and the radar altimeter, on 
the other hand, generally penetrate 
clouds, which makes it feasible to 
obtain regular, observations of ocean 
and sea ice surfaces. 
Since the SEASAT mission back in 
1978 spaceborne SARs have ac-
quired millions of high-resolution im-
ages over the oceans, which have 
been used for applications such as 

wave and wind retrievals, oil pollution 
monitoring, ship detection, and sea 
ice monitoring.  The ocean is also rich 
in upper layer mesoscale dynamic 
features. Examples are meandering 
currents, fronts and eddies with dis-
tinct sea surface temperature fronts, 
the sporadic occurrence of filaments 
and jets, and wind driven coastal up-
welling and downwelling. Such fea-
tures are usually manifested by the 
surface roughness contrasts, sea 
surface temperature (SST) gradients 
and distinct phytoplankton distribu-
tion, as illustrated in the synoptic SST 
and SAR surface roughness maps 
for the Norwegian Coastal Current 
(Figure 4). 
Upper ocean fronts and eddies are 
dynamic features that importantly 
manifest the mesoscale variability, its 
transfer of energy, the coupled physi-
cal-biochemical processes, and rapid 
changes in the air-sea interaction. 
The subsurface structures associ-
ated with these meanders and eddies 
are revealing irregular patterns of up-
welling and downwelling events that 
are coupled with the areas of surface 
convergence and divergence.
Although the SAR images manifest 
and express the meandering fronts 
and eddies due to sea surface rough-
ness changes, quantitative analyses 
of these expressions, on the other 
hand, are very challenging. In particu-
lar, accurate knowledge of a range of 
upper ocean and atmospheric bound-
ary layer variables, their interactions 
and mutual feedbacks are needed. 
This has hampered the systematic 
use of SAR images for quantitative 
studies of frontal features and their 
impact on the mesoscale variability 
of current systems. Simulations us-
ing radar imaging model (RIM) is the 
way forward and document that en-
hanced wave steepening and break-
ing of intermediate waves in the vi-
cinity of surface current convergence 
is the dominant source for the radar 
backscatter modulation and subse-
quent SAR image manifestation. 
Overall, this approach to interpret 
SAR image expressions in the con-
text of surface current convergence 
and divergence zones associated 
with upper ocean mesoscale vari-
ability is very promising. Combining 
numerical ocean surface current 
models and the RIM thus appears as 
a powerful tool to advance the quan-
titative interpretations of SAR image 
expressions of mesoscale current 
features as there are rarely sufficient 
quality and coverage by in-situ data. 
Furthermore, considerable progress 
has been made recently in the de-
velopment of the Doppler centroid 
estimates from SAR that does permit 
a direct retrieval of line-of-sight sur-
face current fields. This is manifested 
in the intensity of large scale sur-
face current system of the Agulhas 
Current (Figure 5). Building on more 
than 1000 synoptic wide coverage 

acquisitions since 2007, high-reso-
lution gridded maps (12.5 km x 12.5 
km) of the Agulhas Current regime 
have been routinely produced. This 
Doppler based method is shown to 
provide new understanding of in-
tense ocean currents dynamics and 
is particularly attractive for studies 
and applications for which radar al-
timetry does not work and routine 
ground- or ship-based observations 
cannot be deployed easily. All in all 
this demonstrate that the SAR can 
be used  as a oceanographic “speed-
gun” in space.
Systematic production and establish-
ment of long time series of the sur-
face range Doppler velocities is know 
undertaken in collaboration with CLS 
and IFREMER in France. In doing so 
several of the major global surface 
current systems including the greater 
Agulhas Current, the Gulf Stream, 
the Kuroshio Current, the Brazilian 
Current, and the Northeast Atlantic 
Norwegian Coastal Current are moni-
tored. Ideally such routine provision 
of Doppler velocities converted to 
reliable radial surface currents would 
support establishment of new clima-
tology and could become invaluable 
for model validation and assimilation. 

satellite data Processing infrastructure

Knut Frode Dagestad
Two main processing chains for sat-
ellite data are currently operated at 
NERSC: 1) Envisat MERIS data are 
downloaded for production and dis-
semination of ocean colour products. 
2) Envisat ASAR data are download-
ed, and marine winds and surface 
currents are produced systematically. 
Both of these processing chains are 
fully automated, and cover specified 
regions of interest, with particular 
focus on the Norwegian and Arctic 
seas. The total amount of satellite 
EO data is more than 10 terrabytes, 
and several hundred thousand prod-
ucts are derived from some 50.000 
satellite images. In addition, a lot of 
auxiliary satellite and model data are 
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Figure 4: Synoptic satellite mapping of the sea 
surface temperature (colour code, left) and 
SAR derived surface roughness (right) in the 
Norwegian Coastal Current west off Bergen, 
between 59° and 61°N.

