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Name: Jerry Tjiputra 
Born: 2 March 1979 
Nationality: Indonesian 
Present position: Postdoc 
 
Academic Degrees 
2007:  Ph.D. In Atmospheric and Oceanic Sciences, University of Wisconsin, USA 
 Thesis: Regional sensitivity analysis of marine carbon uptake to ecosystem dynamics 
2004: M.S. In Atmospheric and Oceanic Sciences, University of Wisconsin, USA 
 Thesis: Assimilation of chlorophyll and nutrient into an adjoint ocean carbon cycle model 
2001:  B.S. In Computer Science, Missouri State University, USA 
 Magna Cum Laude 
 
Work Experience 
 
Academic Research 
2009-present:Postdoc, University of Bergen, Geophysical Institute, Norway.  

Investigate seasonal variability in global carbon cycle 
2007-2008: Postdoc, Bjerknes Centre for Climate Research, Norway.  

Analyse marine and terrestrial carbon cycle feedbacks using Earth system model 
2002-2007:  Research Assistant, University of Wisconsin, USA. 

Sensitivity analysis and assimilation of global oceanic carbon cycle model 
 
Other 
2005-2006: Teaching Assistant, University of Wisconsin, Madison, USA 
  “Atmospheric, environment, and society” and “Weather and Climate” courses 
2001-2001: Software Engineer, Sprint Telecommunication, Kansas, USA 
  “Implemented business solution software” 
Fall 2001: Instructor, Labette Community College, Kansas, USA 
     Designed and taught “Introduction to computer information system” course 
 
Fields of interest and present research activities 
My past studies focused on analyzing the sensitivity of present oceanic carbon uptake to natural 
variability of marine ecosystem dynamics by applying a new approach of inverse modeling. Now, 
my research interest has evolved around understanding the complex interactions and associated 
feedbacks between the climate and ocean biogeochemical cycles. In doing so, I apply an Earth 
system model, in particular the Bergen Earth system model, which development is recently 
completed. We are also in a phase of implementing a new more complicated Earth system model. 
This project is a collaboration project involving various people from the Bjerknes centre (Mats 
Bentsen, Ingo Bethke, Odd Helge Otterå, Karen Assmann, Caroline Roelandt, and Christoph 
Heinze), and as well as other institutions (University of Oslo and NCAR).  
 
Presently, I am also involve in the CARBOSEASON project, which plan to systematically validate 
the model simulated seasonal variabilities. Here, I collaborate with Are Olsen who has compiled a 
large number of oceanic pCO2 observation in the North Atlantic Ocean. Are and I will look 
closely whether or not the model simulated modern-day seasonal variability of pCO2 as well as its 
governing processes fit reasonably with the observation.  
 



ChemOcean JERRY TJIPUTRA	
  

Selv	
  evaluation	
  Geophysical	
  Institute,	
  University	
  of	
  Bergen	
   169	
  

More than 80% of my time are dedicated to to research activities including model development, 
experiment designs, results analysis, and manuscript preparation. The rest of my time are used for 
administration and general 'scientific service' activities, such as manuscript reviews, attending 
seminars, etc. 
 
Membership and professional activities: 
Member of the American Geophysical Union 
Manuscripts reviewer for: Biogeosciences and Tellus 
 
Publications 2005-2009 
Tjiputra, J. F., K. Assmann, M. Bentsen, I. Bethke, O. H. Otterå , C. Sturm, and C. Heinze (2009, 
accepted), Bergen Earth system model (BCM-C): model description and regional climate-carbon 
cycle feedback assessment, Geosci. Model Dev., 3, 123-141. 
Friedrichs, M. A. M., et al. (2009), Assessing the uncertainties of model estimates of primary 
productivity in the tropical Pacific Ocean, Journal of Marine Systems, 76, 113-133.  
Tjiputra, J. F., and A. M. E. Winguth (2008), Sensitivity of Sea-to-air CO2 flux to ecosystem 
parameters from an adjoint model, Biogeosciences, 5, 615-630.  
Tjiputra, J. F., D. Polzin, and A. M. E. Winguth (2007), Assimilation of seasonal chlorophyll and 
nutrient data into an adjoint three-dimensional ocean carbon cycle model: Sensitivity analysis and 
ecosystem parameter optimization, Global Biogeochem. Cycles, 21, GB1001, doi:10.1029/ 
2006GB002745.  
 
