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Introduction 

On 1st November 2012, the NACLIM project started with a formal project meeting held in Barcelona (ES). This event 

was  jointly  coordinated  and  held  with  two  companion  EU  FP7  projects,  EUPORIAS  and  SPECS.  This  gave  all 

participants to the meeting the opportunity to meet other colleagues from all three projects, discuss the scope and 

implementation of work within  their work packages,  facilitate  communication and  interactions between  the work 

packages, and understand how they will contribute to the project’s overall objectives. 

Now, 18 months after its launch event, we can say that the NACLIM project is well underway: core themes and work 

packages having already begun in earnest and the work proceeds smoothly. 

In the following pages we present the progress of the work done in these first 18 project months.  

Coordinating author 
Detlef Quadfasel, NACLIM coordinator (UHAM) 
 
Main contributors 
WP1.1: Johann Jungclaus and Katja Lohmann (MPG) 
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WP2.3: Detlef Quadfasel (UHAM) and Bert Rudels (FMI) 
WP3.1: Mojib Latif and Wonsun Park (GEOMAR) 
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1. Publishable summary 

1.1 Summary	description:	project	context	and	main	objectives	
The context: The North Atlantic Ocean  is one of the most  important drivers for the global ocean circulation and  its 

variability on time scales beyond  inter‐annual. Global climate variability  is to a  large extent triggered by changes  in 

the  North  Atlantic  sea  surface  state.  The  quality  and  skill  of  climate  predictions  depends  crucially  on  a  good 

knowledge  of  the  northern  sea  surface  temperatures  (SST)  and  sea  ice  distributions.  On  a  regional  scale,  these 

parameters strongly  impact on weather and climate  in Europe, determining precipitation patterns and strengths, as 

well as changes in temperature and wind patterns. Knowledge of these factors, and of their development in the years 

to come,  is of paramount  importance for society and key economic sectors, which have to base their planning and 

decisions on robust climate information. 

Main  objectives:  We  aim  at  investigating  and  quantifying  the  predictability  of  the  climate  in  the  North 

Atlantic/European sector related to North Atlantic/Arctic sea surface temperature and sea ice variability on seasonal 

to decadal  time  scales.  SST  and  sea‐ice  forcing have  a  crucial  impact on weather  and  climate  in  Europe. We will 

analyze the multi‐model decadal prediction experiments currently performed as part of the CMIP5 Project and assess 

the quality of predictions of the near‐future state of key oceanic and atmospheric quantities relevant to the SST and 

sea‐ice distribution and the related climate. Long‐term observations of relevant ocean parameters will be carried out, 

for assessing the forecast skill of the model‐based prediction results. We will identify observations that are key to the 

quality  of  the  prediction  and  optimize  the  present  observing  system.  We  will  quantify  the  impact  of  North 

Atlantic/European climate change on oceanic ecosystems and urban societies. 

1.2 Work	performed	and	main	results	achieved	
In the first 18 months of the project, we have achieved several results. 
 
Regarding the predictability of the North Atlantic surface state, we have found a relatively high predictability six to 
eight years ahead of the sea surface temperatures (SST) in the eastern part of the Nordic Seas and in the Barents Sea, 
i.e. along the inflow path of warm water from the subtropics. We have also found out that the strong decline in the 
subpolar gyre strength  in  the second half of  the 1990s, which was  followed by a  large biogeographical shift  in  the 
northeastern North Atlantic, could have been predicted using the ocean state from about year 1993 onwards.  
 
Regarding  the  space‐time patterns of  the North Atlantic  surface  state  that most  impact  the atmosphere, we have 
found out that a sea ice concentration (SIC) reduction in autumn in the northern Barents‐eastern Kara Seas precedes 
a  negative  NAO  (responsible  for  cold  winters  in  northwestern  Europe).  A  negative  NAO  also  follows  a  faster 
progression of the Eurasian snow cover during October. We have also found out that an ice‐free Arctic during autumn 
that  is  predicted  to  occur  by  the  mid  21th  century  should  substantially  warm  (by  up  to  10°C)  the  overlying 
atmosphere and large parts of high‐latitude continents during the autumn and the early winter. 
 
Regarding  the Arctic Ocean surface state variability over  the  last decades, we have  found out  that  the SIC  trend  is 
highly non‐linear, with an abrupt enhancement starting within the last decade. We also found out that the dominant 
modes of SIC variability during  the growth season are well  represented by  the October variability. With  respect  to 
Arctic sea surface height  there  is an excellent agreement between observations and models  in  terms of variability, 
allowing  an  investigation  of  the  causes  of  decadal‐scale  variations with  a  high  level  of  confidence. We  have  also 
established new knowledge on the drivers of Arctic Ocean freshwater variability in a coupled climate model context 
including the coupling with the large scale Atlantic Meridional Overturning Circulation and subpolar dynamics. 
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Regarding field measurements in the northern North Atlantic, we have1) integrated remote sensing observations (sea 
level) with our measuring systems; 2) designed low‐cost bottom mounted instrumented platforms for observing the 
Iceland‐Faroe overflow and 3) extended our observing system  to cover  the southward  transport on  the Greenland 
Shelf. For the first time we have also been able to add a yearlong time series from the East Greenland Current in the 
Denmark Strait. We have also defined a matrix containing integrated key ocean quantities (such as fluxes across key 
sections) and associated errors to be used for a direct model‐observation comparison. 
 
Regarding  the  impact  of North Atlantic  surface  state  changes  on marine  ecosystems,  a  close  examination  of  the 
population  structure  of  Blue  whiting,  a  commercially  important  fish  species,  revealed  the  presence  of  two 
populations  in  the North Atlantic. We have  also documented  a  strong  linkage between  the  spatial distribution of 
Bluefin  tuna,  a  valued  and  endangered  fish  species  in  the  North  Atlantic,  and  water  temperature.  As  water 
temperature  in  the  subpolar North Atlantic appears  to be predictable,  the distribution of  this  species may also be 
predictable. 
 
Regarding  the  impact  of  predicted  climate  variability  on  human  exposure  to  heat  stress  in  cities,  we  have 
demonstrated the capability of the urban climate model to correctly reproduce the impact of the large‐scale weather 
situation  on  the  urban‐rural  temperature  increment.  A  striking  result  is  that,  based  on  our  simulation  results 
(temperature and humidity), cities appear  to exhibit 2‐3  times as many heat wave days as  the nearby  rural areas, 
which  is of practical relevance given the fact that  in most countries heat‐health action plans are triggered based on 
temperature prognoses in rural areas. 

 

1.3 Expected	final	results	and	their	potential	impacts	and	use		
NACLIM CT1 and CT3 quantify the uncertainties in predictions of state‐of‐the‐art climate models related to the North 
Atlantic/Arctic Ocean  surface  state. This  is done by assessing  the multi‐model  set of  initialized decadal prediction 
ensemble experiments from the CMIP5 project. Based on process‐oriented modelling studies, NACLIM CT1 and CT3 
identify predictable atmospheric circulation patterns related to the North Atlantic/Arctic ocean surface state and thus 
contribute  to  an  increased  preparedness  to  the  climatic  conditions  in  the  North  Atlantic/European  sector.  The 
impact  of  Arctic  changes  on  polar  meso‐cyclone  activity  will  be  quantified.  Polar  lows  represent  a  danger  for 
shipping,  fishing and off‐shore drilling activities due  to  their  strong winds and heavy precipitation. The modelling 
studies also identify the most important feedbacks between the North Atlantic/Arctic Ocean and the atmosphere in 
the  North  Atlantic/European  sector  as  well  as  optimal  sea  surface  temperatures  and  fresh  water  perturbation 
patterns that can lead to a maximum impact on the atmosphere. These patterns help to identify where ocean surface 
state observations has a maximum  impact on  improving predictions. NACLIM empirically downscales atmospheric 
predictions  to  local  scales  of  interest  for  impact  studies.  To  verify,  initialize  and  improve model‐based  climate 
forecasts, monitoring of key oceanic quantities  is necessary. NACLIM CT2 extends the monitoring of the exchanges 
across the Greenland‐Scotland‐Ridge, of the deep western boundary currents, and of the overturning circulation at 
26°N,  to  a  duration  that may  permit  identification  of  potential  decadal  trends. NACLIM  contributes  to  filling  the 
existing gap of observing  the basin‐wide  transports  in  the  subpolar North Atlantic. This activity makes a clear and 
effective  contribution  to  the Global  Earth Observing  System  of  Systems  (GEOSS)  through GEO  (Group  of  Earth 
Observations).  Based  on  hindcast  prediction  experiments  performed  in  an  ideal model world, NACLIM modellers 
identify  potential  needs  and  possible  reductions  of  the  existing  and  future  ocean  observing  system  in  order  to 
enhance  the  forecast  skill  in  the North Atlantic/European  sector.  In  order  to  improve  the Arctic  initialization  of 
climate prediction  systems, a new and  innovative dataset of Arctic  sea  (ice)  surface  temperatures  is going  to be 
constructed. The project CT3 identifies sources of predictive skill due to initializing the Arctic Ocean and sea ice based 
on  data withholding  experiments with  a  coupled  climate model.  Based  on  these  studies NACLIM makes  specific 
recommendations on how to best  initialize climate predictions and optimize the present ocean observing system. 
Combining  the  CMIP5  decadal  prediction  experiments with  knowledge  about  physical  –  biological  links,  NACLIM 
establishes  forecasts  (MPI, UPMC and CNRS) as well as  the  reliability of  these  forecasts  for  case  studies  from  the 
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North  Atlantic  marine  ecosystem,  including  commercially  exploited  fish  stocks  (DTU  and  HAV),  and  makes 
recommendations  regarding  future  research  requirements necessary  to  achieve  reliable  forecasts of high  trophic 
levels of the oceanic ecosystem. Partners VITO and GIM downscale the CMIP5 European climate change predictions 
to  the  urban  scale,  using  a  deterministic  urban  climate model  in  order  to match  the  scale  of  interest  for  local 
stakeholders. The resulting high resolution urban climate predictions are coupled to relevant socio‐economic data for 
three European  cities  in order  to produce heat  risk maps. A  significant activity  in  terms of dissemination of  the 
urban climate risk results to local stakeholders such as city authorities and the private sector has been implemented 
by VITO, GIM, NERC and UHAM. 

1.4 Public	website	address	
The official public website is: http://www.naclim.eu  

This is also available at the following address http://naclim.zmaw.de  

1.5 Diagrams	or	photographs	illustrating	and	promoting	the	work	of	the	project	
- Diagrams and photographs illustrating and promoting the work of the project, as well as relevant contact 

details or list of partners are provided in the work package reports and in the deliverable reports without 

restriction. 

- Video materials and podcasts: http://naclim.zmaw.de/Media‐center.2204.0.html can be used as well without 

restriction. 

 

1.6 List	of	beneficiaries	and	main	contact	details		
This is a list of the main contact details for the partners. 

Partner 
Nr. 

Short 
name  

Name  Country   Relevant contact persons 

1  UHAM  UNIVERSITÄT HAMBURG   Germany  Detlef Quadfasel detlef.quadfasel@zmaw.de 
Kerstin Jochumsen kerstin.jochumsen@zmaw.de  
Nuno Nunes nuno.nunes@zmaw.de  
Rolf Kaese rolf.kaese@zmaw.de  
Martin Moritz martin.moritz@zmaw.de  
Christoph Rieper christoph.rieper@zmaw.de  
Chiara Bearzotti Chiara.bearzotti@zmaw.de 
 
Team D. Stammer:  
Detlef Stammer detlef.stammer@zmaw.de  
Armin Köhl armin.koehl@zmaw.de  
Reema Agarwal reema.agarwal@zmaw.de  
Xueyuan Liu (Stephanie) xueyuan.liu@zmaw.de  
Ion Matei ion.matei@zmaw.de  
Andrey Vlasenko Andrey.vlasenko@zmaw.de  

 

2  MPG  MAX PLANCK GESELLSCHAFT 
ZUR FOERDERUNG DER 
WISSENSCHAFTEN E.V.  

Germany  Johann Jungclaus johann.jungclaus@zmaw.de 
Katja Lohmann katja.lohmann@zmaw.de  
Daniela Matei daniela.matei@zmaw.de  

 

3  UPMC  UNIVERSITE PIERRE ET  France  Marie‐Noelle Houssais Marie‐Noelle.Houssais@locean‐
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MARIE CURIE ‐ PARIS 6  ipsl.upmc.fr 
Christophe Herbaut Christophe.Herbaut@locean‐ipsl.upmc.fr 
Sally Close saclod@locean‐ipsl.upmc.fr  
  
Claude Frankignoul claude.frankignoul@locean‐ipsl.upmc.fr  
Guillaume Gastineau Guillaume.Gastineau@locean‐
ipsl.upmc.fr  
Javier Garcia‐Serrano jgslod@locean‐ipsl.upmc.fr  

 

4  UiB  UNIVERSITETET I BERGEN  Norway  Kjetil Vage Kjetil.Vage@gfi.uib.no 

5  UNIRES  UNI RESEARCH AS   Norway  Svein Østerhus Svein.Osterhus@gfi.uib.no

6   GEOMAR  HELMHOLTZ ZENTRUM FUR 
OZEANFORSCHUNG KIEL 

Germany  Johannes Karstensen jkarstensen@geomar.de
Jürgen Fischer jfischer@geomar.de  
Martin Visbeck mvisbeck@geomar.de  
Mojib Latif mlatif@geomar.de  
Wonsun Park wpark@geomar.de  
Thomas Martin tmartin@geomar.de  
Fritz Krueger fkrueger@geomar.de  
Vladimir Semenov vsemenov@geomar.de  

 

7  DMI  DANMARKS 
METEOROLOGISKE INSTITUT

Denmark  Steffen M.Olsen smo@dmi.dk  
Gorm Dybkjær gd@dmi.dk  

 
8   HAV  HAVSTOVAN  Faroe 

Islands  

Bogi Hansen bogihan@hav.fo  
Hjalmar Hatun Hjalmarh@frs.fo  
Karin M. Larsen KarinL@hav.fo  

 

9   FMI  ILMATIETEEN LAITOS   Finland  Bert Rudels Bert.Rudels@fmi.fi 

10  MRI  HAFRANNSOKNASTOFNUNIN Iceland  Hedinn Valdimarsson hv@hafro.is  
Steingrimur Jonsson steing@unak.is  

 

11  NIOZ   STICHTING KONINKLIJK 
NEDERLANDS INSTITUUT 
VOOR ZEEONDERZOEK 

Netherlands Laura de Steur Laura.de.Steur@nioz.nl 

12   SAMS  THE SCOTTISH ASSOCIATION 
FOR MARINE SCIENCE 

United 
Kingdom 

Stuart Cunningham Stuart.Cunningham@sams.ac.uk 
Clare Johnson Clare.Johnson@sams.ac.uk  
Stefan Gary Stefan.gary@sams.ac.uk  

 

13  NERC  NATURAL ENVIRONMENT 
RESEARCH COUNCIL 

United 
Kingdom 

Gerard McCarthy gerard.mccarthy@noc.ac.uk NOC 
Darren Rayner darren.rayner@noc.ac.uk NOC  
David Smeed das@noc.ac.uk NOC  
Roger Barry rogbar@noc.ac.uk ICPO‐ CLIVAR  
Jennifer Riley jennifer.riley@noc.ac.uk ICPO‐ CLIVAR  

 

14  NERSC  STIFTELSEN NANSEN SENTER 
FPR MILJOOG FJERNMALING

Norway   Gao Yong Qi yongqi.gao@nersc.no  
Helene Langehaug helene.langehaug@nersc.no  
LingLing Suo lingling.suo@nersc.no  

 

15   VITO   VLAAMSE INSTELLING VOOR  Belgium  Koen De Ridder koen.deridder@vito.be  
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TECHNOLOGISCH 
ONDERZOEK N.V. 