Figure 5: The ASAR Doppler ocean current ve-
locities in the Agulhas Current off South Africa. 
Red; ≈1.3 m/s; Light blue; ≈ -0.5 m/s.



downloaded for synergetic use and 
analysis. The archives of the satel-
lite data provide the core for many 
research projects at NERSC as well 
as several Master and Ph.D. stud-
ies. In addition, the many interest-
ing examples found in the archives 
stimulate ideas for future research 
projects. 
The Nansen Center has for a long 
time pursued the need for a national 
database infrastructure of satellite 
Earth observation data and their 
products to facilitate easy access 
and to stimulate multidisciplinary 
and high quality use in marine and 
polar research and education. The 
project “NORMAP - Norwegian sat-
ellite Earth observation database for 
marine and polar research”, which 
capitalizes on this view was pro-
posed in cooperation with met.no, 
Kongsberg Satellite Services and 
CERSAT (France) to the Research 
Council of Norway. At the end of 
2009 we learned that NORMAP will 
be approved with a total funding of 
25 mill NOK over a 6 years period.

assimilation of satellite data

Laurent Bertino
Data assimilation can be applied to 
turn a satellite Earth observation into 
a numerical forecast. This is what 
is done in the TOPAZ system with 
the Ensemble Kalman Filter (EnKF). 
TOPAZ covers the North Atlantic 
and Arctic Oceans with a HYCOM 
(Hydrid isopycnal-pressure coordi-
nate ocean model) model of hori-
zontal resolution varying between 
11 km and 16 km, coupled with a 
dynamic-thermodynamic sea-ice 
model. The TOPAZ system assimi-
lates various satellite data such as 
sea level anomalies (SLA) from 
three altimeters (DUACS from CLS, 
France), sea surface temperatures 
(OSTIA from UK Metoffice), sea-ice 
concentrations (AMSR-E data from 
NSIDC processed at NERSC) and 
sea-ice drift (from CERSAT, Ifremer, 

France), as well as in-situ 
data from the Argo profil-
ing floats (from CORIOLIS, 
Ifremer, France). The TOPAZ 
system takes full advantage 
of the multivariate ensemble 
covariances and updates all 
3-dimensional ocean fields 
and sea-ice prognostic 
variables. TOPAZ forecasts 
are used operationally at 
ECMWF as input to wave 
forecasting. Since 2009, a 
nested high-resolution (3.5 
km) HYCOM model of the 
Fram Strait is nested into 
TOPAZ with a modification 
of the sea-ice model using 
a collisional rheology in the 
Marginal Ice Zone (Figure 
6). Daily forecasts are run-
ning since August 2009 and 
presented on http://topaz.
nersc.no. 
The EnKF data assimilation 
has been evolving rapidly 
in 2009 under the eVITA-
EnKF project. It has been 
modified to assimilate more 
numerous observations in 
ensemble space in anticipa-
tion of higher resolution sat-
ellite products. The TOPAZ 
system has also benefited 
from the experience gained 
in forecasting eddies in the 
Gulf of Mexico (three peer-reviewed 
articles by Counillon et al., see be-
low) in particular for the assimilation 
of altimeter tracks and the perspec-
tives of using hybrid static-dynamic 
ensembles. The TOPAZ system has 
since then transitioned from as-
similating SLA maps to SLA tracks, 
more faithful to the raw observa-
tions and will allow the uptake of 
specific altimeter products in the 
high latitudes. The EnKF has also 
been modified with Gaussian an-
amorphosis to improve the assimi-
lation of ocean colour Chlorophyll 
products into the coupled HYCOM-
NORWECOM physical-biogeo-
chemical model system. 
The developments of the TOPAZ 
system, its operational exploita-
tion at met.no and the initiation of 
a 20-years reanalysis over the pe-
riod 1989 – 2009 are all undertak-
en under the European FP7 GMES 
MyOcean project. The release of the 
first MyOcean service is scheduled 
for December 2010. The marginal 
ice zone  module of TOPAZ is oper-
ated daily in the Fram Strait, funded 
by TOTAL E&P. 

imProVing the Predictions of eddy 
shedding in the gulf of mexico

Francois Counillon
In the Gulf of Mexico, powerful ed-
dies are shed from the main loop 
current. A 3-dimensional monitor-
ing of their position is necessary 
because of strong currents at their 

fronts and because they can act 
as a pool of energy for hurricanes. 
Accurate prediction of such event 
requires both state of art modelling 
at high resolution (5 km) and ad-
vanced data assimilation of satellite 
data (Figure 7). The computational 
cost of such a model prohibits the 
usage of the advance Ensemble 
Kalman Filter (EnKF) so we use in-
stead the cost-efficient ensemble 
optimal interpolation (EnOI) that al-
lows for 3-dimensional and multi-
variate updates. The latter appears 
as relatively successful in assimi-
lating the sea-level anomalies from 
satellite altimeters, but shows some 
limitations near the coast. Running 
a small stochastic model ensemble 
perturbing different sources of error 
- i.e. the atmospheric forcing, the 
lateral boundary condition and the 
initial state - is capable of providing 
an additional predictability index to 
our forecast. Finally, it was shown 
that such information was useful for 
assimilation with a method called 
the EnKF-OI. The method combines 
the static covariance from the EnOI 
with the one from a small dynamical 
ensemble. The benefits are largest 
near to the coast as the dynamics 
becomes more complex and are 
being used in the TOPAZ system.
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Figure 6: Validation of a sea ice model fore-
cast in the Fram Strait against the ice edge 
from AMSR-E satellite data (black line), the 
colour indicates ice thickness, thick ice is ex-
ported from the Central Arctic.  (D. Dumont, 
from  http://topaz.nersc.no, with support from 
TOTAL E&P).