 
Corroboration complementing the publication list 
The manuscript recently published in the Geoscientific Model Development, which titled 'Bergen 
Earth system model (BCM-C): model description and regional climate-carbon cycle feedback 
assessment', highlight the recently developed Bergen Earth system model. 
The paper is also significant not only for documenting the improvements to the Bergen Climate 
Model (BCM), but also validate the capacity of the new model in simulating the large scale 
climate-carbon cycle feedbacks as compared to other similar models. The Bergen Earth system 
model (BCM-C) is the first coupled climate and global carbon cycle model ever developed in 
Norway.  

The study further reduce the uncertainties of the expected climate-carbon cycle feedbacks 
in the future. Furthermore, different feedback processes acting in different ocean and terrestrial 
regions are examined and discussed in the paper. In the future, the BCM-C will participate in 
appropriate model inter-comparisons studies with other climate centres. This will improve the 
visibility of the University of Bergen to a wider audience.
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From the scientific point of view, the study emphasizes the role of oceanic and terrestrial 

carbon cycle in controlling future climate forecast. The model reveals that future warming over 
land will generally increase the respiration rate of plants, thus release more CO2 to the 
atmosphere. Over the ocean, increasing surface temperatures, especially at high latitudes, reduces 
the solubility of CO2 gas in seawater and hence slows down the oceanic uptake rate of carbon. 
Both of these processes illustrate the decreasing amount of anthropogenic carbon can be taken up 
in the future. Therefore, more carbon will remain in the atmosphere and intensify future climate 
change. Finally, the study was published online at the Bjerknes Centre for Climate Research 
website (http://www.bjerknes.uib.no/pages.asp?kat=8&id=1844&lang=1) and the University of 
Bergen news website (på høyden, http://nyheter.uib.no/?modus=vis_nyhet&id=45851). It was also 
picked up by the local newspaper (Bergen Tidende) which is published on Tuesday, March 9, 
2010. 
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This	
  document	
  describes	
  the	
  Bjerknes	
  Centre	
  for	
  Climate	
  Research,	
  its	
  origins	
  and	
  

organisation	
  and	
  serves	
  as	
  a	
  common	
  appendix	
  to	
  the	
  self-­‐evaluation	
  reports	
  from	
  the	
  
individual	
  departments	
  and	
  units	
  participating	
  in	
  the	
  Centre.	
  

April	
  16,	
  2010	
  
Eystein	
  Jansen	
  

1.	
  Background	
  and	
  history	
  
	
  

The	
  Bjerknes	
  Centre	
  for	
  Climate	
  Research	
  (BCCR,	
  www.bjerknes.uib.no)	
  was	
  
established	
  in	
  2000	
  through	
  a	
  formal	
  agreement	
  between	
  the	
  UiB,	
  the	
  NERSC	
  and	
  IMR	
  
(all	
  located	
  in	
  Bergen).	
  The	
  NERSC	
  (www.nersc.no=	
  is	
  a	
  research	
  foundation	
  affiliated	
  
with	
  the	
  UiB	
  that	
  carries	
  out	
  environmental	
  research	
  through	
  modeling	
  and	
  remote	
  
sensing.	
  The	
  IMR	
  (www.imr.no)	
  is	
  a	
  public	
  research	
  institute	
  under	
  the	
  Ministry	
  of	
  
Fisheries	
  and	
  Coastal	
  Affairs	
  and	
  is	
  the	
  main	
  provider	
  of	
  research	
  and	
  management	
  of	
  
marine	
  resources,	
  and	
  the	
  marine	
  environment	
  in	
  Norway.	
  In	
  2009	
  Uni	
  Research,	
  UiB´s	
  
Research	
  Company,	
  joined	
  the	
  collaboration	
  as	
  a	
  formal	
  partner.	
  	
  

This	
  joint	
  venture	
  	
  brought	
  together	
  research	
  groups	
  into	
  a	
  formal	
  collaboration	
  
with	
  a	
  common	
  strategy	
  and	
  under	
  the	
  leadership	
  of	
  Prof.	
  Eystein	
  Jansen.	
  The	
  idea	
  was	
  
to	
  cluster	
  existing	
  excellent	
  groups	
  and	
  individuals	
  and	
  research	
  infrastructure	
  in	
  a	
  
synergetic	
  effort	
  towards	
  achieving	
  excellence	
  in	
  research	
  on	
  climate	
  change	
  and	
  the	
  
climate	
  system.	
  An	
  example	
  of	
  this	
  were	
  joint	
  efforts	
  to	
  develop	
  coupled	
  climate	
  models	
  
which	
  resulted	
  in	
  the	
  Bergen	
  Climate	
  Modell,	
  a	
  state-­‐of-­‐the-­‐art,	
  fully	
  coupled	
  global	
  GCM,	
  
later	
  used	
  for	
  the	
  CMIP4	
  experiments	
  for	
  the	
  IPCCs	
  4th	
  assesment	
  report.	
  	