Bino Maiheu bino.maiheu@vito.be  
Dirk Lauwaet dirk.lauwaet@vito.be  

 

16  GIM   G.I.M. GEOGRAPHIC 
INFORMATION 
MANAGEMENT N.V. 

Belgium  Bart Thomas bart.thomas@gim.be  
Catherine Stevens catherine.stevens@gim.be  
Caroline Heylen caroline.heylen@gim.be  

 

17  DTU 
AQUA  

DANMARKS TEKNISKE 
UNIVERSITET 

Denmark  Mark Payne mpa@aqua.dtu.dk  
Brian McKenzie brm@aqua.dtu.dk  

 

18   MSS   MARINE SCOTLAND  United 
Kingdom 

Barbara Berx b.berx@marlab.ac.uk 

  CNRS  Centre national de la 
recherche scientifique  
(Third party to UPMC) 

France  Chantal Claud Chantal.Claud@lmd.polytechnique.fr 
Marie Vicomte marie.vicomte@lmd.polytechnique.fr  
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2. Core of the report for the period: project objectives, work progress and 
achievements, project management 

This document is the Annex 1. 

2.1	Project	objectives	for	the	period		

Overarching goals of NACLIM: 

 To quantify the uncertainty of state‐of‐the‐art climate forecasts  

 To optimize the present North Atlantic observation system 

 To  quantify  the  impact  on  oceanic  ecosystems  and  on  European  urban  societies  of  predicted  North 
Atlantic/Arctic Ocean variability 

 To critically assess  the use of climate  forecast parameters  for use by stakeholders  in society, politics and 
industry 

In order  to meet  the above objectives, expertise  and  resources  covering observational  and modelling activities  in 
physical,  biological  and  social‐economic  science  are  required.  Consequently  the  NACLIM  consortium  has  been 
assembled  to encompass partners  from universities, governmental  research  institutions, and  the private  sector  to 
working on these disciplines. NACLIM builds upon techniques and models developed by the partners and contributes 
to Global Monitoring for Environment and Security (GMES), and to the Global Ocean Observing System (GOOS).  
 

Specific	objectives:	scientific	and	dissemination	objectives	

Scientific	objectives	
The  specific  scientific objectives of  the project  for  this period are  listed here below. Reference  is provided  to  the 
deliverables  and milestones  that  indicate  how  these  objectives  have  been met  in  this  reporting  period.  All  the 
deliverables can be downloaded from the project intranet (ref. Section 2.3.9) 
 
1. Assessing  the predictability  and  quantifying  the uncertainty  in  forecasts of  the North Atlantic/Arctic Ocean 

surface state 
Using  the  CMIP5 multi‐model  hindcast  and  forecast  experiments, we  have  assessed  the  predictability  of  the 
North Atlantic/Arctic ocean surface state (sea surface temperatures and sea  ice), as well as of key quantities  in 
the oceanic part controlling it. The model analysis is combined with integrated observations of oceanic fluxes and 
water mass formation and it is used to quantify the uncertainty in near‐future predictions. 
Deliverables in project months 1‐18 associated to this specific objective: 
- D13.19| Description of the Arctic/North Atlantic ocean surface variability over the last decades |April 2014 

|Detlef Stammer, UHAM| WP 1.3  
- D 22.14 |1st batch‐Newly acquired & updated time series provided to data portal for CMIP model data 

comparison|October 2013 |Laura de Steur NIOZ| WP 2.2  
- D 23.15|Definition of Matrix containing key ocean quantities & ass. errors for direct model‐obs. 

comparison|October 2013 |Bert Rudels FMI| WP 2.3  

2. Assessing the atmospheric predictability related to the North Atlantic/Arctic Ocean surface state  
A  newly  developed  adjoint  assimilation  system,  available  observational  datasets,  and  atmospheric  reanalysis 
products  as well  as  atmosphere,  ocean  and  coupled  climate models  is  used  to  identify North  Atlantic/Arctic 
Ocean  surface  state  changes  that  strongly  impact  the  atmosphere  in  the North  Atlantic/European  sector,  to 
quantify their climatic  impact and to assess the related atmospheric predictability. Underlying mechanisms and 
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the back  interaction of the atmospheric response on the ocean are being  investigated. Atmospheric predictions 
are empirically downscaled to local scales of interest for impact studies. 

 Deliverables in project months 1‐18 associated to this specific objective: 
- D 12.18 |Report on the identification of NA/Arctic ocean surface state changes 

that most affect atmosphere |April 2014 |UHAM and UPMC| WP 1.2  
 

3. Monitoring of volume, heat and fresh water transports across key sections in the North Atlantic 
The existing observational time series of volume, heat and fresh water exchanges across the Greenland‐Scotland‐
Ridge and  in the fluxes  in the deep western boundary currents subtropics at 26°N  is extended to durations that 
may permit identification of potential decadal variability and trends. Contributions have been provided to fill the 
existing gap of observing the basin‐wide transports in the subpolar North Atlantic. 
Deliverables in project months 1‐18 associated to this specific objective: 
- D 21.12 |Description of a monitoring system on the shallow East Greenland shelf| October 2013 | Laura de 

Steur NIOZ| WP 2.1  
- D52.24 |Establishment of information flow |April 2014 |Project Office, UHAM| WP 5.2  
- D 22.6 | Pre‐NACLIM time series data provided to NACLIM data portal for CMIP model data comparison |April 

2013 |Johannes Karstensen GEOMAR| WP 2.2  
- D 23.15|Definition of Matrix containing key ocean quantities & ass. errors for direct model‐obs. 

comparison|October 2013 |Bert Rudels FMI| WP 2.3  
- D 23.16|Data sets containing time series of relevant ocean quantities from the pre‐NACLIM period|October 

2013 |Detlef Quadfasel UHAM| WP 2.3  
- D 23.17|1st Batch ‐Updates of data sets containing time series of relevant key ocean quantities |March 2014 

|Detlef Quadfasel UHAM| WP 2.3  

4. Quantifying  the benefit of the different ocean observing system components  for  the  initialization of decadal 
climate predictions 
The  impact of  the different components of  the existing ocean observing system and  its potential extensions  in 
terms of decadal hindcast skill is being quantified using hindcast experiments in an ideal model world. Necessary 
enhancements and potential reductions of the present observing system are going to be identified. 
Deliverables in project months 1‐18 associated to this specific objective: 

- D 31.9|Setup of coupled model & hindcasts conducted with initial conditions corr. to ARGO like 
samplings|October 2013 |Wonsun Park GEOMAR| WP3.1  

 
5. Establishing the impact of an Arctic initialization on the forecast skill in the North Atlantic/European sector 

The forecast skill of a newly developed adjoint assimilation system has been  improved by using observations  in 
the Arctic sector to better constrain uncertain model parameters. Sources of the predictive skill due to initializing 
the Arctic Ocean and sea ice are being identified by comparing the potential predictability across a perfect model 
ensemble, with data withholding experiments using a state‐of‐the‐art coupled climate model.  
Deliverables in project months 1‐18 associated to this specific objective: 

- D 12.18 |Report on the identification of NA/Arctic ocean surface state changes 
that most affect atmosphere |April 2014 |UHAM and UPMC| WP 1.2  

- D 32.10|Assessment of model build‐up, storage and release of Arctic Ocean freshwater pools|October 
2013 |Steffen Olsen DMI| WP3.2  

 
6. Quantifying the impact of predicted North Atlantic upper ocean state changes on the oceanic ecosystem 

The predictability as well as  forecasts of  the near‐future  state and  the  reliability of  these  forecasts have been 
investigated for case studies from different trophic  levels of the northeastern North Atlantic marine ecosystem, 
by combining the CMIP5 decadal prediction experiments with existing knowledge of physical – biological links. 
Deliverables in project months 1‐18 associated to this specific objective: 
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- D41.11|Report reviewing the current state‐of‐the‐art of North Atlantic marine ecosystem predictability 
|April 2014 | Hjalmar Hatun, HAV| WP 4.1  

 
7. Quantifying the  impact of predicted North Atlantic upper ocean state changes on socio‐economic systems  in 

European urban societies 
The spatially coarse resolution CMIP5 decadal prediction experiments has been downscaled to the urban scale, 
by means of a newly developed deterministic urban climate model. The resulting high resolution urban climate 
fields have been analyzed, and coupled to relevant socio‐economic data, focusing on human health.  
Deliverables in project months 1‐18 associated to this specific objective: 

- D42.20  |Report  on  the  first  subset  of  urban  climate  simulation  results  |April  2014  |Koen De  Ridder, 
VITO| WP 4.2  

 

Dissemination	objectives	
 

8. Recommendations for observational and prediction systems 
Based on the scientific results regarding the benefit of the different ocean observing system components for the 
initialization of decadal prediction systems, as well as the impact of initializing the Arctic on the forecast skill over 
Europe, recommendations have been made to optimize the present ocean observing system, and to best initialize 
the model‐based prediction systems, in order to enhance decadal predictive skill in the North Atlantic/European 
sector.  
Deliverables in project months 1‐18 associated to this specific objective: 

- D22.8 | Report on the technical characteristic of the observing systems operated in NACLIM south of the 
sills |April 2014 | Johannes Karstensen, GEOMAR| WP 2.2  

- D 21.12 |Description of a monitoring system on the shallow East Greenland shelf| October 2013 | Laura 
de Steur NIOZ| WP 2.1  

- D 23.15|Definition of Matrix containing key ocean quantities & ass. errors for direct model‐obs. 
comparison|October 2013 |Bert Rudels FMI| WP 2.3  

 
9. Recommendations for predictions of the oceanic ecosystem 

Based on the scientific results regarding the predictability of the north‐eastern North Atlantic marine ecosystem, 
recommendations will  be made  for  future  research  requirements  necessary  to  convert  predictions  of  ocean 
physics into predictions of the marine biological environment. 
Deliverable in project months 1‐18 associated to this specific objective: 

- D41.11|Report reviewing the current state‐of‐the‐art of North Atlantic marine ecosystem predictability 
|April 2014 | Hjalmar Hatun, HAV| WP 4.1  

 
Milestone in project months 1‐18 associated to this specific objective: 
MS2 I WP4.1 I Case studies for analysis identified | DTU AQUA I PM18 (April 2014) I Means of verification: list 
published in the intranet 
 

10. Dissemination of key results to the climate service community and relevant end‐users/stakeholders 
The bridge between the scientific  institutions and potential end‐users (such as policy‐ and decision‐makers, the 
private sector or the industry) has been partly built. We have started to establish a close communication with the 
end‐users, to make sure that their specific needs for information are identified and to allow feed‐backs on these 
needs.  This  has  also  been  achieved  through  the  setup  of  a  coordination  and  clustering mechanism  for  the 
EUPORIAS, NACLIM and SPECS projects. 
Deliverables in project months 1‐18 associated to this specific objective: 

- D52.3 |Design and implementation of the public website| Dec. 2012|UHAM Project Office  
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- D6.5 |Data Policy| Jan. 2013|UHAM Project Office  
- D 22.6 | Pre‐NACLIM time series data provided to NACLIM data portal for CMIP model data comparison 

|April 2013 |Johannes Karstensen GEOMAR| WP 2.2  
- D 52.7|First end‐user/stakeholder meeting|July 2013 |Project Office UHAM| WP5.2  
- D 52.13|Climate Services Plan|October 2013 |Project Office UHAM| WP5.2  
- D52.24 |Establishment of information flow |April 2014 |Project Office, UHAM| WP 5.2  
- D21.21 |Daily time series data of mass, heat and freshwater transports across the Greenland‐Scotland‐

Ridge‐1st Batch |April 2014 |Kjetil Våge, UIB | WP 2.1  
 
Milestone in project months 1‐18 associated to this specific objective: 
MS1| WP5.2| User needs mapped and implemented in Climate Services Plan| UHAM| PM 12 (October 2013) | 
Means of verification: Workshop reports, literature reviews, and survey results published on website 
 
 

2.2	Work	progress	and	achievements	during	the	period		
This section provides a concise overview of the progress of the work in line with the structure of Annex I (Description of 
Work) to the Grant Agreement. For each work package, except project management, we have reported here a 
summary of the progress towards the objectives. 
The full reports of each work package can be found in Annex 1 to this document. In the full reports, you can find:  
• Details for each task. 
• Significant results. 
• If the case, reasons for deviations from Annex I and their impact on other tasks as well as on available resources and 
planning and proposed corrective actions. 
• Statements on the use of resources, in particular highlighting and explaining deviations between actual and planned 
person‐months per work package and per beneficiary. 
 

Core theme 1: Predictability of key oceanic and atmospheric quantities 
WP	1.1	Predictability	of	the	North	Atlantic/Arctic	ocean	surface	state	and	key	oceanic	
quantities	controlling	it		
1. In  the  recent  decades,  a  decline  in Arctic  sea  ice  area  and  thickness  has  been  observed.  Based  on  historical 

simulations with six coupled climate models, we have investigated the relation between Arctic sea ice decline and 
ice export through Fram Strait for the period 1957 to 2005. 

Key result: For the model with the  largest number of simulations, an  increase of the  ice export through Fram Strait 
similar to the estimated observed trend can explain almost 20% of the total simulated decline in Arctic sea ice. 
2. We have investigated the poleward ocean heat transport and related Arctic sea ice changes for the period 1950 

to 2005. 
Key  result:  Increased heat  transport  in  the Barents Sea Opening has  first of all an  influence on sea  ice area  in  the 
Barents  Sea  in  terms of  reduced  congelation  growth, while bottom melting  is  important  for  the  variability  in  the 
central Arctic Ocean.  
 
3. North Atlantic / Arctic sea surface temperature (SST) and sea ice cover influence the atmospheric circulation and 

with that also the climate over Europe. Based on  initialized hindcast prediction experiments with three coupled 
climate models, we have investigated the predictability of SST and sea ice cover in the Nordic Seas. This is work in 
progress, but one  interesting result  is the relatively high predictability six to eight years ahead of the SST  in the 
eastern  part  of  the Nordic  Seas  and  in  the  Barents  Sea  (i.e.  along  the  inflow  path  of warm water  from  the 
subtropics) as well as of the sea ice cover in the Barents Sea. 
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4. The strength and extent of the North Atlantic subpolar gyre has far‐reaching consequences for the climate in the 
northern North Atlantic by  regulating  the  amount of warm  and  saline  subtropical water  advected northward. 
Based  on  initialized  hindcast  prediction  experiments  with  the  MPI‐M  coupled  climate  model,  we  have 
investigated the predictability of the subpolar gyre strength, with a focus on the strong weakening of the gyre in 
the mid‐1990s. 

Key  result: The strong decline  in  the gyre strength  in  the second half of  the 1990s, which was  followed by a  large 
biogeographical shift,  including economically  important  fish species,  in  the northeastern North Atlantic, could have 
been predicted using prediction experiments initialized with the ocean state from about year 1993 onwards.  
The full version of this work package report, with a statement on the use of the resources for each beneficiary, can 
be found in Annex 1. 
 

WP	1.2	Predictability	of	the	atmosphere	related	to	the	North	Atlantic/Arctic		
The  space‐time patterns  of  sea  surface  temperature  (SST),  sea  ice  concentration  (SIC), northern  snow  cover,  and 
western boundary  current  changes  that most  impact  the  atmospheric  circulation,  the  surface  conditions,  and  the 
storm track  in the North Atlantic/European sector on seasonal to decadal time scale have been  identified and their 
seasonality established, based on a statistical analysis of the observations and atmospheric reanalyses. The EU FP7 
THOR adjoint assimilation system has been used to identify sensitivities of predictable air temperature over northern 
Europe on SST in the North Atlantic, and sensitivity studies with an atmospheric GCM have been made to investigate 
the influence of the predicted autumn ice loss in the Arctic. 
 
Two modes of atmospheric response  to North Atlantic SST anomalies were  found at  the seasonal scale: a summer 
response resembling the East Atlantic Pattern, and an early winter response resembling the NAO. On interannual to 
decadal  timescales,  a  SST  anomaly  that  closely  resembles  the Atlantic Multidecadal Oscillation  (AMO) precedes  a 
negative  NAO‐like  atmospheric  signal.  The  decadal  variability  of  the  Kuroshio  Extension  also  influences  the 
atmospheric  circulation  over  Europe  in  winter.  Atmospheric  model  response  studies  have  been  undertaken  to 
understand  the main mechanisms of  the atmospheric  response  to  the AMO and  to  the variability of  the  subarctic 
front in the North Pacific, and a corresponding analysis of several climate model has been undertaken. 
 