Figure 7: The ocean color data from MODIS is used to 
identify the position the front at the verge of the shedding 
of eddy in the Gulf of Mexico on the 12th july 2006. The 
black line represents the fronts derived from altimeter data 
composite, the thick yellow line is the model front using the 
EnOI, the pink lines is the front for each ensemble member 
with the EnKF-OI and the red thick line is the ensemble 
mean. The EnKF-OI provides a better prediction than the 
EnOI, and in some places better than the altimeter map. 
The distance between members is largest in places where 
the model shows larger errors.



interactions between Physical and 
biological ocean modelling 
Annette Samuelsen
The Mohn Sverdrup Center has 
since 2005 worked on developing 
the biological module of the TOPAZ 
modelling system, both as a tool 
for basic research and as a part of 
the forecasting and monitoring sys-
tem. Four scientists are involved in 
this activity full-time.  The system 
consists of HYCOM coupled to the 
NORWECOM ecosystem model 
and an Individual Based Model for 
zooplankton (Calanus finmarchi-
cus).  The model is run in several 
model setups ranging from the en-
tire North Atlantic to high-resolution 
models focused on the coast off 
Norway.  Since the model setup 
was finished, there has been re-
search on assimilation of ocean col-
our data in HYCOM-NORWECOM.  
There is also ongoing research on 
satellite-based primary production 
modelling.  
These activities have been pub-
lished in peer-reviewed research 
articles in 2009.  A central theme 
for research using the physical-bio-
logical modelling system has been 
the influence of mesoscale activity, 
fronts, and the interaction between 
the coast and the open ocean on 
the primary and secondary produc-
tion in the Norwegian Sea. During 
2009 this research theme has been 
continued in the Research Council 
of Norway funded project,  ACUSAT 
(Remote sensing of mesoscale oce-
anic processes by acoustics and 
satellite sensors), where remote 
sensing, modelling, and acoustic 
data are combined to get a better 
understanding of how mesoscale 
activity influences distribution of 
biomass in the ocean.   
Work is also being done to integrate 
the biological modelling system as 
a part on the forecasting system.  
Ecosystem models present impor-

tant limitations for the use of data 
assimilation methods based on 
linear statistical analysis (e.g. the 
EnKF used in TOPAZ), therefore the 
research activity focused on the ap-
plication of a non-Gaussian exten-
sion of the EnKF to the assimila-
tion of surface chlorophyll-a data. 
Encouraging results have been 
obtained in a configuration of the 
North Atlantic and the Arctic oceans 
with simulated observations and 
preliminary works on the assimila-
tion of real observation have been 
realized.  An investigation of the 
effect of assimilation of the physi-
cal variables on biological model 
results revealed that the assimila-
tion of ice concentration had the 
largest influence on the ecosystem 
model in the assimilation system.   
This development of the forecasting 
system is currently continuing in the 
EU GMES MyOcean project, where 
NORWECOM during 2009 was im-
plemented in the latest version of 
the TOPAZ system and preliminary 
results indicate significant improve-
ment to the model results in our 
area. 
On marine primary production 
modelling a study was published 
describing the sensitivity of such 
models to the choice of mixed layer 
depth input. This work has con-
tinued with and analysis of propa-
gation of uncertainties of the in-
put quantities through a primary 
productivity model, such analysis 
help pinpoint which input variables 
cause the most uncertainties in 
these models. 

remote sensing in the nansen grouP

Lasse H. Pettersson
The overall aim of the Nansen Group 
of research centres in Norway, 
Russia, India, and China (and from 
2010 also in South Africa) is to join 
resources, capacities and multi-
national interest on environmental 
and climate change research and 

contribution to marine core services 
and operational oceanography. In 
so doing, methodologies, retrieval 
algorithms and tools developed 
and implemented for applications 
of satellite Earth observations are 
exploited and shared in the Nansen 
Group. 
Sea ice Earth observation research 
using active and passive micro-
wave data have been developed 
during the last 18 years in coopera-
tion between the Nansen Centers 
in Bergen and St. Petersburg. 
Complementary scientific expertise 
and access to field investigations 
and users in several regions of the 
Arctic has advanced the quantita-
tive research of sea ice in the con-
text of environmental and climate 
change monitoring as well as the 
direct application for ship routing. 
A radar-imaging model (RIM) 
has been developed at the 
Nansen International Center in St. 
Petersburg, and its use jointly with 
satellite radar data (SAR) have been 
significantly extended in coopera-
tion with the NERSC in Bergen and 
French partners. This includes the 
recent development of a new SAR 
Doppler method for retrievals of 
ocean surface current.
Methodologies for processing and 
applications of ocean colour satel-
lite EO data for studies of phyto-
plankton, primary production and 
optical water quality parameters 
have been developed with exper-
tise particularly from the Centers in 
St. Petersburg and Bergen. Today 
this is also in use at NERCI in India 
and in cooperation with partners 
at the Ocean University of China in 
Quingdao. The ocean colour and 
bio-optical expertise is also inte-
grated with the ongoing research 
on marine ecosystem modelling 
within the Nansen Group, where 
satellite phytoplankton data are as-
similated in the ecosystem models. 
The TOPAZ ocean modelling sys-
tem, including the Ensemble 
Kalman filter (EnKF) for assimila-
tion of EO data into the model, have 
been implemented at NZC in China, 
Indian National Centre for Ocean 
Services (INCOIS) in cooperation 
with NERCI and at the University 
of Cape Town. At NZC the EnKF 
methodology have been developed 
and applied further for e.g. model-
ling of droughts, dust storms and 
air pollution.
The cooperation within the Nansen 
Group is also implemented through 
frequent short-term exchange vis-
its of scientists and Ph.D. students 
resulting in joint scientific publica-
tions. 
The Nansen Center lectured at and 
was the local host of the 2nd ESA 
advanced training course on ocean 
remote sensing in September 2009.  
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Figure 8: A cross-section showing the modelled chlorophyll during the first week of June per-
pendicular to Greenland across the ice-edge (pink at top left).  The ice coverage is smaller in the 
assimilation run, this leads to more mixing of nutrients and a larger area exposed to sunlight, both 
contributing to higher primary production.
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Wan, L.Y., J. Zhu, H. Wang, C. X. Yan, L. Bertino: A 
“Dressed” Ensemble Kalman Filter using the HYbrid 
Coordinate Ocean Model in the Pacific. Advances in 
Atmospheric Sciences. Vol. 26, no.5, pp. 1042-1052, 
2009. ISSN: 0256-1530. Springer Verlag.