  

In	
  2002	
  the	
  BCCR	
  was	
  among	
  the	
  13	
  proponents	
  (out	
  of	
  129	
  proposals	
  across	
  all	
  
disciplines)	
  which	
  were	
  awarded	
  status	
  as	
  a	
  national	
  centre	
  of	
  excellence	
  (CoE)	
  in	
  a	
  peer	
  
review	
  competition	
  organised	
  by	
  the	
  RCN.	
  The	
  CoE	
  scheme	
  would	
  last	
  10	
  years,	
  subject	
  
to	
  a	
  midt-­‐term,	
  peer	
  review	
  evaluation	
  to	
  secure	
  the	
  funding	
  of	
  the	
  final	
  5	
  years.	
  The	
  
evaluation	
  of	
  the	
  BCCR	
  was	
  very	
  positive,	
  concluding	
  that	
  the	
  centre	
  had	
  become	
  a	
  
success	
  and	
  delivered	
  extraordinary	
  results.	
  The	
  annual	
  CoE	
  support	
  to	
  BCCR	
  is	
  17	
  mill	
  
NOK	
  (2,2	
  mill	
  €).	
  	
  

The	
  scientific	
  merits	
  achieved	
  by	
  the	
  BCCR	
  in	
  such	
  a	
  limited	
  period	
  and	
  the	
  
building	
  up	
  of	
  an	
  outstanding	
  expertise	
  in	
  climate	
  research	
  have	
  recently	
  been	
  
acknowledged	
  by	
  the	
  government	
  of	
  Norway	
  which	
  in	
  its	
  2010	
  budget	
  allocated	
  an	
  
annual	
  contribution	
  of	
  20	
  mill	
  NOK	
  (2,5	
  mill	
  €)	
  to	
  further	
  develop	
  a	
  national	
  competence	
  
centre	
  for	
  climate	
  system	
  research	
  in	
  Bergen,	
  based	
  on	
  BCCR	
  and	
  its	
  four	
  partners,	
  
under	
  UiB´s	
  leadership.	
  At	
  the	
  time	
  of	
  writing	
  the	
  final	
  organisational	
  structure	
  is	
  being	
  
drafted	
  with	
  the	
  Ministry	
  of	
  Higher	
  Education	
  and	
  Research.	
  	
  
	
  
2.	
  Science	
  objectives	
  
	
  
2.1	
  The	
  present	
  scientific	
  objectives	
  of	
  the	
  BCCR	
  are	
  :	
  	
  
	
  
1. Enhance our understanding of the nature, causes and likelihood of rapid climate change 
and the role of ocean circulation in abrupt climate changes 

2. Understand and predict climate variability in the North Atlantic-Arctic regions 

3.	
  Understand	
  key	
  processes	
  that	
  drive	
  climate	
  change	
  of	
  the	
  past,	
  present	
  and	
  future,	
  both	
  
natural	
  climate	
  changes	
  and	
  those	
  originating	
  from	
  human	
  influences	
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3.	
  Organisation	
  
	
  

The	
  organisation	
  of	
  the	
  BCCR	
  is	
  shown	
  below.	
  The	
  board	
  consists	
  of	
  the	
  head	
  of	
  the	
  
Bjerknes	
  Centre-­‐UiB	
  Board,	
  and	
  the	
  directors	
  of	
  Uni	
  Research,	
  NERSC	
  and	
  IMR.	
  A	
  
Scientific	
  Advisory	
  Board	
  (SAB)	
  consisting	
  of	
  international	
  scholars	
  assesses	
  the	
  science	
  
and	
  provide	
  strategic	
  recommendations	
  to	
  the	
  Director	
  and	
  the	
  Leader	
  Group	
  	
  

UiB	
  is	
  the	
  host	
  of	
  the	
  BCCR	
  .	
  The	
  UiB	
  and	
  Uni	
  Research	
  scientists	
  are	
  integrated	
  	
  at	
  
the	
  UiB	
  campus,	
  and	
  comprise	
  about	
  75%	
  of	
  the	
  staff	
  (see	
  figure),	
  publications,	
  outreach	
  
and	
  other	
  activities	
  of	
  the	
  centre.	
  