The  influence of cold season SIC changes was  investigated. The NAO drives a SIC seesaw between the Labrador Sea 
and  the  Greenland‐Barents  Sea  and  in  return  the  seesaw  precedes  a  mid‐winter/spring  NAO‐like  signal  of  the 
opposite polarity.  In addition, a  late winter/spring pattern  resembling a  combination of  the NAO  response  to  the 
Atlantic  SIC  seesaw  and  the  Aleutian‐Icelandic  Low  seesaw  response  to  in‐phase  SIC  changes  in  the  Bering  and 
Okhotsk Seas lags the SIC anomalies by 8 weeks. Cold season North Pacific SST anomalies also precede a NAO/AO‐like 
signal by a few weeks.  
 
October and November SIC anomalies  in  the Arctic were  found  to precede  the winter NAO, a SIC  reduction  in  the 
northern  Barents‐eastern  Kara  Seas  preceding  a  negative  NAO.  A  negative  winter  NAO  also  follows  a  faster 
progression of the Eurasian snow cover during October. Both atmospheric responses are mediated by absorption of 
vertical wave activity flux into the stratosphere. 
 
Ensemble numerical  simulations with  an  atmospheric GCM were used  to  investigate  the  influence of  the  ice‐free 
Arctic during autumn that  is predicted to occur by the mid 21th century. The  loss of the sea  ice and the associated 
increase in Arctic SST should substantially warm (by up to 10°C) the overlying atmosphere over the Arctic Ocean, the 
North Pacific and North Atlantic, and  large parts of high‐latitude continents during autumn and early winter, while 
the predicted changes are smaller in mid‐winter. 
 
Finally,  it was shown  that  the sensitivity of  the atmosphere  to SST can be estimated using a coupled atmospheric‐
ocean model and its adjoint, which was developed further during NACLIM. The SST affects the atmosphere in Europe 
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on the daily time scale mainly kinematically via heating or cooling the air temperature above. On longer time scales of 
several  days,  dynamic  effects  become more  relevant.  The  optimal  patterns  resemble  the  regression  patterns  on 
North Atlantic SST, suggesting that SST most efficiently affects the atmospheric circulation by triggering an NAO‐type 
response. 
The full version of this work package report, with a statement on the use of the resources for each beneficiary, can 
be found in Annex 1. 
 

WP	1.3	Mechanisms	of	ocean	surface	state	variability	
WP1.3 has been dedicated to characterizing the surface state  (notably sea  ice cover and sea surface height) of the 
Arctic Ocean / subpolar North Atlantic and its variability over the last decades. The analyses have been based on both 
in  situ  and  satellite  observations.  Because  observations  of  ocean  parameters  over  the Arctic  are  sparse, we  also 
evaluated different regional and global coupled ocean‐sea ice simulations or reanalyses in addition to observations. 
The observations have been used to  investigate the variability and trends  in the Arctic sea  ice concentrations. Their 
seasonal dependency and their robustness  in time have been  investigated by performing separate analyses  for the 
different months/seasons and for different sub‐periods. Dominant spatial patterns of the interannual variability have 
been retrieved through principal component analysis. Special attention was paid to the growth season, during which 
a particularly  large proportion  (almost 50% of the variance) of the variability  is captured by the dominant mode. A 
more detailed regional analysis of the sea ice cover was also performed in the Barents Sea in winter, when the region 
captures much of the total variability of the Arctic sea ice, including the definition of regional sea ice area indices.  
The averaged characteristics of the simulated ice thickness distributions have been evaluated with regards to satellite 
altimeter estimates. The  latter, however,  cover only part of  the  recent decade and do not  yet give access  to  the 
interannual variability. To overcome this limitation, the sea ice thickness variability has been analysed from different 
hindcast model simulations and reanalyses over the observational period. The ability of the models to simulate the 
observed sea ice characteristics was determined. The relationships between the different sea ice parameters (so far 
concentration, thickness, drift) in terms of variability and trends were also investigated. 
A  separate  analysis  of  the  sea  surface  height  in  the Arctic Ocean was  conducted with  the  aim  of  describing  and 
understanding the decadal variability. Tide gauge records  from  the Permanent Service  for Mean Sea Level  (PSMSL) 
(Woodworth et al., 2003) at 48 stations along the Russian coast, covering most of the 1950‐1990 period, have been 
compared with model results. Weekly gridded fields of sea level anomalies (SLA_SAT) were also processed specifically 
for  the  Arctic  Ocean  by  Prandi  et  al.,  (2012a)  based  on  data  obtained  from  the  ERS‐1,  ERS‐2,  GFO  and  Envisat 
missions. This data set has been successfully used by Prandi et al., (2012b) to characterize the sea level variability in 
the Arctic for the 1993‐2009 period. 
Main results: 

 Trends in the SIC are highly seasonal both in amplitude and spatial distribution. The Barents Sea ice cover shows a 
strong negative trend in all seasons, while the only coherent positive trend is found in the Bering Sea. The trend is 
highly non‐linear in most regions, with an abrupt enhancement starting within the last decade.  

 The  trend  impacts  the  interannual  variability  (obtained  after  removing  a piecewise  trend) of  the  SIC, both by 
allowing more variability to emerge in regions of less compact ice, and because the sharp reduction in coverage 
leads to there being almost no variability in regions that become ice‐free. Caution should therefore be exercised 
when characterizing the interannual variability over the full period.  

 The interannual SIC variability also reveals a strong seasonality in the patterns. A fairly coherent picture persists 
throughout the winter months, while the late summer‐fall period shows less persistent features throughout both 
the  season  and  the  study  period.  The  dominant modes  of  SIC  variability  during  the  growth  season  are well 
represented by  the October variability. The  latter shows a strong coherent pattern extending over  the Barents 
and Kara Sea. 

 In winter, the Barents Sea sea ice cover shows more regional patterns of variability, leading to weak covariability 
between  the northern and eastern sectors of  the  ice margin. These  features are well reproduced  in a hindcast 
simulation with  a  regional  configuration  of  the NEMO‐ORCA025  forced  by  the  ERA‐Interim  reanalysis. Model 
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results suggest that the northern sea ice edge would respond with a 1‐11 month lag to the northerly winds, while 
the eastern margin shows a fast response to easterlies. Reasons for such differences are under investigation. One 
possibility is that the northern sea ice margin responds to the AW inflow in which temperature anomalies can be 
traced back to the western Barents Sea. 

 A suite of models run over the 1948‐2007 period demonstrate different levels of ability to simulate Arctic Ocean 
surface characteristics among models. The best performance with respect to sea ice concentration was provided 
by  the MICOM model.  Two model  experiments with  assimilation  of  SIC  observations  have  shown  consistent 
spatial patterns and  time evolution of  the  sea  ice  thickness over  the 1979‐2008 period. The  first mode of  ice 
thickness variability displays a  large‐scale pattern with enhanced variability  in the East Siberian Sea. Patterns of 
covariability between  SIC  and  sea  ice  thickness are also globally  similar between  the  two data  sets and  show 
resemblance to the EOF patterns of the SIC and thickness.  

 There is an overall satisfactory representation of the spatial distribution of the averaged Arctic sea surface height 
in the model simulations when compared with satellite observations, and high correlations both with tide gauges 
over  about  60  years  and  with  summer  averaged  SLA_SAT.  Since  there  is  an  excellent  agreement  between 
observations  and models  in  terms  of  variability,  an  investigation  of  the  causes  of  decadal‐scale  variations  is 
possible with a high level of confidence. 

The full version of this work package report, with a statement on the use of the resources for each beneficiary, can 
be found in Annex 1. 
 

Core theme 2: Monitoring of North Atlantic parameters 
WP	2.1	Exchanges	across	the	Greenland‐Scotland‐Ridge	
We have made progress on the WP2.1 objectives by: 

 Integrating remote sensing observations (sea level) with our measuring systems 

 Investigating use of gliders as an observing platform 

 Design of low‐cost bottom mounted instrumented platforms for observing the Iceland‐Faroe overflow 

 Extending our observing system to cover the southward transport on the Greenland Shelf. 
Some serious instrument introduced errors have been detected and are now under investigation in close cooperation 
with the manufacturer. All the time series from main exchange branches have been updated and for the first time we 
have also been able to add a yearlong time series from the East Greenland Current in the Denmark Strait. 
A paper on the variability and long term trends for the Arctic Mediterranean Exchanges is in progress. 
The full version of this work package report, with a statement on the use of the resources for each beneficiary, can 
be found in Annex 1. 
 

WP	2.2	Transports	in	the	subpolar	North	Atlantic	
We have been working on the individual aspects relevant for the transport estimates, from technical aspects towards 
the  analysis  of  instrumentation,  in  order  to  derive  quantities  that  can  be  compared  with  model  data.  A  very 
comprehensive summary on the observing systems is represented by Deliverable D22.8. The summary also considers 
an overview on data from observing system elements operated outside of NACLIM but significantly contributing to 
NACLIM  analysis.  Close  links with  the US  /Canadian  programs  and  projects  (OSNAP  and VITALS  in  particular,  see 
section 2.3.10) have been established. Meetings have been held in 2013 and 2014 for allowing us to come up with an 
optimized observing strategy but also joint logistics arrangements. 
The full version of this work package report, with a statement on the use of the resources for each beneficiary, can 
be found in Annex 1. 
 

WP	2.3	Joint	model	‐	observational	data	comparison	
A  higher  level  data  sets  of  NACLIM  observations  have  been  made  available  on  the  NACLIM  intranet 
http://naclim.zmaw.de/CT2‐Data‐Collection.2395.0.html.  Specific  details  on  the  set  of  data  are  provided  in 
Deliverables D23.15, D23.16, and D23.17. Historical data  from  the  time before 2007 were already compiled during 
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the  earlier  FP7  THOR  project  and  updated  during  the  course  of  that work. With  deliverable D23.15 we  provided 
integrated measures  such as  fluxes across key  sections  in  the  subpolar and  subtropical Atlantic and  time  series of 
hydrographic properties along those sections and at selected key locations where water mass formation takes place. 
All data sets are assembled on the NACLIM website: http://naclim.zmaw.de/CT2‐Data‐Collection.2395.0.html. Access 
to  data  for  consortium  partners  is  unlimited.  Access  for  external  parties  is  regulated  by  the  CT2  data  policy 
http://naclim.zmaw.de/Data‐System.2387.0.html and can be requested to the Project Office naclim (at) zmaw.de 

The last updates date back to April 2014. 

We have defined  the matrix containing key ocean quantities and associated errors  to be used  for a direct model‐
observation comparison. The deliverable (D23.15) consists of a description of the rationale behind the choice of the 
integral  key  parameters  to be used when  assessing  the  agreement between observed  and modeled  estimates of 
fluxes and  storages. Shortly,  two classes of parameters are chosen:  scalar parameters  such as  temperature  (heat), 
salinity  (freshwater)  and  depth,  heat  and  freshwater  content  in  different  basins  in  the North Atlantic  and  vector 
parameters  like  fluxes of  volume, heat  and  freshwater.  The  chosen parameters  are  related  to  the  local heat  and 
freshwater exchange between  the ocean and atmosphere  in  the different basins  such as  the  seasonal and annual 
variations of the mixed  layer depth and temperature. The selected parameters should be simple to obtain and still 
provide valuable  information. The model and observational time series, and their error estimates, will be compared 
and  the mean values,  range of variability, dominant periods and possible  trends determined and compared. These 
comparisons constitute the main task for the subsequent deliverables in this work package.  
The full version of this work package report, with a statement on the use of the resources for each beneficiary, can 
be found in Annex 1. 
 

Core theme 3: Initialization of prediction systems with ocean observations 
WP	3.1	Suitability	of	the	ocean	observing	system	components	for	initialization	
We have  constructed a  coupled atmosphere‐ocean‐sea  ice general  circulation model,  the Kiel Climate Model, and 
performed  long  control  integration. With  the newly updated  version, hindcast experiments have been performed 
with reduced ocean initial conditions in which temperature and salinity distributions are ideally reduced, and similar 
to ARGO‐like observations. We have left only certain amount of initial data that are regarded as observation, and we 
have filled the missing values with different strategies.  
Hindcast results show that the ocean states deviates from the initial conditions rather quickly, e.g. within a year, in all 
different strategies for filling the missing values. This indicates that reducing the initial shock is important and should 
be considered in the next step for the setup of the initialization.  
The full version of this work package report, with a statement on the use of the resources for each beneficiary, can 
be found in Annex 1. 
 

WP	3.2	Impact	of	Arctic	initialization	on	forecast	skill	
Motivated in part by the remarkable freshening of parts of the Arctic Ocean over the last decade, an assessment of 
climate model performance has been completed focusing on the liquid freshwater inventory and its variability. It has 
been  suggested  that  sudden  release  of  excess  freshwater  from  the  Arctic  may  influence  the  sub‐polar  ocean 
circulation  including  the  rate  and properties of  the North Atlantic deep water  formation. We  report  variability of 
comparable magnitude to the recent changes in an unforced, multi‐centennial, pre‐industrial control simulation with 
the coupled climate model EC‐Earth and identify the primary Arctic‐sub‐polar ocean climate coupling. 
The  THOR  adjoint  assimilation  system  (now  called  CESAM  in  the  following) was  extended  to  provide  also  a  high 
resolution data assimilation  frame work of similar resolution as current CMIP5 climate models. The  forward model 
was designed  and  tested  and  climate of  the model  is  currently  still optimized.  The  low  resolution  version of  this 
climate model was used to test the alternative Simultaneous Perturbation Stochastic Approximation (SPSA) method 
for its ability to perform parameter optimization beyond the limits of the adjoint method. 
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The Arctic Ocean is characterized by sparse data coverage. Towards this, we are building a 20 year reprocessed Arctic 
Ocean surface‐ and sea ice temperature data set. The data set includes uncertainty estimates based on a wide range 
of in situ observations.  
Results: 

 New  knowledge  on  the  drivers  of  Arctic  Ocean  freshwater  variability  in  a  CMIP5  climate model  context 
including  the  coupling  with  the  large  scale  Atlantic  Meridional  Overturning  Circulation  and  sub‐polar 
dynamics has been established. 

 A multivariate data assimilation technique for optimizing model parameters on longer timescales periods and 
improving the model climate state has been successfully implemented and tested. 

The full version of this work package report, with a statement on the use of the resources for each beneficiary, can 
be found in Annex 1. 
 

 
Core theme 4: Impact on the oceanic ecosystem and urban societies 
WP	4.1	Impact	on	the	oceanic	ecosystem		
Work  in WP4.1  during  the  first  reporting  period  has  focused  on  laying  the  groundwork  for  predictions  in North 
Atlantic marine ecosystems. This work  focused  in  the  first  instance on  identifying the characteristic properties that 
make a quantity predictable, and what criteria a predictable biological quantity would  therefore need  to  fulfil. We 
surveyed how predictions are made and validated in a wide range of other fields in marine sciences, and settled on a 
key  list of  criteria. We  then used  these  criteria as  the basis  for a wide‐ranging  review of  the biological  literature, 
searching  for  documented  relationships  that  fulfil  these  criteria,  and  therefore  could  potentially  be  used  for 
prediction. Unfortunately, there were only a few select cases that appeared promising, and that could potentially be 
used to support predictions of the biological environment. The most promising of these cases have been identified as 
case studies for further investigation. 
Preliminary  work  on  two  of  these  case  studies  has  produced  promising  results  that  have  been  submitted  for 
publication. Close examination of the population structure of the Blue whiting, a commercially important fish species, 
solved a long‐running problem about this species and revealed the presence of two populations in the North Atlantic, 
rather than the previous one. Our understanding of this species has therefore  improved greatly, and this result can 
potentially  form a key brick  in  the potential development of predictions. Secondly, we have documented a  strong 
linkage between the spatial distribution of Bluefin tuna, a valued and endangered fish species  in the North Atlantic, 
and water temperature. As sea temperature  in the North Atlantic appears to be predictable, the distribution of this 
species may therefore also be predictable.  
Future work in this work package will now turn to carrying out the case studies identified during this reporting period, 
and using them to develop and test specific predictions. 
The full version of this work package report, with a statement on the use of the resources for each beneficiary, can 
be found in Annex 1. 
 