Boundary Layer Research
Esau, I.: Comment on “Do stable atmospheric layers 
exist?” by S. Lovejoy et al., Geophysical Research 
Letters, Vol. 36, L11811, doi:10.1029/2008GL034231, 
2009. ISSN: 0094-8276. Publisher: American 
Geophysical Union

Sofiev, M., Sofieva, V., Elperin, T., Kleeorin, N., 
Rogachevskii, I., Zilitinkevich, S.: Turbulent diffusion 
and turbulent thermal diffusion of aerosols in stratified 
atmospheric flows, Journal of Geophysical Research, 
Vol. 114, No. D18209, 2009 

Zilitinkevich, S., Elperin, T., Kleeorin, N., L vov, V., 
Rogachevskii, I.: Energy- and flux-budget (EFB) tur-
bulence closure model for stably stratified flows. Part 
II:  The role of internal gravity waves, Boundary-Layer 
Meteorol., No. 133, 2009 

Zilitinkevich, S., Elperin, T., Kleeorin, N., Rogachevskii, 
I.: Turbulence closure for stably stratified flows in the 
atmosphere and the ocean, Ukrainian Hydromet. J., 
No. 4, 2009 

Zilitinkevich, S., Esau, I.: Planetary boundary layer 
feedbacks in climate system and triggering global 
warming in the night, in winter and at high latitudes, 
Geography, Environment and Sustainability, Vol. 1, 
2009. 

books & book contributions
G. Evensen: Data Assimilation: The Ensemble Kalman 
Filter, Springer, 2nd edition, pp.307, ISBN978-3-642-
03710-8, 2009.

Johnsen, G., Sakshaug, E., Johnsen, G., Volent, Z., 
Sakshaug, E., Kovacs, K., Sigernes, F., Pettersson, 
L.H.: Remote sensing in the Barents Sea, Ecosystem 
Barents Sea, Tapir Academic Press, pp.139-166, 
ISBN: 978-8-251-92461-0, 2009 

Seiler, A., G. Evensen, J-A. Skjervheim, J. Hove, J. G. 
Vabø: Using the EnKF for history matching and un-
certainty quantification of complex reservoir models. 
In: Computational Methods for Large-Scale Inverse 
Problems and Quantification of Uncertainty Editor: 
L. Biegler, G. Biros, O. Ghattas, M. Heinkenschloss, 
D. Keyes, B. Mallick, L. Tenorio, B. van Bloemen 
Waanders, K. Willcox: Title: John Wiley and Sons. Inc, 
2009. 

other PaPers
Esau,I., 2009: Large-eddy simulation experiments 
with nudging to observed mean meteorological 
profiles, MEGAPOLI Newsletters,3, 9, MEGAPOLI-
NL03-09-06 

Esau,I., 2009: The question of scale: Large 
Eddy Simulation in urban research, MEGAPOLI 
Newsletters,3, 7, MEGAPOLI-NL03-09-06. 

PoPular science articles & broadcast
Eldevik, T.: Kartlegger klimasvingninger i Norskehavet, 
artikkel i På Høyden 6/5/2009.

Sandven, S. and H. Sagen. Increasing Arctic Ocean 
awareness. Article in International Innovation, page 
33 – 35, December 2009, Research Media. Ltd. (www.
researchmedia.eu). ISSN 2041-4551. 

Lie, Ø, and T. Eldevik, 2009: Klima i de lange linjers 
perspektiv. Kronikk i forskning.no, 18/6/09.

Eldevik, T.: Et skritt mot bedre klimavarsling, artikkel i 
forskning.no, 9/5/2009.

Eldevik, T.: Havstrømmene kan varsle klimaendringer, 
Verdt å vite, NRK P2 7/5/2009.