	
  
	
  

The	
  Leader	
  Group	
  consists	
  of	
  the	
  Director	
  (Eystein	
  Jansen,	
  UNI)	
  and	
  Vice	
  Director	
  
(Tore	
  Furevik,	
  UIB)	
  and	
  the	
  leaders	
  of	
  BCCR´s	
  Research	
  Groups	
  (RG).	
  The	
  RGs	
  are	
  cross-­‐
institutional	
  and	
  interdsciplinary	
  teams	
  which	
  combine	
  empirical	
  and	
  modelling	
  
expertise	
  in	
  the	
  following	
  topics:	
  
	
  
RG1	
  Past	
  Climate	
  variability	
  –Leader	
  Trond	
  Dokken	
  (UNI	
  Research)	
  
RG2	
  Present-­‐day	
  climate	
  changes	
  –Leader	
  Svein	
  Østerhus	
  (UNI	
  Research)	
  
RG3	
  Ocean,	
  sea	
  ice	
  and	
  atmosphere	
  processes	
  –	
  Leader	
  Tor	
  Eldevik	
  (UiB)	
  
RG4	
  Ocean	
  Carbon	
  Cycle	
  –	
  Leader	
  Christoph	
  Heinze	
  (UiB)	
  
RG5	
  Future	
  climate	
  and	
  regional	
  effects	
  –	
  Leader	
  Erik	
  Kolstad	
  (UNI	
  Research)	
  
Co-­‐ordinator	
  of	
  climate	
  modeling:	
  Helge	
  Drange	
  (UiB)	
  
	
  
4.	
  Development	
  and	
  status	
  in	
  numbers	
  
	
  
4.1	
  Funding	
  
The	
  Bjerknes	
  Centre	
  is	
  funded	
  from	
  three	
  sources:	
  

1. CoE	
  funding	
  from	
  the	
  Research	
  Council	
  
2. In	
  kind	
  contributions	
  from	
  partners	
  



APPENDIX	
  III	
   Bjerknes	
  Centre	
  for	
  Climate	
  Research	
  
	
  

	
   3	
  

3. Research	
  grants	
  and	
  contracts	
  	
  
	
  
Specification	
  of	
  funds	
  as	
  of	
  2009:	
  
	
  

	
  
	
  
In	
  the	
  period	
  2003	
  to	
  2009	
  the	
  centre	
  has	
  expanded	
  in	
  terms	
  of	
  funding	
  and	
  personnel	
  
as	
  follows:	
  	
  

• Funding:	
  from	
  62.5	
  to	
  89.7	
  mill	
  NOK.	
  This	
  increase	
  is	
  due	
  to	
  enhanced	
  success	
  in	
  
fund	
  raising	
  (14.5	
  mill	
  in	
  2003	
  to	
  42	
  mill	
  NOK	
  in	
  2009)	
  notably	
  research	
  grants	
  
from	
  the	
  RCN	
  (24mill	
  NOK),	
  European	
  Commission	
  Framework	
  Programmes	
  (10	
  
mill	
  NOK)	
  and	
  private	
  and	
  public	
  sources.	
  	
  

• Personnel	
  (in	
  person	
  years):	
  scientists:	
  64	
  to	
  86;	
  technical	
  and	
  administrative	
  10	
  
to	
  16	
  person-­‐years	
  	
  

	
  
4.2	
  Scientific	
  publications	
  
	
  

The	
  annual	
  scientific	
  output	
  in	
  the	
  form	
  of	
  peer	
  reviewed	
  literature	
  has	
  also	
  
increased	
  (see	
  table	
  below).	
  The	
  Centre	
  publishes	
  regularly	
  in	
  high	
  impact	
  journals	
  both	
  
within	
  the	
  disciplines	
  and	
  in	
  general	
  science	
  publications	
  such	
  as	
  Nature	
  and	
  Science.	
  2-­‐
3	
  papers	
  are	
  normally	
  published	
  in	
  Science	
  or	
  Nature	
  annually	
  with	
  Bjerknes	
  Centre	
  
authors/co-­‐authors.	
  The	
  publication	
  activity	
  is	
  fairly	
  equally	
  distributed	
  	
  between	
  the	
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research	
  groups,	
  with	
  the	
  activities	
  in	
  Palaeoclimatology	
  (RG	
  1)	
  being	
  the	
  most	
  active.	
  
For	
  more	
  information,	
  see	
  under	
  headline	
  ”publications”:	
  www.bjerknes.uib.no.	
  