WP4.2	Impact	on	urban	societies	
The purpose of  the work package  ‘impact on urban  societies’  is  to  investigate  the  effect of predicted  climate on 
human exposure  to heat  stress  in  cities. So  far,  the  focus of  the work has been on  selecting  case  study  cities, on 
configuring  and  running  an  urban  climate  model  (UrbClim),  including  the  preparation  of  urban  morphological 
parameters, and on verifying model output quality by comparing simulation results with observed values.  
We selected the cities of Almada (PT), Antwerp (BE) and Berlin (DE) as study cases. These cities represent a diverse 
sample  in terms of geography, size, and climate zones. VITO’s UrbClim model was set up for the three cities, using 
generic  terrain  and  climatic  data  as  inputs.  (The  advantage  of  using  such  data  is  that  they  allow  a  rather 
straightforward implementation of the model for other cities in Europe.) Air temperature simulated by the model was 
compared to in‐situ data, to allow verification of the model’s capability to reproduce the observed urban heat island 
intensity  (defined as  the urban‐rural  temperature difference). The validation  showed  that  the model  is  capable of 
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reproducing heat  island  intensity with an average error of around 1°C. The model  is currently being adapted to be 
compatible with the output of global climate models, which subsequently will allow urban climate projections to be 
conducted.  
At the same time, we derived detailed urban morphological parameters (sky view factor, buildings’ plane and frontal 
area density,etc.) required as input for the urban climate model, from 3‐D urban building data. In order to achieve a 
generic  applicability  also  for  these  data,  we  investigated  the  possibility  of  reconstructing  the  morphological 
parameters of interest from generically available data for Europe, with encouraging first results. 
The main achievements to this date are the following: 

 We have demonstrated the validity of the urban climate model UrbClim for the case study cities of Almada, 
Antwerp,  and  Berlin,  through  comparison  of  simulated meteorological  variables with  observed  values.  In 
particular, this has demonstrated the capability of the model to correctly reproduce the impact of the large‐
scale (synoptic) weather situation on the urban‐rural temperature increment.  

 Based on fine‐scale 3‐D cadastral maps (provided by the user cities), we have developed relations to estimate 
certain urban morphological parameters  (planar and  frontal area  indices)  from the degree of soil sealing, a 
map of which (covering the whole of Europe) is distributed by the European Environmental Agency. 

Moreover, we have made  first  steps  towards deriving,  from  raw UrbClim output  fields,  relevant urban heat  stress 
indicators,  for  later use  in  the estimation of  impacts  (human exposure  to heat  stress,  socio‐economic  impacts). A 
striking result there is that, based on our simulation results (temperature and humidity), cities appear to exhibit 2‐3 
times as many heat wave days as the nearby rural areas, which  is of practical relevance given the fact that  in most 
countries, heat‐health action plans are triggered based on temperature prognoses  in rural areas. Stated otherwise, 
such plans need to be adapted to the urban situation, especially considering the fact that, very often, cities are home 
to the more vulnerable population groups (poor housing conditions, isolated elderly people, etc.).  
The full version of this work package report, with a statement on the use of the resources for each beneficiary, can 
be found in Annex 1. 

Core theme 5: Dissemination of NACLIM and coordination across EUPORIAS, 
NACLIM and SPECS 
 
WP	5.1	Scientific	coordination	
Looking back at the first 18 months of this project, we can state that the project is running according to plan. Planned 
deliverables have been delivered, milestones have been attained. The scientific exchange between the partners and 
groups has been successful. At the scientific project meetings  (in 2012 and 2013) the exchanges have brought to a 
refinement of the planning for the forthcoming months. Some of the core themes have organized additional meetings 
for addressing specific research  topics. The Steering Scientific Committee  (SSEC) and  the Governing Board  (GB) are 
satisfied with the progress achieved.  
The full version of this work package report, with a statement on the use of the resources for each beneficiary, can 
be found in Annex 1. 
 

WP	5.2	Outreach,	dissemination	and	climate	services		
A dissemination plan has been set up at the beginning of the project with the inputs provided by all scientist across 
the core themes. The dissemination plan has been progressively  implemented during the  last 18 months, targeting 
the  dissemination  activities  on  three  audience  levels:  the  scientific  community,  the  decision/policy makers,  the 
general public,  journalists, science writers and reporters (multiplicators). For achieving this we have  implemented a 
number of tools and started several collaborations with other projects. 
Our scientists have been very proactive in publishing their results and disseminating them to a scientific audience. In 
support to the work of the WP4.2, this work package has helped in developing the three case studies for working with 
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end‐users  (decision‐makers  level)  and  preparing  the  ground  for  adding  another  layer  to  this  first  level  of 
interaction/cooperation, and for starting addressing the private business sector. 
Last but not least, most of the scientific material has been turned into more informative material for reaching a wider 
audience (general public) through audio‐visual materials and for involving science writers and journalists who act as 
multiplications of the project results. 
The full version of this work package report, with a statement on the use of the resources for each beneficiary, can 
be found in Annex 1. 

	
WP	5.3	Coordination	across	EUPORIAS,	NACLIM	and	SPECS	projects		
The main objective of this work package is to ensure the coordination across EUPORIAS, NACLIM and SPECS projects 
for  supporting  the  European  Commission’s work  on  future  priorities  in  the  area  of  seasonal  to  decadal  climate 
predictions towards climate services. During these first 18 months, the three projects have been able to establish the 
first steps to ensure the coordination between the projects and setting up the structure for an information exchange 
between coordinators, project managers and scientists. Secondly  the  three projects have set up  the  think  tank  for 
making  recommendations  to  the  European  Commission.  This  think  thank  supports  the  Commission  in  identifying 
priorities  for  European  activities  related  to  observations, modelling  and  services  to  be  aligned  with  the  Global 
Framework for Climate Services and for planning for Horizon 2020. 
The full version of this work package report, with a statement on the use of the resources for each beneficiary, can 
be found in Annex 1. 

2.3	Project	management	during	the	period		
 This section summarizes information on the  management of the  consortium during the reporting period.  

 
 
Payment of the financial contribution to the beneficiaries 
The pre‐financing to the project has been paid by the EC to the coordinator (UHAM) who has received it on behalf of 
the beneficiaries. The payment of the pre‐financing to the beneficiaries has been made in 2012 according to the table 
below. 
No.  Participant  EC contribution 

budgeted 
(a) 

Guarantee fund 
share 
(b) 

Retention share
(c) 

Max EC contribution 
distributable 
(d) 

Pre‐financing 
including 
guarantee 
fund share 
(e) 

Pre‐financing 
received by 
the 
coordinator 
(f) 

Pre‐financing 
paid to the 
beneficiary 
(g) 

1  UHAM  1,913,307.19  95,665.36  191,330.72 1,626,311.12 1,020,366.73  924,701.37 924,701.37
2  MPG  352,800.00  17,640.00  35,280.00 299,880.00 188,148.24  170,508.24 170,508.24
3  UPMC  476,798.55  23,839.93  47,679.86 405,278.77 254,276.67  230,436.74 230,436.74
  CNRS  223,068.46  11,153.42  22,306.85 189,608.19 118,962.41  107,808.98 107,808.98
4  UIB  302,880.00  15,144.00  30,288.00 257,448.00 161,525.90  146,381.90 146,381.90
5  UNIRES  140,904.00  7,045.20  14,090.40 119,768.40 75,144.10  68,098.90 68,098.90
6  GEOMAR  786,979.00  39,348.95  78,697.90 668,932.15 419,695.90  380,346.95 380,346.95
7  DMI  557,015.13  27,850.76  55,701.51 473,462.86 297,056.17  269,205.41 269,205.41
8  HAV  584,246.80  29,212.34  58,424.68 496,609.78 311,578.82  282,366.48 282,366.48

9  FMI  274,735.17  13,736.76  27,473.52 233,524.89 146,516.27  132,779.51 132,779.51
10  MRI  438,429.20  21,921.46  43,842.92 372,664.82 233,814.29  211,892.83 211,892.83

11  NIOZ  438,347.53  21,917.38  43,834.75 372,595.40 233,770.74  211,853.36 211,853.36

12  SAMS  456,145.20  22,807.26  45,614.52 387,723.42 243,262.24  220,454.98 220,454.98
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13  NERC  265,789.48  13,289.47  26,578.95 225,921.05 141,745.53  128,456.05 128,456.05
14  NERSC  375,750.00  18,787.50  37,575.00 319,387.50 200,387.47  181,599.97 181,599.97
15  VITO  254,310.00  12,715.50  25,431.00 216,163.50 135,623.52  122,908.02 122,908.02
16  GIM  240,180.00  12,009.00  24,018.00 204,153.00 128,087.99  116,078.99 116,078.99
17  DTU AQUA  352,254.41  17,612.72  35,225.44 299,416.24 187,857.27  170,244.55 170,244.55
18  MSS  164,466.89  8,223.34  16,446.69 139,796.85 87,710.19  79,486.85 79,486.85

  Total  8,598,407.00  429,920.35  859,840.70 7,308,645.95 4,585,530.45  4,155,610.10 4,155,610.10

 
Table 2: Distribution of pre‐financing to beneficiaries (a) according to the DOW, (b) Guarantee fund share, Fin. Guid. Page 10, 5% 
maximum contribution Article 6 GA,  (c) Retention share, Fin. Guid. Page 10, 10%  retention of  the EU contribution,  (d) Max EC 
contribution distributable (=Budget GA  ‐ guarantee fund  ‐ retention share) (85.00%), (e) Pre‐financing  including guarantee fund 
share (53.33%) Art. 6 GA, (f) Pre‐financing received by the coordinator, Fin. Guid. Page 10 (48.33%), (g) Pre‐financing paid to the 
beneficiary 
 
 
Management of the consortium 
The consortium agreement has been finalized soon after signature of the grant agreement with the EC. It is based on 
the DESCA template. This agreement regulates the internal activity in the project. The final version of the agreement 
was signed by all partners on 19 September 2012. A copy can be retrieved in the intranet, in the section “Contractual 
documents”: http://naclim.zmaw.de/Contractual‐docs.2246.0.html 
The overall  legal, ethical, financial and administrative management, together with any other management activities 
foreseen  in  the DOW, with  the exception of  coordination of  research and  technological development activities,  is 
provided  by  the  Project Office  (UHAM).  The  Project Office  is  located  in Hamburg  and  hosted  by  the  Institute  of 
Oceanography of the University of Hamburg. We are in charge of the project coordination and management. Contact 
details are available in our website: http://naclim.zmaw.de/Project‐office.2136.0.html 
No new beneficiaries have been added to the consortium in this first reporting period. 
 
Data policy for the NACLIM project 
The overall data policy of the project is reported in the deliverable D6.5 Data Policy submitted Jan. 2013. This can be 
found  in  the  intranet. The  specific data policy documents elaborated by  the each  core  theme  can be  found here: 
http://naclim.zmaw.de/Data‐System.2387.0.html 

 
2.3.1	Consortium	management	tasks	and	achievements	
 The project is up and running according to schedule and budget. 

 The pre‐financing received by the Commission was fully transferred to the partners.  

 An informal report on the status of the activities and progress in the work packages for the first 12 months of the 
project was submitted to the Project Office (UHAM) in December 2013 stating the status of commitments (staff 
hired,  contracts  signed…)  and  in  terms  of  payments.  This  interim  report  is  available  on  the  website: 
http://naclim.zmaw.de/Reports.2540.0.html  The  interim  report was  sent  to  the  EC  for  information  in  January 
2013 

 There were several deadlines agreed in the DOW for project month 18 (April 2014):  

 A number of deliverables and milestone  reports have been alredy uploaded  in  the EC database. These 
reports are all avaialble in the project website too.  

 The list of publication and dissemination activities was updated with the inputs collected in these reports. 
Further updates will be done during July‐August 2014 and are going to be finalised in September 2014. 

2.3.2	Problems	which	have	occurred	and	how	they	were	solved	or	envisaged	solutions	
None. 
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2.3.3	Changes	in	the	consortium	
The following changes were already communicated to the European Commission: 
 

Beneficiary no. 1 University 
of Hamburg (coordinator) 

Changes in the administration, letter of 22 July 2013 to the EC Project Officer Franz 
Immler. Changes have implemented in the participant portal by the UHAM LEAR. 
 

Beneficiary no. 14  This beneficiary has changed its legal name in “Stiftelsen Nansen Senter fpr Miljoog 
Fjernmaling” (effective date 01/11/2012). This has been confirmed by the EC in the 
information letter N. 1 to grant agreement. 
 

Beneficiary no. 18  This beneficiary has changed its name has changed its legal name in “Marine Scotland” 
(effective date 01/11/2012). This has been confirmed by the EC in the information letter 
N. 1 to grant agreement. 

Marine Scotland has changed the ICM (effective date 01/11/2012). This has been 
confirmed by the EC in the information letter N. 1 to grant agreement. The new ICM is 
the Specific Flat Rate of 60% in the database. The change has been done in November 
2013, as per LEAR request and it was due to update of accounting system with effective 
date 01/04/2009.  
The NACLIM EC officer, Franz Immler, was informed about this in May 2014 and he 
received the new budget proposal to be applied to partner Marine Scotland (MSS). 
Franz Immler confirmed in his communication 1that: “Since the change was caused by a 
change of ICM, these numbers are indicative anyway and do not constitute a major 
change in the use of resources there is no need for an amendment of the DoW.” 
Table 3 clarifies the new distribution of the budget of this beneficiary. 

 
 
 
 

                                                            
1 Ares(2014)1672036 ‐ RE: ICM change and NACLIM budget: Marlab 
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Table 3: MSS outdated budget (tables on the left side) with the breakdown of “Other direct costs” and the new 
budget is (tables on the right side) with the new breakdown of “Other direct costs”. All amounts indicated are 
estimates. 
 

2.3.4	List	of	project	meetings,	dates	and	venues	
Annual Meetings 
Annual Meeting 2013, 1‐2 October 2013, Trieste (IT)  
Documentation available here: http://naclim.zmaw.de/Trieste‐2013.2609.0.html  
Kickoff Meeting, 7 November 2012, Barcelona (ES)  
Documentation available here: http://naclim.zmaw.de/Barcelona‐2012.2251.0.html  
 
Core theme or work package meetings 
This list is not exhaustive 
CT1/CT3 Meeting 19‐20 March 2014, Hamburg (DE)  
Documentation available here: http://naclim.zmaw.de/Core‐themes‐1‐and‐3.2508.0.html  
CT1 /CT3 Meeting: 22‐23 April 2013, Hamburg (DE)  
Documentation available here: http://naclim.zmaw.de/Core‐themes‐1‐and‐3.2508.0.html  
CT2 Meeting: 5‐6 March 2013, Hamburg (DE)  
Documentation available here: http://naclim.zmaw.de/Core‐theme‐2.2417.0.html#c8398  
WP4.1 Video conference 14 June 2013  
Documentation available here: http://naclim.zmaw.de/Core‐theme‐4.2565.0.html  
WP4.2 Meeting, 13‐14 June 20132, Antwerp (BE)  
Documentation available here: http://naclim.zmaw.de/Core‐theme‐4.2565.0.html  
 



NACLIM  1st Progress Report   Project months 1‐18 
 
 

 	
Page	24	

	

End‐user meetings 
3rd EUM 2014, 10‐11 February 2014, KDM, Brussels (BE) 
2nd EUM, 24‐25 September 2013, Almada (PT) 
1st EUM 2013, 13‐14 June 2013, Antwerp (BE) 
Documentation available here: http://naclim.zmaw.de/End‐user‐meetings.2567.0.html 
 

2.3.5	Project	status	and	planning	
The project is currently running according to schedule and budget. 
Deliverables and milestones indicated in the work plan (DOW) have been achieved and delivered: see the cells 
marked in green in Table 4. 
In the upcoming months, we are planning the following activities and meetings: 

 The Annual Meeting in Berlin (DE), on 14‐15 October2014 

 An additional End‐user meeting in Berlin (DE) on 16 October 2014 

 To our knowledge, an EC review is foreseen to take place in Summer 2014. Suggestions with names of 
external reviewers were provided to the EC Project Officer Franz Immler in early 2013. The new EC Project 
Officer, Claus Brüning, is following up on this matter. 