Proceedings
Alexandrov, V., Sandven, S.: Retrieval of ice thickness 
from radar-altimeter data based on empirical relation 
between ice thickness and freeboard, Geophysical 
Research Abstracts, EGU-2009, 2009 

Alexandrov, V., Volkov, V A., Zakhvatkina, N Y., 
Sandven, S.: Complex estimation of sea ice condi-
tions in the shelf of the Arctic Seas from high-reso-
lution satellite images, Atmospheric radiation and 
dynamics (MSARD-2009), pp. 24-25, 2009 

Alexeev, V.A., Esau, I., Polyakov, I.V., Byam, S.J., 
Sorokina,S., 2009: Vertical structure of recent Arctic 
warming from observed data and reanalysis prod-
ucts EGU General Assembly, 19-24 April, Vienna, 
Geophysical Research Abstracts,11, EGU2009-1755

Chapron, B., Bingham, A., Collard, F., Donlon, C., 
Johannessen, J.A., Piolle, J F., Reul, N.: Some 
Examples of Ocean Remote Sensing Data Integration, 
Additional contribution paper for the OceanObs 
09 conference September 2009, Italy. See http://
www.oceanobs09.net/. Publisher: European Space 
Agency. 

Chauris, H., Karoui, I., Wackernagel, H., Garreau, P., 
Craneguy, P., Bertino, L.: Ocean eddy tracking with 
circlets, StatGIS 2009, pp.6p, 2009 

Dagestad, K.F., Kudryavtsev, V.N., Hansen, M., 
Johannessen, J.A., Huang, W.: A Radar Modulation 
Transfer Function for Oceanic Internal Waves, Poster 
at ESA-MOST Dragon2 symposium, 2009 

Dumont, D., Bertino, L.: Modelling the marginal ice 
zone and the Arctic of the future, ArcticNet Scientific 
Meeting, 2009 

Esau, I.: Large-eddy simulation experiments with 
nudging to observed mean meteorological profiles, 
EGU General Assembly, 19-24 April, 2009, Vienna, 
Geophysical Research Abstracts,11, EGU2009-1501 

Esau, I.: Large-eddy simulations of geophysical tur-
bulent flows with applications to planetary bound-
ary layer research, Proceedings of 5th conference 
on computational mechanics “MekIT’09”, Editors: B. 
Skallerud, B., and H.I. Andersson. Trondheim, 26-27 
May, Tapir Academic Press, pp.7-37, 2009 

Esau, I.: Physical mechanism and quantitative as-
sessment of the planetary boundary layer feedback in 
the climate system, The IARU International Scientific 
Congress on Climate Change, 10-12 March, 2009, 
Copenhagen, DK

Esau, I.: Planetary Boundary Layer feedback in air 
quality and the climate system, CPH conference and 
DMI seminar, 2009 

Esau, I., Sorokina, S.: Vertical structure of the Arctic 
warming: The effect of the Arctic planetary boundary 
layer decoupling, Arctic Science Summit Week, 2009 

Hansen, M., Dagestad, K.F., Johannessen, J.A., 
Collard, F.: SAR Wide Swath Mode Doppler Anomaly 
over Chinese Seas -Examples and Interpretation, 
Poster at ESA-MOST Dragon2 symposium, 2009 

Ivanova N. and Ola M. Johannessen: Comparison 
of the Arctic sea ice extent and area time series ob-
tained from different algorithms for sea ice concentra-
tion using passive microwave sensor data. Abstract. 
Arctic Science Summit Week, 23 – 28 March 2009, 
Bergen, Norway

Khvorostovsky K.S., Johannessen O.M.: Merging of 
radar altimeter measurements from different satellite 
for Greenland ice sheet elevation change studies. 
International Workshop, Changes of the Greenland 
Cryosphere, August 25-27, 2009, Nuuk, Greenland 

Korablev, A., Johannessen, O.M., Pnyushkov, A., 
Smirnov, A.: A new high-resolution climatology for the 
Nordic Seas, Geophysical Research Abstracts, Vol. 
11, EGU2009-0, EGU General Assembly, 2009 

Lygre, K.: Carbon uptake by the ocean, subject to 
biological feedback, Arctic Science Summit Week, 
Talk at: The Role of the Arctic in the Global Change 
process, 2009.

Melentyev V.V., K.V. Melentyev, L.H. Pettersson, M.I. 
Mushkudany, and P.O. Bednov. Wind climate of the 
Gulf of Finland: time-varying satellite SAR imagery of 
seasonal modification in presence of global change. 
Abstracts of the X International Ecological Forum 
“Baltic Sea Day”, 17-19 March 2009, St. Petersburg, 
Russia (on CD in Russian)

Melentyev V.V., K.V. Melentyev, L.H. Pettersson, and 
M.I. Mushkudany. Wind climate of the Baltic criti-
cal ecoregion and its seasonal spatial modification: 

study with using time-varying satellite SAR imagery. 
Proceedings of the International Conference “Critical 
ecoregions: modern condition, problems and ways of 
their decision”, Tbilisi, Georgia, May-October 2009, 
pp. 102-109

Morozov E., A. Korosov, D.V. Pozdnyakov, and V.I. 
Sychov: On the compatibility of SeaWiFS, MODIS and 
MERIS data on case II waters with the Bay of Biscay 
as an example. Abstracts of the 7th all-Russian an-
nual conference “Contemporary problems of remote 
sensing of the Earth from space”, 16-20 November 
2009, Moscow, Russia (on CD in Russian)

Morozov, E., Korosov, A., Pozdnyakov, D.: The po-
tentials for bridging of SeaWiFS and MODIS ocean 
colour data on the Bay of Biscay, “ Radiation in the 
Atmosphere and Dynamics” (МСАРД-2009), 2009 