	
  
 

Year Peer reviewed 
papers 

2003 61 
2004 73 
2005 91 
2006 72 
2007 70 
2008 88 
2009 91 

 
	
  
4.2	
  Outreach	
  	
  activities	
  

The	
  Bjerknes	
  centre	
  has	
  an	
  extremely	
  active	
  outreach	
  activity	
  which	
  includes	
  
popular	
  science	
  lectures	
  to	
  audiences,	
  outreach	
  towards	
  schools	
  and	
  towards	
  media,	
  
both	
  nationally	
  and	
  internationally.	
  For	
  the	
  last	
  few	
  years	
  we	
  have	
  used	
  a	
  media	
  tracking	
  
system.	
  The	
  number	
  of	
  media	
  items	
  (articles,	
  radio	
  and	
  TV	
  news	
  and	
  documentaries)	
  
with	
  Bjerknes	
  Centre	
  presence	
  is	
  listed	
  in	
  the	
  figure	
  below	
  for	
  2006-­‐09.	
  	
  
The	
  use	
  of	
  media	
  tracking	
  since	
  2006	
  shows	
  the	
  presence	
  of	
  BCCR	
  in	
  the	
  national	
  and	
  
international	
  	
  media	
  (in	
  newspaper,	
  TV,	
  Radio	
  shows	
  and	
  internet	
  media)	
  
	
  

	
  
Of	
  particular	
  mention	
  is	
  the	
  Centre´s	
  participation	
  in	
  6	
  documentaries	
  played	
  on	
  

national	
  and	
  international	
  TV,	
  and	
  the	
  Europe-­‐wide	
  project	
  Carbo-­‐Schools	
  where	
  
secondary	
  school	
  teachers	
  and	
  students	
  in	
  a	
  number	
  of	
  countries	
  meet	
  scientists	
  
engaged	
  in	
  field	
  activities	
  in	
  the	
  investigation	
  of	
  the	
  terrestrial	
  and	
  marine	
  carbon	
  cycles	
  
(see:	
  http://www.carboeurope.org/education/)	
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4.3	
  Recruitment	
  and	
  research	
  training	
  
	
  

The	
  BCCR	
  has	
  a	
  strong	
  international	
  visibility	
  and	
  is	
  able	
  to	
  recruit	
  young	
  talented	
  
scientists	
  and	
  to	
  some	
  extent	
  also	
  merited	
  senior	
  scientists	
  internationally.	
  The	
  Centre	
  is	
  
able	
  to	
  recruit	
  from	
  the	
  foremost	
  research	
  environments	
  in	
  its	
  field.	
  At	
  present	
  there	
  are	
  
22	
  nationalities	
  among	
  its	
  staff	
  from	
  Europe,	
  America,	
  Africa	
  and	
  Asia.	
  	
  

The	
  centre	
  has	
  emphasised	
  the	
  expansion	
  of	
  research	
  capacity	
  within	
  Earth	
  System	
  
Modelling,	
  in	
  particular	
  modelling	
  of	
  atmospheric	
  dynamics,	
  palaeoclimate	
  and	
  the	
  
carbon	
  cycle.	
  The	
  centre	
  today	
  gathers	
  a	
  modelning	
  community	
  of	
  30	
  persons	
  working	
  
with	
  Coupled	
  Earth	
  System	
  Models	
  (ESMs)	
  and	
  with	
  models	
  of	
  intermediate	
  complexity	
  
(EMICs).	
  	
  	
  

The	
  Bjerknes	
  Centre	
  is	
  a	
  central	
  resource	
  in	
  the	
  Norwegian	
  Research	
  School	
  in	
  
Climate	
  Dynamics	
  (ResClim,	
  www.resclim.no).	
  ResClim	
  is	
  funded	
  by	
  RCN	
  in	
  the	
  period	
  
2009-­‐2015,	
  gathers	
  are	
  all	
  major	
  academic	
  and	
  research	
  institutions	
  in	
  climate	
  research	
  
in	
  Norway.	
  ResClim	
  is	
  coordinated	
  by	
  Bjerknes	
  Centre-­‐UiB,	
  hosted	
  by	
  the	
  GFI,	
  UiB	
  
	
  
5.	
  Scientific	
  development	
  of	
  the	
  centre	
  
	
  
At	
  the	
  outset	
  the	
  centre	
  consisted	
  of	
  	
  groups	
  with	
  a	
  long	
  and	
  solid	
  track	
  record	
  within	
  
terrestrial	
  and	
  marine	
  palaeoclimatology	
  and	
  physical	
  oceanography,	
  in	
  particular	
  in	
  
polar	
  regions.	
  Added	
  to	
  this	
  were	
  newly	
  formed	
  groups	
  integrating	
  competence	
  in	
  ocean	
  
modeling	
  and	
  atmospheric	
  modeling	
  and	
  in	
  chemical	
  oceanography/marine	
  carbon	
  
cycle	
  studies.	
  	