 
 

Year  2012  2013  2014 

Month  Nov  Dec  Jan  Feb  Mar  Apr  May  Jun  Jul  Aug  Sep  Oct  Nov  Dec  Jan  Feb  Mar  Apr 

Project 
month 

1  2  3  4  5  6 7 8 9 10 11 12 13  14  15  16 17 18

WP1.1                                      
WP1.2                                    D18 

WP1.3                                    D19 

WP2.1                        D12           MS3 
D21 

WP2.2            D6           D14           D8 

WP2.3                        D15 
D16 

         D17   

WP3.1                        D9             

WP3.2                        D10             
WP4.1                                    MS2 

D11 

WP4.2                                    D20 
WP5.1                                      

WP5.2    D3 
D61 

            D7     MS1 
D13 

          D24 

WP5.3          D021                           

WP6    D4 D5                               

Annual 
meetings 

                                  

Table 4: Achieved deliverables and milestones  
 

 
2.3.6	Impact	of	possible	deviations	from	the	planned	milestones	and	deliverables	
We have a minor deviation in the implementation of the activities described in deliverable D22.14: 1st batch‐Newly 
acquired & updated  time series provided  to data portal  for CMIP model data comparison. Activities  to obtain new 
data from the mooring in the Labrador Sea to be supplemented with telemetry, carry out a transatlantic hydrographic 
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survey, and  initiate glider sections  in  the Rockall Through have been scheduled  for summer 2014, because no ship 
time could be obtained  in 2013 for some activities  in the  Irminger Sea, and hence the merge of the CIS and LOCO2 
mooring, and the deployment of four new moorings in the Irminger Current on the Reykjanes Ridge is going to take 
place first in summer 2014. For further details please refer to: D 22.14 Word document 
This delay does not have a negative impact on the rest of the project. 
 
2.3.7Any	changes	 to	 the	 legal	status	of	any	of	 the	beneficiaries,	 in	particular	non‐profit	public	bodies	
secondary	and	higher	education	establishments,	research	organisations	and	SMEs	
The  beneficiary  no.  1  University  of  Hamburg  has  changed  its  status  to  Research  Organisation  (effective  date 

01/11/2012). This has been confirmed by the EC in the information letter N. 1 to grant agreement. 

 
2.3.8	Development	of	the	project	website	
The website: 

 Describes the project goals, consortium, structure and expected outputs to a lay audience  

 Provides information about upcoming events http://naclim.zmaw.de/News.2127.0.html  

 Hosts audio‐visuals targeting a lay audience http://naclim.zmaw.de/Media‐center.2204.0.html  

 Collects all project publications http://naclim.zmaw.de/Deliverables‐Publications.2133.0.html  

 Contains  information  about  the  ECOMS  initiative  and  other  projects  linked  to  NACLIM 
http://naclim.zmaw.de/We‐cooperate‐with.2215.0.html 

The website is a living archive for giving evidence of what we do, why we do it and how passionately we do it.  
In the course of 2014, on request of the representatives of the three cities acting as a case study in WP4.2, we have 
started  to  add  some pages dedicated  to  them  for  increasing  their  visibility  in  the project.  Each  city/case‐study  is 
described in a special page. This section is going to be expanded in the upcoming months. The example of the city of 
Almada can be found here: http://naclim.zmaw.de/Almada‐PT.2713.0.html  
 
 
2.3.9	Development	of	the	intranet	
A description of  the  intranet  is available here: D6.4 Design and  implementation of  the  intranet  submitted  in Dec. 
2012. 
For accessing the intranet: 
ID: freshwater 
PW: 241205 

 

2.3.10	Co‐ordination	activities:	communication	between	beneficiaries	
Tools	for	communication	within	the	consortium	
For  improving  document  exchange  and  the  supporting  the  information  flow  among  partners,  the  Project  Office 
(UHAM) has set up: 

 An intranet http://naclim.zmaw.de/Intranet.2217.0.html The access to the intranet is provided to all NACLIM 
scientists and to the European Commission services.  

 An  internal newsletter  for  informing partners about publications, deliverables, deadlines and availability of 
data, and ease communication within the consortium. 

 
Cooperation	with	European	initiative	for	climate	observations,	modelling	and	services	(ECOMS)	
The ECOMS initiative was launched at the General Assembly in collaboration with EUPORIAS, NACLIM and SPECS. The 
coordinators of the FP7 projects under ECOMS (which also include CLIM‐RUN, COMBINE, ECLISE, EMBRACE, IS‐ENES II 
and EUCLIPSE) met in February 2013 and have since then written a recommendations paper on priorities of activities 



NACLIM  1st Progress Report   Project months 1‐18 
 
 

 	
Page	26	

	

relating  to  climate  observations,  modelling  and  services.  These  recommendations  have  fed  into  the  European 
Commission’s (EC) plans to shape Horizon 2020 
	
Cooperation	with	other	projects/programmes	and	scientific	communities	
We have established cooperation with the following working groups, projects and networks: 
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Acronym  Networks and programmes    NACLIM scientists involved 

ICES  Working  groups  “Working  Group  on  Oceanic  Hydrography”  and 
“WGWIDE  stock  assessment  working  group  on  Mackerel  and  Blue 
Whiting” 

http://www.ices.dk/Pages
/default.aspx 

Mark Payne DTU AQUA 
Héðinn Valdimarsson MRI  
Karin M. Larsen, Hjalmar Hatun, 
Bogi Hansen HAV 
Bee Berx MSS 
Laura de Steur NIOZ  
Bert Rudels FMI 
Martin Visbeck GEOMAR 
Svein Oesterhus UIB 

OSNAP  
 

Overturning in the Subpolar North Atlantic Programme  
The  five‐year  effort  is  part  of  the U.S.‐led Overturning  in  the  Subpolar 
North Atlantic Program (OSNAP). The scientists are going to deploy a new 
observing  system  in  the  sub‐polar  region  of  the  North  Atlantic Ocean. 
International  collaborators  include  researchers  in  the  United  Kingdom, 
Canada, Germany,  France  and  the Netherlands.  The  goal  is  to monitor 
crucial ocean currents in the North Atlantic which shape the climate:  

http://www.o‐snap.org  Laura de Steur NIOZ 

MASTS   Marine Alliance for Science and Technology for Scotland  is a consortium 
of organisations engaged  in marine  science and  represents  the majority 
of Scotland's marine research capacity.  
 

http://www.masts.ac.uk  Stuart Cunningham SAMS 

NAVIS   North  Atlantic  Virtual  InStitute  in  conjunction  with  OSNAP,  NACLIM 
supports  the NAVIS,  a  virtual  institute  aimed  at  fostering  international 
collaboration and exchange of knowledge and personnel focused on the 
North  Atlantic  Ocean.  In  particular,  NAVIS  focuses  on  the  ocean 
circulation,  its  connection  to  climate variability on  interannual  to multi‐
decadal  timescales,  and  links  between  the  physical  ocean  and  the 
biogeochemistry of the North Atlantic 

http://navinstitute.org  Stuart Cunningham SAMS  
Most of the PI on the European 
side of NAVIS are also PI in 
NACLIM CT2 

NORMAP  is a project financed by the Norwegian Research Council. NACLIM WP3.2 
and  in  particular  partner  DMI  works  in  close  cooperation  with  the 
partnership  of NORMAP.  The  overall  goal  of NORMAP  is  to  create  and 
maintain a data  repository,  including metadata of  the high  latitude and 
Arctic  regions  based  on  Earth  Observation  data  from  polar  orbiting 
satellites  to  facilitate  and  stimulate  high  quality  and  original 
multidisciplinary  Earth  System  research,  application  and  education  in 

http://normap.nersc.no  Steffen Olsen DMI 
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marine, polar and climate sciences. 
 

RACE  is a project funded by the German Ministry of Research investigating the 
regional Atlantic circulation and global change. This project is coordinated 
by Detlef Stammer of UHAM.  
 

http://race.zmaw.de/  Detlef Stammer UHAM 

MiKlip  is  a  project  funded  by  the  German Ministry  of  Research  investigating 
Mittelfristige Klimaprognosen. This project is coordinated by MPG. 
 

http://www.fona‐
miklip.de 

Johann Jungclaus MPG 

EURO‐
BASIN 

is a Large  Integrated Project  is coordinated by  the National  Institute  for 
Aquatic Resources, at the Technical University of Denmark. The project is 
the  European  branch  of  the  International  BASIN  Program  (Basin‐scale 
Analysis, Synthesis & INtegration) and is focussing on climate and human 
forcing,  ecosystem  impact  and  consequences  for  living  resources 
management  in  the  North  Atlantic    In  particular:  work  package  8 
Advancing  Ocean  Management  and  work  package  6  Basin‐scale 
Integrative Modelling  

http://euro‐basin.eu/  Mark Payne DTU AQUA 

EU‐FP7 
RAMSES 

Reconciling  Adaptation,  Mitigation  and  Sustainable  Development  for 
Cities, which is mainly about climate adaptation. ICLEI, which is a partner 
in this project, helped us out in identifying and contacting potential target 
cities  (Berlin  and  Almada).  Through  our  contacts with  RAMSES  partner 
WHO,  we  have  gained  a  better  insight  into  suitable  heat  exposure 
indicators. 

http://www.ramses‐
cities.eu/ 

Koen De Ridder VITO 

MACCBET  A project funded by the Belgian Science Policy Office, has among its aims 
the simulation of  the urban climate of Brussels. Work on Brussels, even 
though this city is not among the NACLIM target cities, has allowed us to 
achieve an extra validation  for UrbClim, which  increases  the confidence 
we  can  have  in  the  model.  Conversely,  validation  results  obtained  in 
NACLIM have a positive impact in the MACCBET project 

  Koen De Ridder VITO 

MIRA  ‘Urban  Heat  Island  Indicators’  is  a  project  funded  by  the  Flemish 
Environmental Agency in the framework of its ‘State of the Environment’ 
reporting  duties.  The  focus  in  this  project  is  on  urban  heat  island 
indicators  obtained  from  in‐situ  measurements  and  satellite  remote 
sensing. Even  though  that  isn’t quite  the  focus  in NACLIM, our  study of 

  Koen De Ridder VITO 
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heat  stress  indicators  has,  together  with  the  interactions  with  WHO 
(RAMSES project, see above), certainly  induced an enhanced  insight  into 
suitable  indicators  for  (urban) heat  stress,  all  the more  as  the  Steering 
Committee  of  this  project, which  is  present  at  each meeting,  involves 
members of a wide range of expertise domains and policy fields, including 
health,  heat‐health  action  plans,  air  pollution,  as well  as  several  urban 
administrations.  

VITALS 
(Canada)  

VITALS= Ventilation, Interactions and Transports Across the Labrador Sea  
VITALS is implementing activities along the AR7W section, the 
hydrographic section that crosses the Lab Sea and is performed by the 
Canadians since decades. Moreover, the VITALS colleagues plan to install 
an "OOI" type array of moorings, as it will be installed in the Irminger Sea 
in September 2014 in the Labrador Sea, where the K1 mooring will be a 
part of. With the installation of NACLIM, OOI, VITALS, and OSNAP, a 
complementary set up of mooring‐ array will be installed in the two main 
deep convection areas in the Subpolar gyre 
 

http://assyria.eas.ualberta
.ca/~myers/VITALS/index.
htm 

CT2 partners of NACLIM are 
cooperating with VITALS and US 
OOI programmes 
Johannes Karstensen GEOMAR 
Martin Visbeck GEOMAR 
 

US Ocean 
Observing 
Initiative 
(OOI) 

The OOI program is managed through the OOI Program Office housed 
within the Consortium for Ocean Leadership in Washington, D.C. Ocean 
Leadership is a not‐for‐profit corporation of member institutions 
including universities or other nonprofit institutions, organizations, or 
governmental entities involved in oceanographic sciences or related fields 
and that are organized for educational or scientific purposes. Ocean 
Leadership has contracted with five Implementing Organizations (IOs) for 
the development, construction, and operation of the OOI. 

http://oceanobservatories
.org/about/ooi‐program‐
management/ 

CT2 partners of NACLIM are 
cooperating with VITALS and US 
OOI programmes 
Johannes Karstensen GEOMAR 
Martin Visbeck GEOMAR 
 

MEOPAR  The Marine Environmental Observation Prediction and Response Network 
(MEOPAR) is a team of outstanding, Canadian natural and social scientists 
working to reduce our vulnerability to marine hazards and emergencies. 

Presently, over 50 MEOPAR researchers from 12 universities and 4 federal 
departments are collaborating on 7 research projects, but our network 
and projects are growing. 

Hosted at Dalhousie University, MEOPAR is funded by the Government of 
Canada’s Network of Centers of Excellence Program and was established 

http://meopar.ca/  Martin Visbeck GEOMAR 
Johannes Karstensen GEOMAR  
Stuart Cunningham SAMS are in 
contact with Doug Wallace who 
is leading the MEOPAR Inc. 
There is a link between NACLIM 
and MEOPAR through their 
teams. 
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in 2012. MEOPAR is a Canadian not‐for‐profit corporation 

EPOCASA  Enhancing seasonal‐to‐decadal Prediction Of Climate for the North 

Atlantic Sector and Arctic, coordinated by Noel Keenlyside (UIB) 

http://www.bjerknes.uib.
no/pages.asp?kat=186&la
ng=2 

Gao Yong Qi NERSC  

GREENICE  Impact of future cryospheric changes on Northern Hemisphere. Climate, 
green growth and society, coordinated by Noel Keenlyside (UIB) 

http://www.toppforskning
sinitiativet.org/en/prosjek
ter/prosjekter‐innenfor‐
green‐growth/impact‐of‐
future‐cryospheric‐
changes‐on‐northern‐
hemisphere.‐climate‐
green‐growth‐and‐society‐
greenice 

Gao Yong Qi NERSC 
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3. Deliverables and milestones tables 
Deliverables	
The table of the deliverables can be seen in the Participant Portal. Deliverables with a PU status are available here: 
http://naclim.zmaw.de/Deliverables.2224.0.html The full list of deliverables is available here (with links to the 
documents): http://naclim.zmaw.de/Non‐public‐deliverables.2247.0.html  
 

Milestones	
The table of the deliverables can be seen in the Participant Portal. This list is available as well here 
http://naclim.zmaw.de/Milestones.2132.0.html For each milestone, a short report is available in this section. 
 
MS Nr.   Work 

Package 
Milestone Name  Lead Partner Deliverable 

Date 
Comments 

MS1   WP52  User needs mapped 
and implemented 
in Climate Services 
Plan 

UHAM  PM 12  Means of verification: Workshop 
reports,literature reviews, 
andsurvey results published on 
website. 

MS2  WP41  Case studies for 
analysis identified 

DANMARKS 
TEKNISKE 
UNIVERSITET 

PM18  Means of verification: list 
published in the intranet 

MS3  WP21  Monitoring system 
on the shallow East 
Greenland shelf 
established 

VLAAMSE 
INSTELLING 
VOOR 
TECHNOLOGISC
H ONDERZOEK 
N.V. 

PM18  Means of verification: 
moorings deployed 

Table 5: Milestones attained pm 1‐18. 

4. Explanation of the use of the resources 
The explanations on the use of resources have been entered in the financial reports in FORCE (form C) by all 

partners. We have tried, as far as possible, to standardize the information presented there across the partners, to 

ease the understanding and monitoring of the costs by the EC officers. 