Myasoedov A.G., and V.N. Kudryavtsev: SAR and 
optical imagery of mesa scale ocean currents. 
Abstracts of the 7th all-Russian annual conference 
“Contemporary problems of remote sensing of the 
Earth from space”, 16-20 November 2009, Moscow, 
Russia (on CD in Russian)

Otterå, O H.: Current climate change in the perspec-
tive of past variations: Forcing and response of the 
climate system, 2009 

Otterå, O H., Bentsen, M., Bethke, I.: Climate evolu-
tion of the last six centuries as simulated by Bergen 
Climate Model: the role of natural forcing, Geophysical 
Research Abstracts, Vol. 11, EGU2009-4926, 2009 

Paganini, M., B. Koetz, S. Kleeschulte, P. Mumby, 
P. Gaspar, L.H. Pettersson, D. Fernandez-Prieto: 
Monitoring biodiversity from space: The ESA 
DIVERSITY project. In proceedings from IGARSS´09, 
Cape Town, South Africa. (IEEE International 
Geoscience & Remote Sensing Symposium.)

Pettersson, L.H., T. Hamre, A. Korosov, A.R. Allen, 
B.H.C. Sputh and O. Faust (2009): Integrated remote 
sensing and in situ monitoring for water risk man-
agement. Environmental Risk Management tools for 
water quality monitoring, (WARMER & INTERRISK EC 
FP6) (Southampton, UK, Mar 09).

Pettersson, L.H., T. Hamre, A. Korosov, A.R. Allen, 
B.H.C. Sputh and O. Faust (2009): Integrated remote 
sensing and in situ monitoring for water risk manage-
ment. Paper and poster given at 33rd International 
Symposium on Remote Sensing of Environment 
(ISRSE), Stresa, Italy, 4-8 May, 2009.

Pettersson, L.H., T. Hamre, A. Korosov, A.R. Allen, 
B.H.C. Sputh and O. Faust (2009): Integrated remote 
sensing and in situ monitoring for water risk man-
agement. Poster presentation OceanObs´09, Venice, 
Italy, 21-25 September, 2009. Publisher: European 
Space Agency.

Pozdnyakov D.V., and L.H. Pettersson. Seasonal 
dynamics of the phenomenon of massive Emiliania 
huxleyi blooms across the Bay of Biscay as revealed 
from space. Proceedings of the 33rd International 
Symposium on Remote Sensing of Environment 
(ISRSE), 4-8 May 2009, Stresa, Italy (on CD)

Sagen, H, Sandven S, Beszczynska MA, Boebel O, 
Duda TF, Freitag L, Gascard JC, Gavrilov A, Lee CM, 
Mellinger DK et al..  2009.  Acoustic technologies for 
observing the interior of the Arctic Ocean. Additional 
contribution paper for the OceanObs 09 conference 
September 2009, Italy. See http://www.oceanobs09.
net/. Publisher: European Space Agency.

Sagen, H, Sandven S, Haugen SA, Beszczynska 
MA, Fahrbach E.  2009.  ACOBAR: The Fram Strait 
Acoustic System for tomography and navigation of 
gliders. In the abstract book for the VISO workshop. 
European Seafloor Observatory NETwork (ESONET) 
workshop about Virtual Institute of Scientific users 
of deep-Sea Observatories (VISO) First workshop 
for a European virtual Institute of Scientific Users of 
Deep-Sea Observatories 11-12 June 2009 in Tromso 
(Norway).  

Sandven, S., Hamre, T.: Interoperable GMES Services 
for Environmental Risk Management in Marine 
and Coastal Areas of Europe, Presentation at 33rd 
International Symposium on Remote Sensing of 
Environment (ISRSE), 2009 

Sandven, S., Hamre, T.: The InterRisk system concept 
- a distributed web GIS, Presentation at Environmental 
Risk Management tools for water quality monitoring, 
(WARMER & INTERRISK EC FP6), 2009 

Seiler, A., J. C. Rivenes, S.I. Aanonsen, and G. 
Evensen: Structural Uncertainty modelling and up-
dating by production data integration. SPE 125352, 

10



2009.  

Smirnov, A., Korablev, A., Alekseev, G V., Esau, I.: 
Temporal and spatial changes in mixed layer prop-
erties and atmospheric net heat flux in the Nordic 
Seas. Extended Abstract, International Conference 
on Planetary Boundary Layers and Climate Change, 
2009 

Zabolotskikh E.V., L.P. Bobylev, and L.M. Mitnik. 
Arctic polar low detection and monitoring using 
atmospheric water vapor retrievals from satellite 
passive microwave data. Proceedings of the 33rd 
International Symposium on Remote Sensing of 
Environment (ISRSE), 4-8 May 2009, Stresa, Italy (on 
CD)

Zakhvatkina, N Y., Alexandrov, V., Korosov, A., Frolov, 
Y.I., Johannessen, O.M.: Automated recognition of 
sea ice types from SAR images, Atmospheric ra-
diation and dynamics (MSARD-2009), pp.pp. 25-26., 
2009 

Zakhvatkina, N Y., Alexandrov, V., Korosov, A., 
Johannessen, O.M.: Sea ice classification from 
ENVISAT SAR images, Proceedings of the scien-
tific papers of the 7th all-Russian annual conference 
“Contemporary problems of remote sensing of the 
Earth from space”, pp.pp. 373 - 379, 2009 

Zakhvatkina N.Y., V.Y. Alexandrov, A.A. Korosov, 
and O.M. Johannessen: Sea ice classification from 
ENVISAT SAR images. Proceedings of the scien-
tific papers of the 7th all-Russian annual conference 
“Contemporary problems of remote sensing of the 
Earth from space”, Moscow, Russia, 10-14 November 
2008, pp. 373 - 379, 2009 (in Russian).