  
	
  
5.1	
  Modeling	
  capacity	
  
	
  

The	
  CoE	
  plans	
  focussed	
  on	
  utilising	
  these	
  strengths,	
  while	
  adding	
  more	
  capacity	
  in	
  
modelling	
  across	
  all	
  subdisciplines.	
  Hence,	
  young	
  and	
  experienced	
  scientists	
  have	
  been	
  
recruited	
  in	
  modelling	
  of	
  the	
  coupled	
  physical	
  system,	
  in	
  particular	
  in	
  atmospheric	
  
dynamics	
  which	
  was	
  the	
  weaker	
  part;	
  in	
  modelling	
  the	
  global	
  carbon	
  cycle	
  and	
  
integrating	
  these	
  models	
  into	
  the	
  physical	
  model	
  system,	
  thereby	
  creating	
  an	
  Earth	
  
System	
  Model;	
  and	
  in	
  palaeoclimate	
  modelling	
  using	
  both	
  AOGCMs	
  and	
  EMICs.	
  Due	
  to	
  
these	
  efforts	
  the	
  Centre	
  was	
  one	
  of	
  four	
  European	
  groups	
  to	
  perform	
  CMIP4	
  model	
  
experiments	
  for	
  the	
  4th	
  Assessment	
  Report	
  of	
  the	
  IPCC.	
  We	
  also	
  see	
  an	
  increasing	
  
integration	
  of	
  empiral	
  and	
  modelling	
  studies	
  in	
  the	
  publications,	
  and	
  a	
  combination	
  of	
  
model	
  and	
  empirical	
  competence	
  in	
  succesful	
  research	
  proposals	
  from	
  the	
  Centre.	
  The	
  
first	
  results	
  from	
  the	
  2nd	
  version	
  of	
  the	
  Earth	
  System	
  model	
  with	
  fully	
  interactive	
  C-­‐
cycle	
  modules	
  have	
  been	
  published,	
  and	
  the	
  Bjerknes	
  Centre	
  leads	
  the	
  national	
  project	
  
of	
  developing	
  the	
  next	
  generation	
  of	
  Earth	
  System	
  Model	
  which	
  is	
  now	
  running	
  the	
  
CMIP5	
  experiments	
  for	
  the	
  next	
  report	
  of	
  the	
  IPCC.	
  	
  

During	
  the	
  past	
  two	
  	
  years	
  the	
  Centre	
  has	
  also	
  formed	
  a	
  group	
  in	
  regional	
  climate	
  
modelling,	
  developing	
  high	
  resolution	
  atmospheric	
  downscaling	
  tools.	
  The	
  group	
  is	
  
growing	
  and	
  has	
  several	
  new	
  projects	
  funded.	
  
	
  
5.2	
  Climate	
  variability	
  and	
  dynamics	
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The	
  Bjerknes	
  Centre	
  comprises	
  leading	
  international	
  groups	
  studying	
  various	
  
aspects	
  of	
  climate	
  variability	
  associated	
  with	
  the	
  northward	
  heat	
  transport	
  in	
  the	
  
Atlantic.	
  Several	
  	
  studies	
  delineating	
  the	
  ocean/atmospheric	
  drivers	
  and	
  dynamics	
  of	
  
ocean	
  circulation	
  towards	
  the	
  Arctic,	
  as	
  well	
  as	
  water	
  mass	
  transformation	
  and	
  deep	
  
water	
  formation	
  and	
  variability	
  have	
  been	
  published	
  in	
  high	
  impact	
  journals.	
  A	
  number	
  
of	
  studies	
  have	
  documented	
  potential	
  predictable	
  aspects	
  of	
  this	
  system,	
  which	
  may	
  
open	
  avenues	
  for	
  research	
  into	
  decadal	
  to	
  multidecadal	
  predictability.	
  

The	
  strong	
  palaeoclimate	
  groups	
  in	
  the	
  Centre	
  has	
  developed	
  novel	
  methods	
  for	
  
reconstructing	
  the	
  past	
  behaviour	
  of	
  glaciers	
  in	
  Scandinavia,	
  wintertime	
  wind-­‐patterns	
  
associated	
  with	
  this	
  variability	
  and	
  the	
  multidecadal	
  to	
  centennial	
  scale	
  varibility	
  of	
  
inflow	
  and	
  outflow	
  in	
  the	
  Nordic	
  Seas	
  as	
  well	
  as	
  studies	
  on	
  low-­‐to-­‐high	
  latitude	
  and	
  
interhemispheric	
  couplings.	
  	