5. Other significant meetings 
This list is not exhaustive 
 
16 May 2014 (webinar) 
World Ocean Council facilitating industry involvement in arctic research and observations, Arctic Webinar To Advance 
Industry Participation in Major New Arctic Science Funding Program 
 
23‐28 February 2014 Ocean Sciences, Hawaii (USA) Johannes Karstensen (GEOMAR) discussions with the OSNAP and 
the OOI and VITALS partners (see WP 2.2 report for more details) 
 
7 February 2014, Community building and consultation around the establishment of an integrated European /Atlantic 
Ocean Observing System: connection with existing EU research infrastructures and FP7 projects, Brussels (BE) 
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16 December 2013, NACLIM workshop on recent studies on development of AMOC in the North Atlantic, Guest: Dr. 
Vladimir Stepanov, Hamburg (DE) 
 
December 2013 Irminger Sea Workshop 2013, Boston (USA) J. Karstensen (GEOMAR): Coordination of NACLIM 
activities in the Irminger Sea für LOCI/NIOZ & CIS / GEOMAR 
 
11 December 2013 Scientific consultation on scientific data with Dr. Achim Rössler Univ. Bremen for experienced 
feedback on the use of PIES in CT2, Bremen (DE)  
 
10 Nov 2013 Meeting with AWI /Torsten Kanzow ‐GEOMAR to discuss NACLIM observation work, Kiel (DE) 
 
7 November 2013, Meeting “International cooperation programmes for observations”: RAPID, Labrador and Irminger 
Sea, and Greenland‐Scotland Ridge, Remote sensing, link to matching projects in US and Canada, link to South 
Atlantic/Antarctic and Arctic initiatives, New novel observations platforms/systems such as gliders and self‐reporting 
moorings systems, Modelling component supporting the observing system, Hamburg (DE)  
 
October 2013 Meeting GEOMAR‐IOW Warnemünde, Warnemünde (DE) 
Meeting on ocean observatories: presentation of real‐time data telemetry system to be used at the K1 & CIS mooring 
 
August 2013 Technical meeting on the design and optimization of the joint LOCO/CIS mooring merge in the Central 
Irminger Sea, GEOMAR, Kiel (DE), Guest: C. Begler 
 
June 2013 KDM Future Perspectives of Ocean Observatories in Germany, Hamburg (DE) 
J. Karstensen (GEOMAR): Presentation of Central Irminger Sea & Labrador Sea mooring 
 
29 Apr ‐1 May 2013 Southampton (UK) Stuart Cunningham (SAMS) Meeting with Penny Holiday about NA subpolar 
work 
 
February 2013 Workshop on data processing Reykjavik (IS) Workshop at Marine Research Institute in Reykjavik on 
data processing and analysis of the Kogur mooring array north of Denmark Strait (UIB, UNIRES, NIOZ, MRI) 
Svein Østerhus, Laura de Steur 
 

List of acronyms used in the text 
This is a brief list of explanation of the acronyms used in the report. A very complete glossary for Oceanography and Related 
Disciplines is available here: http://stommel.tamu.edu/~baum/paleo/ocean/ocean.html  
 
A 
ADCP   Acoustic Doppler Current Profiler 
AI  Anomaly Initialization  
AMO Atlantic Multidecadal Oscillation  
AMOC Atlantic Meridional overturning circulation  
AUV autonomous underwater vehicle 
 
C 
CAA  Canadian Arctic Archipelago 
CFC chlorofluorocarbon 
CMIP5 Coupled Model Intercomparison Project Phase 5 
CT  Core Theme (element of the project structure grouping several work packages) 
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CTD Conductivity Temperature Depth 
CTD abbreviation for Conductivity‐Temperature‐Depth, an instrument for performing oceanographic measurements  
 
D 
D  Deliverable 
DS  Denmark Strait 
 
E 
EIC   East Iceland Current 
EKE  Eddy Kinetic Energy 
 
F 
FB  Faroe branch 
FBC  Faroe Bank Channel  
FC  Full State Initialization employing Flux Correction  
Fov  freshwater transport associated with the Atlantic Meridional Overturning Circulation across 35°S  
FSC  Faroe‐Shetland Channel  
FSI  Full State Initialization 
 
G 
GCM   Global Climate Models 
GMC  General Circulation Models  
GrIS Greenlandic ice sheet  
GSR Greenland‐Scotland Ridge 
 
I 
IB  Iceland branch 
IGCM  Intermediate General Circulation Model  
ISR Iceland Scotland Ridge 
 
L 
LADCP Line‐Acoustic Doppler Current Profiler 
LSW  Labrador Sea Water 
 
M 
MDR Main hurricane development region 
MOC Meridional Overturning Circulation  
 
N 
NA  North Atlantic 
NAC  Norwegian Atlantic Current  
NADW North Atlantic Deep Water 
NA MOC North Atlantic Meridional Overturning Circulation  
NAO North Atlantic Oscillation  
 
O 
OSSE   Multi‐model observing system simulation experiment 
 
P 
PlaSim Planet Simulator  
PLADAS Planet Data Assimilation System 
PUMA   Portable University Model of the Atmosphere 
PV  Potential vorticity 
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R 
Ri  Richardson numbers  
RMSE Root‐mean‐squared‐error 
R/V  Research Vessel 
 
S 
S  Salinity 
SIC  Sea ice concentration 
SLA  Sea Level Anomaly 
SSH  Sea Surface Height  
SSS  Sea Surface Salinity 
SST Sea Surface Temperature 
SRES‐A2 IPCC A2 scenario  
SSEC Scientific Steering and Executive Committee 
SV  Singular vectors 
 
T 
T  Temperature 
THC Thermohaline Circulation  
 
W 
WP  Work Package 
WTR  Wyville Thomson Ridge 
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1. Executive summary 
During the first 18 months of the project, the focus of our analysis has been on the following topics: 

1. In the recent decades, a decline in Arctic sea ice area and thickness has been observed. Based on 

historical simulations with six coupled climate models, we have investigated the relation between Arctic sea 

ice decline and ice export through Fram Strait for the period 1957 to 2005. 

Key result: For the model with the largest number of simulations, an increase of the ice export through Fram 

Strait similar to the estimated observed trend can explain almost 20% of the total simulated decline in Arctic 

sea ice. 

 

2. We have investigated the poleward ocean heat transport and related Arctic sea ice changes for the period 

1950 to 2005. 

Key result: Increased heat transport in the Barents Sea Opening has first of all an influence on sea ice area in 

the Barents Sea in terms of reduced congelation growth, while bottom melting is important for the variability in 

the central Arctic Ocean.   

 

3. North Atlantic / Arctic sea surface temperature (SST) and sea ice cover influence the atmospheric 

circulation and with that also the climate over Europe. Based on initialized hindcast prediction experiments 

with three coupled climate models, we have investigated the predictability of SST and sea ice cover in the 

Nordic Seas.  This is work in progress, but one interesting result is the relatively high predictability six to 

eight years ahead of the SST in the eastern part of the Nordic Seas and in the Barents Sea (i.e. along the 

inflow path of warm water from the subtropics) as well as of the sea ice cover in the Barents Sea. 

 

4. The strength and extent of the North Atlantic subpolar gyre has far-reaching consequences for the climate 

in the northern North Atlantic by regulating the amount of warm and saline subtropical water advected 

northward. Based on initialized hindcast prediction experiments with the MPI-M coupled climate model, we 

have investigated the predictability of the subpolar gyre strength, with a focus on the strong weakening of 

the gyre in the mid-1990s. 

Key result: The strong decline in the gyre strength in the second half of the 1990s, which was followed by a 

large biogeographical shift, including economically important fish species, in the northeastern North Atlantic, 

could have been predicted using prediction experiments initialized with the ocean state from about year 1993 

onwards.  

 
2. Work package objectives 
• To assess, in a multi-model approach, the predictability of the North Atlantic/Arctic Ocean surface state 

and of key ocean parameters controlling it. 

• To quantify the uncertainty in predictions of the near-future North Atlantic/Arctic Ocean surface state. 
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3. Work progress and achievements 
 

3.1Summary of progress towards objectives and tasks  
 
Task 1.1.1 Quantify hindcast predictability and uncertainties in near-future predictions of the North 
Atlantic/Arctic ocean surface state 
(i) Regarding the observed decline in Arctic sea ice in the last decades, we have investigated the relation 

between Arctic sea ice decline and Fram Strait ice export using historical simulations with six coupled 

climate models. 

(ii) Regarding the sea ice processes influencing the change in Arctic sea ice, we have investigated the 

relative importance of the different sea ice processes using the Norwegian earth system model. 

(iii) Regarding the predictability of the North Atlantic /Arctic ocean surface state, we have investigated the 

predictability of sea surface temperature and sea ice cover in the Nordic Seas using initialized hindcast 

prediction experiments with three coupled climate models. In contrast to the subpolar North Atlantic, the 

predictability of the ocean surface state in the Nordic Seas has so far received little attention in the 

literature. 

 
Task 1.1.2 Quantify hindcast predictability and uncertainties in near-future predictions of key oceanic 
quantities controlling the North Atlantic/Arctic ocean surface state 
(iv) Regarding the predictability of key oceanic quantities controlling the North Atlantic / Arctic ocean surface 

state, we have investigated the (potential) predictability of the North Atlantic subpolar gyre strength, with 

a focus on the strong weakening of the gyre in the mid-1990s, using initialized hindcast prediction 

experiments with the MPI-M coupled climate model. The strength and extent of the gyre regulate the 

amount of warm and saline subtropical water advected northward. 

 
 
3.2 Results achieved 
Task 1.1.1 Quantify hindcast predictability and uncertainties in near-future predictions of the North 
Atlantic/Arctic ocean surface state 
(i) Relation between Arctic sea ice decline and Fram Strait ice export  

We have investigated the relation between Arctic sea ice area / thickness and ice export through Fram Strait 

for the period 1957 to 2005, based on historical simulations with six of the CMIP5 coupled climate models, 

including the MPI-M model. Over the last decades, most models simulate a decreasing September sea ice 

area and a slow, general thinning of the sea ice cover. None of the models, however, reproduces the observed 

thinning. The simulated southward export of sea ice through Fram Strait constitutes a major fraction of the 

Arctic sea ice in most models: 10–20% of the Arctic sea ice is annually exported. Our analysis suggests that 

the larger Fram Strait ice export, the larger the loss in the September sea ice area and the larger the general 

thinning of the Arctic sea ice. Focusing on the model with the largest number of ensemble simulations, we 

have been able to quantify the effect of Fram Strait ice export on Arctic sea ice properties. For this particular 
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model (green symbols in Figure 1), an increase of the Fram Strait ice export similar to the estimated observed 

trend can explain almost 20% of the total simulated decline in Arctic sea ice area and thickness over the last 

decades.  

 
Figure 1: Trend in Fram Strait ice export versus trend in Arctic sea ice thickness for six coupled climate 
models. The black dashed line denotes the observed trend in Fram Strait ice export. 
 
 

(ii) Sea ice processes and Arctic sea ice 

Results from the Norwegian earth system model were used to examine relationships between Arctic sea ice 

area and ocean heat transports through the primary Arctic gateways. Comparisons were made with two other 

models from the CMIP5 archive which has the required outputs for calculating ocean heat transports. Based on 

an evaluation with respect to heat transports, the Norwegian model was found to be best suited to study the 

effects of heat transports on sea ice area, and conclusions are based on results from this model. The Arctic 

Ocean was divided into two regions, the Barents Sea and the central Arctic Ocean. The sea ice area variability 

was further analyzed in terms of frazil and congelation growth, top and bottom melting, and heat transports in 

the Barents Sea Opening (BSO) and the Fram Strait (FS). In the Barents Sea, increased heat transport in the 

BSO has first of all an influence on sea ice area in terms of reduced congelation growth, while bottom melting 

is important for the variability in the central Arctic Ocean. The negative trend in sea ice area is considerably 

greater in the Barents Sea than in the central Arctic Ocean, despite the central Arctic Ocean area being much 

larger, and reflects the major trend in the BSO heat transport. The model results in this study suggest that the 

ocean has stronger direct impact on changes in sea ice mass in terms of freezing and melting than the 

atmosphere, both in mean and with respect to variability.  

(iii)  Predictability of sea surface temperature and sea ice cover in the Nordic Seas 
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We have investigated the predictability of sea surface temperature (SST) and sea ice cover in the Nordic Seas, 

based on initialized hindcast prediction experiments covering the last 50 years with three of the CMIP5 coupled 

climate models, including the MPI-M model. Preliminary analysis suggests that in general the predictability of 

SST and sea ice cover in the Nordic Seas is relatively low. One interesting result, however, is the higher 

predictability six to eight years ahead of the SST in the eastern part of the Nordic Seas and in the Barents Sea 

as well as of the sea ice cover in the Barents Sea. This higher predictability along the flow path of warm water 

from the subtropics is best visible in the MPI-M model (right panel in Figure 2). One possible explanation for 

the higher predictability at longer lead times is the realistic simulation of the propagation of warm anomalies 

from the subtropics (initialized at the beginning of the hindcast prediction experiments) to the polar region. This 

hypothesis will be investigated within the next reporting period. To enlarge the number of models, we also plan 

to include initialized hindcast prediction experiments with the Norwegian coupled climate model, if they become 

available within the time frame of this study. 

 

 
Figure 2: Correlation coefficients between time series of observed sea surface temperature and time series of 
sea surface temperature constructed from the initialized hindcast prediction experiments according to lead 
time. The black contours indicate where the correlation coefficients are statistically significant at the 95% level 
according to a t-test. 
 
 
Task 1.1.2 Quantify hindcast predictability and uncertainties in near-future predictions of key oceanic 
quantities controlling the North Atlantic/Arctic ocean surface state 
 
(iv)  Predictability of North Atlantic subpolar gyre strength 

We have investigated the (potential) predictability of the North Atlantic subpolar gyre (SPG) strength, based on 

initialized hindcast prediction experiments covering the last 60 years with the MPI-M coupled climate model. 

Both the maximum and the area-averaged gyre strength are skillfully predictable up to two years ahead (red 

squares in Figure 3). This result is in agreement with Wouters et al. (2013), based on the maximum SPG 

strength in initialized hindcast prediction experiments covering the last 20 years with the EC Earth model. The 

(potential) predictability of the maximum SPG strength reaches the significance level also for a lead time of 
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eight years. The reason for this is not clear. We did not find a delayed response to the initialization of the 

meridional overturning circulation, as has been described for the predictability of the subpolar sea surface 

temperature and upper-ocean heat content (Matei et al., 2012). Most likely it is attributable to coincidence 

given almost zero correlation for the preceding and following lead times. The relatively limited predictability of 

the SPG strength might be understandable, as the gyre strength is strongly influenced by the atmospheric 

forcing, which itself is expected to be of only limited predictability. The (potential) predictability for lead times of 

one and two years of both the maximum and the area-averaged SPG strength is slightly higher than, but not 

significantly different from the predictability of a damped persistence model (green squares in Figure 3), but 

outperforms the predictability based on uninitialized model simulations (blue line in Figure 3). 

 

         
Figure 3: Correlation coefficient between time series of the area-averaged / maximum SPG strength from the simulation 
used to initialize the hindcast prediction experiments (taken as the ‘true’ gyre strength) and time series of the area-
averaged / maximum SPG strength according to lead time, constructed respectively from the initialized hindcasts (red 
squares) and from a damped persistence model based on the ‘true’ gyre strength (green squares). The blue line gives the 
correlation coefficient between the ‘true’ gyre strength and the area-averaged / maximum SPG strength from uninitialized 
model simulations. The black dashed line indicates where the correlation coefficients are statistically significant at the 
95% level according to a t-test.  
  