Zilitinkevich, S.S, and I. Esau, 2009: Atmospheric 
planetary boundary layer feedback in climate sys-
tem and triggering of climate change at high lati-
tudes EGU General Assembly, 19-24 April, Vienna, 
Geophysical Research Abstracts,11, EGU2009-1496  

technical & sPecial rePorts
Bertino, L, Lisæter KA, Keghouche I.  2009.  MERSEA 
TOP2 assessment report Arctic thematic portal. 
NERSC Technical report no. 300. 

Lisæter, KA, Bertino L.  2009.  Definition of class 1-4 
metrics for the Arctic. MERSEA deliverable D5.4.5. 
NERSC technical report no. 301. 

Lisæter, KA. 2009. A multi-category sea-ice model. 
NERSC technical report no. 302. 

Sandven, S. 2009. Shtokman report: Review of ice. 
NERSC technical report no. 303. 

Dagestad, K F, Hansen M, Johannessen JA, Collard 
F.  2009.  Development and validation of a SAR wind 
emulator. NERSC technical report no. 304. 

Babiker, M, et al.  2009.  Satellite images for the OIL-
IN-ICE experiment in the Barents Sea in May 2009. 
NERSC technical report no. 305.

Pettersson, LH, et al: Bio-optical algorithms for re-
mote sensing of the Venetian lagoon. Technical report 
no. 306.  15/10/2009.

Khvorostovsky, K, Johannessen OM: Merging of 
ERS-1, ERS-2 and Envisat altimeter data over the 
Greenland ice sheet. Technical report no. 307. 
10/11/2009.

Sakov, P: Pilot assimilation of glider data with 
TUDA73. Technical report no. 308. 17/12/2009.

Others Reports
Breivik, Ø., Dagestad, K.F., Hansen, M., Johannessen, 
J.A.: An assessment of HF radar current meas-
urements in Norwegian waters, Met.no report no 
2009/08, No. no 2009/08, 2009 

Jaeger C., V.P. Meleshko, L.P. Bobylev, and D.V. 
Kovalevsky. Long-term options for Russian climate 
policy. An integrated assessment. ECF working paper 
2, ISBN: 978-3-941663-01-5, 2009. NERSC Special 
report no. 87.

Magnusson, A-K., Johannessen, J.A., Dagestad, 
K.F., Breivik, Ø., Aarnes, O J., Furevik, B.R.: Bølge-
strøm interaksjon til nytte for oljeindustri, Final re-
port, Contract JOP.09.07.3 - Norwegian Space 
Centre, 2009 Sandven, S. Contribution to the report 
“Klima i Norge 2100. Bakgrunnsmateriale til NOU 
Klimatilpasning, Norsk Klimasenter”, september 
2009, 148 pp (Ed. Hanssen-Bauer).

master thesis 
Zangana, G.: Dynamical web-based visualization of 
ocean model data, Master Thesis No. 80, 2009.

scientists

Vitaly Alexandrov (20%) - Sea ice & Remote sensing

Mohamed Babiker – Remote sensing

Mats Bentsen – Climate modelling 

Laurent Bertino – Ocean modelling & Data assimila-

tion

Leonid P. Bobylev  (20%) - Arctic climate

Knut Frode Dagestad - Oceanography & remote 

sensing

Tor Eldevik – Ocean processes & modelling

Igor Esau – Boundary layer physics and Climate

Geir Evensen (20%) – Data assimilation

Yongqi Gao – Ocean climate modelling

Torill Hamre – Information technology

Kjell Kloster (50%) – Sea ice & remote sensing

Anton Korosov (20%) - Oceanography & remote 

sensing

Vladimir Kudryavsev (20%) – Boundary layer physics 

& remote sensing

Kjetil Lygre – Biogeochemistry & modelling

Ola M. Johannessen – Oceanography & Climate

Johnny A. Johannessen – Oceanography & remote 

sensing

Jan Even Nilsen – Climate modelling

Tor Olaussen (60%) – Sea ice and remote sensing

Odd Helge Otteraa – Climate modelling (until August)

Lasse H. Pettersson (50%) - Oceanography & re-

mote sensing

Dmitry Pozdnyakov (20%) - Oceanography & remote 

sensing

Hanne Sagen – Ocean acoustics

Pavel Sakov – Ocean modelling & Data assimilation

Annette Samuelsen – Biogeochemistry and model-

ling

Stein Sandven – Sea ice & Remote sensing

Anne Britt Sandø – Ocean modelling (until May)

Yongjia Song – Information technology & Climate 

(until June)

Morten Stette (50%) – Remote sensing & IT

Vladimir Volkov (20%) – Sea ice & remote sensing

Hans Wackernagel (20%) – Geostatistics

Johan Wåhlin – Sea ice & remote sensing (until 

September)