  

Studies	
  of	
  abrupt	
  changes	
  have	
  focussed	
  on	
  the	
  mechanisms	
  of	
  millennial	
  scale	
  
variability	
  in	
  glacials,	
  potential	
  connections	
  to	
  the	
  low	
  latitudes	
  and	
  documented	
  events	
  
of	
  reduction	
  in	
  ocean	
  overturning	
  connected	
  with	
  major	
  freshwater	
  releases	
  to	
  the	
  
Atlantic.	
  	
  
	
  
5.3	
  Carbon	
  Cycle	
  and	
  biogeochemistry	
  
	
  

The	
  Bjerknes	
  Centre	
  has	
  built	
  a	
  strong	
  group	
  that	
  integrates	
  observations	
  with	
  
modelling	
  of	
  the	
  carbon	
  cycle.	
  The	
  group	
  has	
  lead	
  the	
  main	
  European	
  research	
  project	
  
on	
  the	
  marine	
  carbon	
  cycle	
  (CarboOcean),	
  has	
  been	
  central	
  in	
  developing	
  the	
  new	
  
generation	
  of	
  autonomous	
  measurement	
  platforms	
  for	
  marine	
  carbon	
  cycle	
  studies,	
  and	
  	
  
quanitified	
  the	
  Atlantic	
  sink	
  for	
  anthropogenic	
  carbon	
  dioxide.	
  It	
  has	
  contributed	
  to	
  the	
  
development	
  of	
  the	
  Earth	
  System	
  Model,	
  and	
  has	
  been	
  a	
  major	
  contributor	
  to	
  
international	
  efforts	
  studying	
  ocean	
  acidification	
  due	
  to	
  CO2-­‐invasion	
  both	
  with	
  
experimental	
  studies,	
  open	
  ocean	
  measurements	
  and	
  model	
  tools.	
  	
  
	
  
5.4	
  	
  Laboratory	
  and	
  measurement	
  facilities	
  
	
  

The	
  Centre	
  has	
  also	
  funded/co-­‐funded	
  with	
  UiB	
  the	
  development	
  of	
  state-­‐of-­‐the-­‐
art	
  laboratory	
  and	
  mesurement	
  facilities	
  for	
  studies	
  of	
  the	
  marine	
  carbon	
  system	
  and	
  in	
  
palaeoceanography/palaeoclimatology	
  (stable	
  isotope,	
  trace	
  element	
  instruments,	
  and	
  
various	
  core-­‐scanning	
  facilities).	
  Through	
  its	
  integration	
  with	
  the	
  laboratories	
  of	
  the	
  
Geophysics	
  and	
  Earth	
  Science	
  departments	
  at	
  UiB,	
  the	
  centre	
  has	
  access	
  to	
  state-­‐of	
  –the-­‐
art	
  instrumentation,	
  and	
  leads	
  international	
  efforts	
  on	
  collecting	
  data	
  on	
  the	
  global	
  
operation	
  of	
  the	
  marine	
  carbon	
  system.	
  For	
  process	
  studies	
  of	
  ocean/atmosphere/sea	
  
ice	
  interactions	
  there	
  is	
  also	
  available	
  state-­‐of-­‐the-­‐art	
  instrumentation.	
  	
  
	
  
5.5	
  Summary	
  statements	
  
	
  
Strengths	
  

The	
  Bjerknes	
  Centre	
  comprises	
  several	
  groups	
  with	
  high	
  international	
  standing.	
  It	
  
is	
  a	
  major	
  player	
  in	
  international	
  research	
  on	
  climate	
  change,	
  climate	
  variability	
  and	
  the	
  
dynamics	
  of	
  the	
  Atlantic-­‐Arctic,	
  but	
  has	
  also	
  key	
  activities	
  in	
  the	
  Southern	
  Ocean.	
  Its	
  
palaeoclimatic	
  activities	
  are	
  very	
  strong	
  and	
  well	
  integrated	
  with	
  the	
  international	
  
communities.	
  The	
  carbon	
  cycle	
  group	
  is	
  one	
  of	
  the	
  major	
  international	
  research	
  
environments	
  on	
  the	
  marine	
  carbon	
  cycle.	
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The	
  Centre	
  is	
  well	
  connected	
  to	
  key	
  international	
  research	
  centres.	
  Besides	
  strong	
  
partnerships	
  with	
  leading	
  US	
  and	
  European	
  groups	
  it	
  is	
  developing	
  interesting	
  ties	
  in	
  
Asia,	
  e.g.	
  the	
  Nansen	
  Zhu	
  Centre	
  at	
  IAP	
  in	
  Beijing,	
  and	
  new	
  intiatives	
  on	
  regional	
  climate	
  
modelling	
  in	
  other	
  Asian	
  countries.	
  	