The analysis shown in Figure 3 is based on time series of the last 60 years. Analysis of subperiods suggests 

that the largest (potential) predictability is found in the mid-1990s, where it also significantly outperforms the 

predictability of the damped persistence model. In the mid-1990s, the SPG is characterized by a strong decline 

in the gyre strength, which was followed by a large biogeographical shift (including economically important fish 

species) in the northeastern North Atlantic (Hatun et al., 2009). According to previous studies, this decline in 

the gyre strength was not only caused by the actual atmospheric forcing (i.e. the abrupt drop in the NAO in the 

winter 1995/96), but also by the ocean initial state governed by the strongly positive NAO in the preceding 

seven winters (Lohmann et al., 2009), and might therefore be predictable. Analysis of the gyre strength in the 

individual hindcasts reveals that the hindcasted gyre strength in the mid-1990s indeed closely follows the ‘true’ 

gyre strength (Figure 4 for the maximum gyre strength). Our analysis further suggests that the predictability of 
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the mid-1990s weakening of the gyre is related to the initialization of the strong warming of the subpolar North 

Atlantic in the mid-1990s and the associated decline in the doming of the subpolar isopycnals. 

  

        
Figure 4: Maximum SPG strength from the simulation used to initialize the hindcast prediction experiments 
(taken as the ‘true’ gyre strength, black line) as well as from the individual ensemble members (thin orange 
lines) and the ensemble mean (red line) of the initialized hindcast prediction experiments with initial conditions 
from years 1990 to 1997.   
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Not applicable. 
 
 

4. Data management  
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Lohmann, K. and D. Matei: Predictability of North Atlantic subpolar gyre strength with a focus on the mid-1990s 
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sea surface temperature in the North Atlantic sector in three CMIP5 models. Manuscript in preparation 



 

  Page 12  
  

 

Jungclaus, J.H., K. Lohmann and D. Zanchettin: Enhanced 20th century heat transfer to the Arctic simulated in 

the context of climate variations over the last millennium. Manuscript in preparation. 

 

Jointly with WP4.1: 

Payne, M.R., P.  Brun, E. Curchitser, S.-I. Ito, M. Jones, K. Lohmann and D. Matei: Prove it! Approaches to 

validating model forecasts, projections and predictions in marine systems. Manuscript to be submitted to 

WKSICCME special edition (Progress in Oceanography?) 

 
 
7. Sustainability  
Interaction with other work packages 
 
Task 1.1.1 (assessing the hindcast predictability and the uncertainties in predictions of the North 
Atlantic/Arctic ocean surface state based on the CMIP5 decadal prediction experiments) feeds  

• into WP1.2, task 1.2.3 (establishing the atmospheric response to the predicted ocean surface state 

changes in the CMIP5 decadal prediction experiments), 

• into WP4.1, tasks 4.1.3/4 (assessing the hindcast predictability and the uncertainties in predictions for 

case studies of North Atlantic ecosystem species based on the CMIP5 decadal prediction experiments) 

and 

• into WP4.2, task 4.2.2 (performing and analyzing urban climate simulations based on the CMIP5 

decadal prediction experiments). 

 

Task 1.1.2 (assessing the hindcast predictability of heat and volume transports across key sections in 
the North 
Atlantic) benefits from CT2 (all WPs) providing time series of transports across the Greenland-Scotland-Ridge 

and in the subpolar North Atlantic. The predictability in the multi-model assessment in WP1.1 is compared to 

the initialized modelling approaches with other ocean fields and satellite observations of WP3.1. WP3.1 

provides the skill information to WP1.1 for benchmarking. 

 

For the interactions between WP 1.1 and WP 2.3: please see the text under WP 2.3. 
 
Collaboration with WP1.2, WP1.3 and CT3: Combined CT1 and CT3 workshop in Hamburg in March 2014 in 

order to coordinate the analysis regarding the influence of the North Atlantic / Arctic ocean surface state on the 

atmosphere and the related atmospheric predictability. The lagged influence of Arctic sea ice and Eurasian 

snow cover on the North Atlantic Oscillation suggested from analysis of observations by IPSL-UPMC shall be 

investigated in existing simulations with the coupled climate models of the NACLIM partners.  
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Collaboration with WP4.1: Assessment of the realism of the simulated subpolar gyre strength and hydrography 

in the northeastern North Atlantic against observational data in a stand-alone MPI-M ocean model simulation 

forced with atmospheric reanalysis fields. The goal of this collaboration is to assess the hindcast predictability 

of physical quantities showing a clear link with North Atlantic ecosystem species. Joint publication discussing 

the reliability of forecasts based on biological and physical models. 

 

Collaboration with German RACE project: The predictability studies performed by MPI-M within the German 

RACE project are of high relevance for NACLIM. Most importantly: decadal forecasts of sea surface 

temperature in the subpolar North Atlantic, and assessment of hindcast predictability of the North Atlantic 

meridional heat transport and of the overflow strength across the Greenland-Scotland-Ridge. In general, our 

publications are joint studies between RACE and NACLIM WP1.1. 

 
Efforts for this work package 
 
The full description of the use of the resources for each beneficiary is available in FORCE. Please refer to the 

forms C and their details in FORCE. 
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Partner Planned  

(see table WT6 in the 
DOW) 
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Total 54 21.08  
Total estimated effort for this deliverable (DOW) was 54 person-months. 
 
8. Deliverables for this reporting period 
None. 
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Executive summary 
The space-time patterns of sea surface temperature (SST), sea ice concentration (SIC), northern snow cover, 

and western boundary current changes that most impact the atmospheric circulation, the surface conditions, 

and the storm track in the North Atlantic/European sector on seasonal to decadal time scale have been 

identified and their seasonality established, based on a statistical analysis of the observations and atmospheric 

reanalyses. The EU FP7 THOR adjoint assimilation system has been used to identify sensitivities of 

predictable air temperature over northern Europe on SST in the North Atlantic, and sensitivity studies with an 

atmospheric GCM have been made to investigate the influence of the predicted autumn ice loss in the Arctic. 

 

Two modes of atmospheric response to North Atlantic SST anomalies were found at the seasonal scale: a 

summer response resembling the East Atlantic Pattern, and an early winter response resembling the NAO. On 

interannual to decadal timescales, a SST anomaly that closely resembles the Atlantic Multidecadal Oscillation 

(AMO) precedes a negative NAO-like atmospheric signal. The decadal variability of the Kuroshio Extension 

also influences the atmospheric circulation over Europe in winter. Atmospheric model response studies have 

been undertaken to understand the main mechanisms of the atmospheric response to the AMO and to the 

variability of the subarctic front in the North Pacific, and a corresponding analysis of several climate model has 

been undertaken. 

 

The influence of cold season SIC changes was investigated. The NAO drives a SIC seesaw between the 

Labrador Sea and the Greenland-Barents Sea and in return the seesaw precedes a mid-winter/spring NAO-like 

signal of the opposite polarity. In addition, a late winter/spring pattern resembling a combination of the NAO 

response to the Atlantic SIC seesaw and the Aleutian-Icelandic Low seesaw response to in-phase SIC 

changes in the Bering and Okhotsk Seas lags the SIC anomalies by 8 weeks. Cold season North Pacific SST 

anomalies also precede a NAO/AO-like signal by a few weeks.  

 

October and November SIC anomalies in the Arctic were found to precede the winter NAO, a SIC reduction in 

the northern Barents-eastern Kara Seas preceding a negative NAO. A negative winter NAO also follows a 

faster progression of the Eurasian snow cover during October. Both atmospheric responses are mediated by 

absorption of vertical wave activity flux into the stratosphere. 

 

Ensemble numerical simulations with an atmospheric GCM were used to investigate the influence of the ice-

free Arctic during autumn that is predicted to occur by the mid 21th century. The loss of the sea ice and the 

associated increase in Arctic SST should substantially warm (by up to 10°C) the overlying atmosphere over the 

Arctic Ocean, the North Pacific and North Atlantic, and large parts of high-latitude continents during autumn 

and early winter, while the predicted changes are smaller in mid winter. 
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Finally, it was shown that the sensitivity of the atmosphere to SST can be estimated using a coupled 

atmospheric-ocean model and its adjoint, which was developed further during NACLIM. The SST affects the 

atmosphere in Europe on the daily time scale mainly kinematically via heating or cooling the air temperature 

above. On longer time scales of several days, dynamic effects become more relevant. The optimal patterns 

resemble the regression patterns on North Atlantic SST, suggesting that SST most efficiently affects the 

atmospheric circulation by triggering an NAO-type response. 

 
1. Work package objectives 

 
• Identify the sea surface temperature (SST), surface salinity, and sea ice patterns that optimally influence the 

atmosphere in the North Atlantic/European sector on seasonal to decadal time scales and quantify their 

climatic impacts. 

• Assess the ability of climate models to reproduce these impacts, identify their potential predictability, and use 

observations to downscale the model predictions from global to local scales. 

• Quantify the impact of Arctic changes on polar meso-cyclone activity. 

 
2. Work progress and achievements 

 
3.1Summary of progress towards objectives and tasks  
 
Task 1.2.1 Identification of the atmospheric response to ocean surface state changes 
 
The EU FP7 THOR adjoint assimilation system, which is now called CESAM and which consists of the MITgcm 

ocean and the Plasim atmospheric component is used for the calculation of sensitivities of near surface air 

temperature over northern Europe with the center over Germany to the SST in the North Atlantic. Before 

achieving this first sub goal of the WP, several problems associated with the chaotic dynamics of the model 

and the non-smoothness of some model parameterizations had to be solved. Tests with different cost functions 

for measuring the averaged near-surface atmospheric temperature were performed and a cost function was 

defined such that the resulting adjoint has a small fraction of high frequencies. As a next step the numerical 

error, appearing at the stage of interpolation from atmosphere grid to ocean grid were removed and the 

remaining couple of outliers were removed by histogram filter. The computations of the atmospheric 

sensitivities to SST were carried out with a configuration where processes associated with humidity were 

switched off. 

 
Task 1.2.2 Attribution and assessment of the boundary forced changes 
 
Atmospheric model response studies have been undertaken to understand the main mechanisms of the 

atmospheric response to the AMO and to the variability of the subarctic front in the North Pacific. 
 
Task 1.2.3 Application to climate model predictions 
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The wintertime response to the natural variability of the AMOC and its link with the AMO has been investigated 

in several state-of-the-art climate models used in CMIP5 to assess the ability of these models to represent 

decadal climate fluctuations. 

 
Task 1.2.4 Impact of Arctic changes on polar meso-cyclone activity 
 
Work has been conducted in order to better understand the role of surface conditions (sea ice, sea surface 

temperature) in their development. It has been shown that sea ice decline at the end of the summer may play a 

role in the lower activity observed in early/mid winter during the last years. For more details, please see the 

section 3.2. 

 
 
3.2 Results achieved 
 
Task 1.2.1 Identification of the atmospheric response to ocean surface state changes 
The pattern of sensitivities of the air temperature over Europe with respect to SST changes reveals different 

mechanism by which the air temperature over Europe can be affected by SST anomalies in the North Atlantic.  

On short periods of typically a day, anomalies in regions near the continent are relevant and kinematic 

sensitivities are dominant, which suggest that these SST anomalies primarily affect the air temperature by a 

change in heating. Over longer time scales of several days, the contribution from the dynamic sensitivities 

gains importance.  

 
Fig 1. Sensitivity of near surface atmospheric temperature on 15-th of February in Northern Europe to SST 56 
hours before the end of the target period. 

Patterns suggest that a tripolar SST mode is most efficient in changing the atmospheric air temperature by 

exiting an NAO circulation mode which affects the strength and pathways of advection. However, even over 

these extended time scales, the kinematic sensitivities remain by far dominant. The computed pattern of 
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sensitivities might be used as a guideline for optimal places of deployment of observational and prediction 

systems, since the sensitivities indicate the regions which have the largest impact on the formation of the near- 

land temperature anomalies in Europe.  The patterns here indicate that SST in the eastern North Atlantic, 

which is in fact a region where climate models show particularly high skill for the prediction of SST, is most 

important for predicting the climate over Europe. 

 

The SST influence onto the atmospheric circulation was also investigated using a maximum covariance 

analysis (MCA) of the 20th century reanalysis The MCA revealed two significant modes of atmospheric 

response at the seasonal scale, one in summer and one in early winter. The spatial pattern of the two modes is 

shown in Fig. 2 for the geopotential height at 500 hPa (Z500) when SST leads by 3 months. The summer 

response resembles the East Atlantic Pattern. The early winter response resembles a negative phase of the 

North Atlantic Oscillation (NAO), albeit shifted south. Both modes are robust and have a significant impact on 

temperature and precipitation in Europe and North America. At interannual to decadal time scale, a significant 

atmospheric response resembling a negative phase of the NAO was found in winter. As shown in Fig. 3, the 

SST anomaly closely resembles, and is highly correlated with, the Atlantic Multidecadal Oscillation (AMO). The 

climatic impact of the AMO-like mode in winter is illustrated in Fig. 4. The mechanisms controlling the 

atmospheric response were investigated. The summer atmospheric response is in part driven by ascending 

motion (left) over the tropical North Atlantic, although SST forcing in the subpolar North Atlantic also 

contributes. The early atmospheric winter response seems to be mainly driven locally by the subpolar SST. 

 

       
 

 
Fig. 2. First MCA mode homogeneous pattern for SST (in K) and heterogeneous pattern for Z500 (contour in 
m) of the first MCA mode when the JJA (left) and DJF (right) atmosphere lags SST by 3 months. The square 
covariance SC, the correlation R and the SC fraction SCF of the MCA modes is indicated at the top of each 
map. 
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Fig.3. As in Fig. 1 for low-pass filtered fields when SST leads Z500 by 3 years. 
 
 

          
Fig. 4. Climate impact of the SST low frequency variability in winter (JFM): (Left panel) atmospheric 
temperature at 850-hPa, in K (Right panel) rainfall, in mm d-1, regressed onto the MCA SST time series 3 year 
earlier. The color shades are masked if the significance is above 10%. 
 
 
The hemispheric influence of the observed variability of the western boundary current extensions in the North 

Pacific has been investigated. Frankignoul et al. (2011) have shown that the meridional shifts of the Oyashio 

Extension had a significant influence on the North Pacific Oscillation/Western Pacific teleconnection pattern, in 

a positive phase for a northward OE displacement, with an equivalent barotropic high over western Europe and 

lows over southeastern Europe and Greenland. The signal was most significant in winter. Using a new index of 

the monthly variability of Kuroshio Extension (KE), we have shown that the decadal variability of the KE during 

1979-2012 also has a significant influence on the northern hemisphere atmospheric circulation in the cold 

season. The KE modulates the SST, which affects the heat exchanges with the atmosphere. The largest 

response over the North Pacific sector in found from October to January (ONDJ), but significant 

teleconnections occur the North Atlantic sector slightly later in the season, persisting thru late winter, with 

some resemblance with the Arctic Oscillation. 
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The space-time patterns of Arctic sea-ice concentration (SIC) anomalies that most impact the atmospheric 

circulation during North Atlantic/European winter and spring were estimated by MCA. In the North Atlantic 

sector, the interaction between the NAO and a SIC seesaw between the Labrador Sea and the Greenland-

Barents Sea dominates. The NAO drives the seesaw and in return the seesaw precedes a mid-winter/spring 

NAO-like signal of the opposite polarity, thus acting as a negative feedback, with a delay of about 6 weeks, 

which corresponds to an atmospheric signal in mid-winter/spring. Statistical significance increases when North 

Pacific SIC is included in the analysis. A pattern resembling a combination of the NAO response to the Atlantic 

SIC seesaw and an Aleutian-Icelandic Low seesaw-like response to in-phase SIC changes in the Bering and 

Okhotsk Seas lag the North Pacific SIC by 8 weeks (Fig. 5). Adding SST anomalies to the SIC anomalies in 

the MCA leads to a loss of significance when the MCA is limited to the North Atlantic sector, and a slight 

degradation in the Pacific and hemispheric cases, suggesting that SIC is the driver of the mid-winter/spring 

atmospheric signal. However, North Pacific cold season SST anomalies also precede a NAO/AO-like SLP 

signal by 3 to 4 weeks.  

 

 
 
Fig. 5.  Covariance map for SIC (left, in %) and SLP (right, in hPa) when hemispheric SIC leadsg SLP by 8 
weeks.The time series were normalized so that the maps show typical amplitudes. The SC, correlation R, and 
the SCVF are indicated, with the estimated significance level. 