Goran Zangana – Web-dissemination (until 

December)

Sergej Zilitinkevich (20%) – Climate & boundary layer 

physics

Post-docs

Francois Counillon – Ocean modelling & Data as-

similation

Dany Dumont - Sea ice modelling (since July 2009)

Cecilie Hansen – Biogeochemistry & modelling

Natalia Ivanova – Oceanography & remote sensing

Kirill Khvorostovsky – Glaciology & climate

Alexander Korablev – Physical oceanography

Victoria Miles (50%) - Glaciology

Stephen Outten - Climate Dynamics and Sensitivity 

(since January 2010)

Ehouarn Simon – Ocean modelling & Data assimila-

tion

Lingling Suo – Climate dynamics

Phd students

Bjørn Backeberg (20%) - Oceanography & remote 

sensing

Ingo Bethke – Ocean climate modelling (until June)

Linling Chen - Glaciology & climate

Mary Swapna George – Ocean modelling 

Florian Geyer – Climate modelling

Morten W. Hansen - Oceanography & remote sens-

ing

Marwan Khalil – Climate modelling (until December)

Intissar Keghouche – Sea ice modelling 

Helene Langehaug – Climate modelling

Svetlana Milutinovic - Oceanography & remote sens-

ing

Gisle Nondal - Biogeochemsitry & ocean modelling

Irina Sakova – Physical oceanography

Alexandra Seiler – Data assimilation

Svetlana Sorokina – Arctic climate variability

master students

Juliane Büttner - Sea ice & remote sensing (until 
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Katherine Duarte - Media & climate

Svein Arild Haugen – Ocean Acoustics
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administration and technical staff 
Anne Kjersti Bjørndal - Secretary

Aagot Brunborg - Finances

Bente E. Johannessen - Director

Kristiyana Lolova (80%) - Assistant

Lars-Gunnar Persson – IT 
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Henriette Ring (80%) – Library, language teacher

Morten Stette (50%)  - IT

Tina Tertnes (20%) - Assistant

Lars Gunnar Veland – Director Finances

Synnøve Vetti - Senior Secretary

During 2009 the Nansen Center recruited two new 
staff members. Seven staff members or Ph.D. stu-
dents found new jobs and challenges after their work 
or education at the Nansen Center.

The Nansen Center generates data and model results 
made available publicly through the web:

Weekly updated TOPAZ ocean modelling and fore-
casting for the Atlantic and Arctic oceans  at 

http://TOPAZ.nersc.no and

http://myocean.eu.org
Monitoring of Arctic sea ice parameters at 

http://arctic-roos.org
Monitoring of harmful algae blooms at 

http://HAB.nersc.no

11

sta ff
2009 

l inks  to  our 
data  



nansen enVironmental and remote sensing center
Thormøhlensgate 47                     Svabard research park
N-5006 Bergen                              N-9171 Longyearbyen,  
NORWAY                                       Svalbard
Phone: +47 55205800                   Phone: +47 79026447
Fax:      +47 55205801                        

e-mail:  admin@nersc.no               http://www.nersc.no  

the nansen grouP
leader: Prof. ola m. Johannessen

The water vapor (grey) distribution and precipitation (pink) illustrates the connections of the global weather. Super-
imposed is the Nansen Group of research centres, including the Nansen-Tutu Centre to opened at the University of 

Cape Town, South Africa on 20th May, 2010.

terra orbit as
Thormøhlensgate 47 

N-5006 Bergen, NORWAY
Phone: +47 55205800

Fax: +47 55205801
e-mail: terraorbit@terraorbit.com

http://www.terraorbit.com

nansen enVironmental 
research centre - india

Gopal Residency, Thottekkat Rd., 
Kochi 682011 Kerala - INDIA

Phone: +91 484 2383351 
Fax: +91 484 2353124

E-mail: nerci@ipath.net.in
http://www.nerci.in

nansen-zhu international  
research centre

c/o Institute of Atmospheric Physics,  
Chinese Academy of Sciences, 

PO Box 9804, Beijing 100029, CHINA
Phone: +86-10-62063256
E-mail: nzc@mail.iap.ac.cn 

http://nzc.iap.ac.cn

mohn-sVerdruP center for global 
ocean studies and oPerational 

oceanograPhy
c/o NERSC, Thormøhlensgate 47 

N-5006 Bergen, NORWAY
Phone: +47 55205836

Fax: +47 55205801
e-mail: admin@nersc.no

http://msc.nersc.no

g.c. rieber climate institute
c/o NERSC, Thormøhlensgate 47 

N-5006 Bergen, NORWAY
Phone: +47 55205800

Fax: +47 55205801
e-mail: admin@nersc.no

http://gcr.nersc.no

nansen international enVironmental  
and remote sensing centre
14th. Line V.O. 7A, office 34-35 

199034 Saint Petersburg, RUSSIA
Phone: +7 812 324 5103/01

Fax: +7 812 324 5102
E-mail: adm@niersc.spb.ru
http://www.niersc.spb.ru

nansen scientific society
c/o NERSC,  

Thormøhlensgate 47 
N-5006 Bergen, NORWAY

Phone: +47 55205800
Fax: +47 55205801

e-mail: ola.johannessen@nersc.no