  

Bjerknes	
  Centre	
  scientists	
  are	
  members	
  of	
  several	
  steering	
  commitees	
  and	
  panels	
  
within	
  programmes	
  of	
  the	
  WCRP	
  and	
  IGBP.	
  The	
  Centre	
  had	
  one	
  co-­‐ordinating	
  lead	
  
author,	
  one	
  lead	
  author	
  and	
  six	
  contributing	
  authors	
  in	
  Working	
  Group	
  1	
  of	
  IPCC	
  AR4.	
  	
  
	
  
Weaknesses	
  

Lack	
  of	
  co-­‐location:	
  The	
  core	
  groups	
  of	
  the	
  Centre	
  consists	
  of	
  UiB	
  and	
  UniResearch	
  
employees	
  located	
  in	
  joint	
  premises,	
  but	
  in	
  different	
  buildings.	
  This	
  means	
  that	
  key	
  
groups	
  with	
  basis	
  in	
  emprirical	
  research	
  are	
  not	
  co-­‐located	
  with	
  the	
  modeling	
  groups.	
  
This	
  leads	
  to	
  untapped	
  potential	
  and	
  lost	
  synergies.	
  The	
  building	
  quality	
  of	
  the	
  premises	
  
of	
  the	
  centre	
  a	
  clearly	
  under	
  the	
  standard	
  one	
  would	
  expect	
  for	
  an	
  integreted	
  research	
  
centre	
  of	
  this	
  type.	
  	
  

The	
  international	
  networks	
  of	
  the	
  Bjerknes	
  Centre	
  scientists	
  have	
  strengthened	
  
and	
  the	
  emerging	
  new	
  generation	
  of	
  scientists	
  are	
  expanding	
  and	
  building	
  up	
  new	
  
networks.	
  However,	
  the	
  established	
  networks	
  are	
  too	
  dependent	
  on	
  few	
  senior	
  
scientists	
  and	
  the	
  centre´s	
  	
  representation	
  in	
  scientific	
  committees	
  within	
  the	
  WCRP	
  
must	
  be	
  strengthened.	
  	
  

There	
  is	
  a	
  clear	
  need	
  for	
  a	
  more	
  permanent	
  funding	
  base	
  in	
  order	
  to	
  secure	
  long-­‐
term	
  model	
  development,	
  improvement	
  of	
  model	
  code	
  and	
  adaption	
  to	
  new	
  
supercomputing	
  platforms.	
  Too	
  much	
  technical	
  work	
  now	
  rests	
  with	
  the	
  scientists,	
  	
  
which	
  hampers	
  publication	
  of	
  scientific	
  results	
  	
  This	
  problem	
  has	
  been	
  addressed	
  in	
  a	
  
strategic	
  white	
  paper	
  commissioned	
  by	
  the	
  Government	
  and	
  released	
  in	
  2010	
  (Klima	
  
21),	
  hence	
  there	
  is	
  hope	
  for	
  improvement.	
  	
  
	
  
6.	
  Future	
  perspectives	
  
	
  
The	
  CoE	
  ends	
  in	
  2012,	
  and	
  with	
  the	
  decision	
  of	
  a	
  long-­‐term	
  funding	
  commitment	
  from	
  
the	
  government,	
  the	
  process	
  of	
  defining	
  the	
  new	
  directions	
  of	
  the	
  research	
  community	
  of	
  
the	
  Bjerknes	
  Centre	
  has	
  started.	
  	
  
	
  
Directions	
  	
  and	
  special	
  foci	
  that	
  have	
  been	
  identified	
  in	
  this	
  process	
  are	
  	
  
(pending	
  final	
  agreement	
  ):	
  
	
  

• Natural	
  and	
  anthropogenic	
  climate	
  change	
  
• Process	
  understanding	
  and	
  uncertainties	
  
• Regionalisation,	
  extremes	
  and	
  thresholds	
  	
  
• Sea	
  level	
  
• Carbon	
  cycle	
  and	
  the	
  marine	
  ecosystem	
  

	
  
The	
  support	
  from	
  the	
  government	
  demands	
  somewhat	
  more	
  policy-­‐relevant	
  research	
  
orientation	
  than	
  was	
  the	
  case	
  for	
  the	
  CoE	
  .	
  Yet	
  the	
  core	
  of	
  the	
  actvities	
  will	
  continue	
  to	
  
have	
  an	
  academic	
  orientation,	
  with	
  the	
  ambition	
  of	
  pursuing	
  scientific	
  excellence	
  of	
  the	
  
highest	
  international	
  standards.	
  	
  
	
  
	
  
	
  