 
 

A second study focused on the influence of SIC and snow cover extent in Eurasia onto climate earlier in the 

cold season. We have considered Arctic SIC during autumnal months, September throughout November, and 

winter Euro-Atlantic SLP in the 1979/80-2012/13 period, using MCA. The most significant SIC influence was 

found by considering SIC in the eastern Arctic in October and November, when a SIC decrease in the Barents-

Kara Seas precedes a negative NAO phase in winter. The cross-validation NAO skill does not achieve 5% 

significance, however. The SIC influence is associated with an amplification of the meridional eddy heat flux 
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and an enhancement of upward wave activity between middle and subpolar latitudes. The injection of 

tropospheric wave activity into the stratosphere weakens the polar vortex, yielding eventually to a negative 

phase of the NAO/AO. We have also investigated the lagged relationship between autumn Eurasian SCE and 

the winter NAO using MCA, taking into account the recent finding that the progression of October SCE over the 

continent is a better NAO predictor than the October-mean anomaly. The analysis is in progress 

 

Future projections indicate that the Arctic can likely be sea ice free during the autumn at mid-21th century or 

even earlier. However, the anomalous forcing of the climate system by an ice-free Arctic is not clear. To 

investigate the possible response of the autumn and winter atmosphere to an ice-free Arctic in autumn, we 

have performed ensemble numerical simulations with an atmosphere general circulation model. In the 

simulations, the set up of the sea ice-free conditions represent the combination of the fully removed autumn 

Arctic sea ice and the associated SST changes. The results (Fig. 6) showed that the loss of the sea ice and the 

associated increase in SST in the Arctic Ocean can substantially warm the overlying atmosphere over the 

Arctic Ocean, the North Pacific and North Atlantic, and large parts of high-latitude continents. The increased 

surface air temperature can reach above 10 degree. Meanwhile the SLP changes show wave patterns with 

anomalous low covering the Arctic Ocean and the North Pacific, which imply the modulation of the planetary 

waves. Three weak but significant positive anomalous SLP centers are found over northwest America, 

northern Europe and the northern part of the East Asia. This does not resemble a typical negative AO or NAO 

pattern. The zonal mean significant SAT changes can reach the regions north of 40N during the autumn and 

the early winter but cannot persist after December. The winter SLP changes are weaker than the autumn ones 

and show more regional wave patterns, perhaps reflecting the stronger internal variability.  
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Figure 6 (Top) Oct-Nov mean SAT and (mid) SLP changes in response to the autumn ice free in the Arctic. 
(bottom) the zonal mean SAT responses. The green dots present the region where the response is significant 
at the 95% confidencee level  
 
 
Task 1.2.2 Attribution and assessment of the boundary forced changes 
In order to study SST or freshwater perturbation patterns that can lead to maximum impact on the atmosphere 

over Europa, the  CESAM model was expanded to a high resolution version. Parallel to the 4 degree/T21 

version the adjoint system of Task 1.2.1 is based on, a version with a 1 degree ocean and a T42 atmosphere 
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was configured. The past period was dedicated to the tunig of climate of this high resolution version. To this 

end, the ocean and atmospheric components were first tuned separately to reproduce the observed climate. 

After coupling, the radiation parametrization was  further adjusted to provide near balanced energy fluxes at 

the surface. Since despite nearly balanced energy fluxes, the climate of the model was drifting, the 

configuration was further adjusted by rearranging the  runoff from the continents. The drift was further reduced 

through enhancing the freshwater input into the Arctic Ocean by redirecting rivers into the Arctic. At this point, 

the model still has not a stable climate and the meridional overturning keeps declining. However, it can be run 

over 100 yrs with a realistic climate. Although  the configuration of the model is not yet finalized, for short 

experiments lasting only a few month to a few years the  climate is reasonably stable and perturbation 

experiments can be started. To this end, we will use the high resolution configuration in tangent linear forward 

mode. Similar to the adjoint sensitivity experiments presented  in Task 1.2.1 and D18, the tangent linear 

configuration makes use of the simplified version that excludes processes related to humidity. The effect of this 

approximation can be evaluated by comparison with results from bred vectors based on the full nonlinear 

model. 

 

Using the atmospheric component of the IPSL-CM5 LR climate model with prescribed AMO-like SST anomaly 

forcing derived from a coupled run, we have investigated the mechanisms of the atmospheric response in the 

cold season, its seasonal variability, the relative importance of high latitude versus mid latitude forcing, and the 

impact of sea ice changes. In a related NSF-funded project, we have also investigated the cold season 

atmospheric response to meridional displacements of the subarctic front (Oyashio Extension) using CAM-5, as 

well as its dependence on the model resolution 

 

 

Task 1.2.3 Application to climate model predictions 
The wintertime response to the natural variability of the AMOC and its link with SST and the AMO has been 

investigated in several state-of-the-art climate models used in CMIP5 to assess the ability of these models to 

represent decadal climate fluctuations. So far we have considered IPSL-CM5 LR, IPSL-CM5 MR, CCSM3 and 

CCSM4. 
 

Task 1.2.4 Impact of Arctic changes on polar meso-cyclone activity 
Polar lows (PL) are intense small-scale storms often generated at the boundary between sea ice and open 

water in regions of large temperature gradients (Fig. 7). Over the North Atlantic, they form during the cold 

months (October –April), and there is a large inter-annual variability. 

Work has been conducted in order to better understand the role of surface conditions (sea ice, sea surface 

temperature) in their development. It has been shown that sea ice decline at the end of the summer may play a 

role in the lower activity observed in early/mid winter during the last years. Reduced sea ice over the Barents 
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Sea in January/February creates more favorable conditions for PL development at the end of the season 

(March-April). An illustration of this relationship could be observed for March 2013 (with more than 15 polar 

lows over the Norwegian/Barents Sea) and March 2007 (no polar low). The role of Sea Surface Temperature is 

more difficult to clearly establish, even if a significant fraction of PL forms in regions of strong gradients. The 

intensification of a PL over the Kara Sea in January 2009 was clearly linked to the polynia which had formed 

the days before.  

Planned activities for the upcoming 12 months include a more global statistical analysis, and the analysis of 

coupled ocean-atmosphere simulations in order to i) check if similar signatures are found in models, and ii) 

better understand the mechanisms that explain these results.  

 
Fig. 7 A polar low over the Kara Sea, 16 January 2009 (NOAA-17 MOZAIKK 2009-01-16 17:40, 
polarlow.met.no/stars/ ) 
 
3.3 (If applicable) Reasons for deviations 
Not applicable. 
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3.4 (If applicable) Reasons for failing to achieve critical objectives and/or not being on 
schedule 
Not applicable. 

 

3.5 (If applicable) Corrective actions 
Not applicable. 

 
3. Data management  

With regards to observational data, this work package only makes use of publicly available data. Model 

simulation can be obtained from the PI involved. 
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16-19 July 2013, US.AMOC/UK RAPID International Science Meeting, 

Baltimore USA 

Guillaume Gastineau (UPMC): The influence of the Atlantic Multidecadal Oscillation on the observed Northern 

Hemisphere atmospheric circulation 

 

August 2013, Workshop on Climate implications of frontal scale air-sea interaction, Boulder, USA 

Claude Frankignoul (UPMC):  Influence of the variability of teh Kuroshio Extension on the atmospheric 

circulation  

 

19-20 March, 2014  NACLIM CT 1.2/CT 1.3 topical meeting, Hamburg 

M. Vicomte (CNRS) : The connexion between SST/SIC/formation and occurrence of intense mesoscale storms 

 

 

5. List of publications 
 

Peer reviewed articles 
Frankignoul, C., N. Sennéchael, and P. Cauchy, 2014: Observed atmospheric response to cold season sea ice 
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14 winter climatological analysis.  Tellus A, submitted. 

 

Plans for future publications 
Gastineau, G, Frankignoul, C, (2014) Influence of the North Atlantic SST variability on the atmospheric 

circulation during the 20th century. 

 

Révelard, A., C. Frankignoul, N. Sennéchael, and Y-O Kwon (2014) Influence of the decadal variability of the 

Kuroshio Extension on the atmospheric circulation in the cold season 

 

Vlasenko. A, Köhl, A., Stammer, D. (2014) Sensitivity of atmospheric near-land temperature in Europe to SST 

 

6. Efforts for this work package 
The full description of the use of the resources for each beneficiary is available in FORCE. Please refer to the 

forms C and their details in FORCE. 

 
Person-months 
 
Partner Planned  

(see table WT6 in the 
DOW) 

Person-months (actuals) Period covered 

UPMC 48.00 35.48 November 2012-April 2014 
NERSC 18.00 1.47 November 2012-April 2014 
UHAM 48.00 14.37 November 2012-April 2014 
Total 114.00 51.32  
Total estimated effort for this deliverable (DOW) was 114 person-months. 
 
 
8. Sustainability  
 
Interactions with other work packages 
There are close interactions with WP 1.1 (establishing the atmospheric response to the predicted ocean 

changes in the CMIP5 hindcast experiments) and WP 1.3 (linking the surface fields that most affect the 

atmosphere to ocean circulation and variability), as detailed below. 

 

WP1.2 provides input to: 

• WP 1.3 and in particular to: Task 1.3.1, Task 1.3.2 a), Task 1.3.3 a) In particular with the data and outcome of 

thedeliverables D18, D37 and D49. 

• WP 1.1 and in particular to Task 1.1.1 

• WP4.2 and help obtaining insight into the climatic impact of oceanic fields, and in particular its spatial 
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distribution over land, to support the selection of cities within Europe to be simulated with the urban climate 

model (Task 4.2.1 – first item). As WP 1.2 aims to evaluate the CMIP-5 models, its work is very useful to 

WP4.2 in the selection of climate model output fields, which are to serve as boundary forcing data for the urban 

climate model. 

• WP4.1, as WP1.2 assesses the ability of the CMIP-5 models to predict the state of the atmosphere. 

 

For the interactions between WP 1.2 and WP 2.3: please see the exhaustive explanation under WP 2.3. 

 

As for the interactions with CT3: 

• WP3.1 provides the skill information to WP1.2 for benchmarking. 

• The oceanic focus in WP3.2 (Task 3.2.1 and 3.2.2) complements the assessments detailed in WP 1.2. New 

data sets (SST/ IST) developed within WP3.2 (Task 3.2.3) will be utilised across several WPs, and by WP1.2 

as well. 

 

9. Deliverables for this reporting period 

Deliverable Nr.| Title | Delivery month/year | Partner in charge | Work package number | Status | Link to the 
document  

D 12.18 |Report on the identification of NA/Arctic ocean surface state changes 

that most affect atmosphere |April 2014 |UHAM and UPMC| WP 1.2 | Submitted |Word document 

http://naclim.zmaw.de/fileadmin/user_upload/naclim/Archive/Deliverables/D12.18.docx
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1. Executive summary 
 

WP1.3 has been dedicated to characterizing the surface state (notably sea ice cover and sea surface height) 

of the Arctic Ocean / subpolar North Atlantic and its variability over the last decades. The analyses have been 

based on both in situ and satellite observations. Because observations of ocean parameters over the Arctic are 

sparse, we also evaluated different regional and global coupled ocean-sea ice simulations or reanalyses in 

addition to observations. 

The observations have been used to investigate the variability and trends in the Arctic sea ice concentrations 

(SIC). Their seasonal dependency and their robustness in time have been investigated by performing separate 

analyses for the different months/seasons and for different sub-periods. Dominant spatial patterns of the 

interannual variability have been retrieved through principal component analysis. Special attention was paid to 

the growth season, during which a particularly large proportion (almost 50% of the variance) of the variability is 

captured by the dominant mode. A more detailed regional analysis of the sea ice cover was also performed in 

the Barents Sea in winter, when the region captures much of the total variability of the Arctic sea ice, including 

the definition of regional sea ice area indices.  

The averaged characteristics of the simulated ice thickness distributions have been evaluated with regards to 

satellite altimeter estimates. The latter, however, cover only part of the recent decade and do not yet give 

access to the interannual variability. To overcome this limitation, the sea ice thickness variability has been 

analysed from different hindcast model simulations and reanalyses over the observational period. The ability of 

the models to simulate the observed sea ice characteristics was determined. The relationships between the 

different sea ice parameters (so far concentration, thickness, drift) in terms of variability and trends were also 

investigated. 

A separate analysis of the sea surface height in the Arctic Ocean was conducted with the aim of describing 

and understanding the decadal variability. Tide gauge records from the Permanent Service for Mean Sea Level 

(PSMSL) (Woodworth et al., 2003) at 48 stations along the Russian coast, covering most of the 1950-1990 

period, have been compared with model results. Weekly gridded fields of sea level anomalies (SLA_SAT) were 

also processed specifically for the Arctic Ocean by Prandi et al., (2012a) based on data obtained from the 

ERS-1, ERS-2, GFO and Envisat missions. This data set has been successfully used by Prandi et al., (2012b) 

to characterize the sea level variability in the Arctic for the 1993-2009 period. 

Main results: 
- Trends in the SIC are highly seasonal both in amplitude and spatial distribution. The Barents Sea ice cover 

shows a strong negative trend in all seasons, while the only coherent positive trend is found in the Bering Sea. 

The trend is highly non-linear in most regions, with an abrupt enhancement starting within the last decade.  

- The trend impacts the interannual variability (obtained after removing a piecewise trend) of the SIC, both by 

allowing more variability to emerge in regions of less compact ice, and because the sharp reduction in 
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coverage leads to there being almost no variability in regions that become ice-free. Caution should therefore 

be exercised when characterizing the interannual variability over the full period.    

- The interannual SIC variability also reveals a strong seasonality in the patterns. A fairly coherent picture 

persists throughout the winter months, while the late summer-fall period shows less persistent features 

throughout both the season and the study period. The dominant modes of SIC variability during the growth 

season are well represented by the October variability. The latter shows a strong coherent pattern extending 

over the Barents and Kara Sea. 

- In winter, the Barents Sea sea ice cover shows more regional patterns of variability, leading to weak 

covariability between the northern and eastern sectors of the ice margin. These features are well reproduced in 

a hindcast simulation with a regional configuration of the NEMO-ORCA025 forced by the ERA-Interim 

reanalysis. Model results suggest that the northern sea ice edge would respond with a 1-11 month lag to the 

northerly winds, while the eastern margin shows a fast response to easterlies. Reasons for such differences 

are under investigation. One possibility is that the northern sea ice margin responds to the AW inflow in which 

temperature anomalies can be traced back to the western Barents Sea. 

- A suite of models run over the 1948-2007 period demonstrate different levels of ability to simulate Arctic 

Ocean surface characteristics among models. The best performance with respect to sea ice concentration was 

provided by the MICOM model. Two model experiments with assimilation of SIC observations have shown 

consistent spatial patterns and time evolution of the sea ice thickness over the 1979-2008 period. The first 

mode of ice thickness variability displays a large-scale pattern with enhanced variability in the East Siberian 

Sea. Patterns of covariability between SIC and sea ice thickness are also globally similar between the two data 

sets and show resemblance to the EOF patterns of the SIC and thickness.  

- There is an overall satisfactory representation of the spatial distribution of the averaged Arctic sea surface 

height in the model simulations when compared with satellite observations, and high correlations both with tide 

gauges over about 60 years and with summer averaged SLA_SAT. Since there is an excellent agreement 

between observations and models in terms of variability, an investigation of the causes of decadal-scale 

variations is possible with a high level of confidence. 

 

2. Work package objectives 
• Characterize the time-space sea surface variability in the Arctic/North Atlantic region. 

• Identify the mechanisms underpinning this variability and link them to indices of variability of the ocean 

circulation. 

• Provide information on the respective roles of the atmosphere and the ocean in this variability and identify 

feedback mechanisms between ocean anomalies and the overlaying atmosphere. 
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3. Work progress and achievements 
3.1Summary of progress towards objectives and tasks  
 
Task 1.3.1 Characterize the spatial patterns of the ocean surface state (sea ice, SSH) variability on 
seasonal to decadal time scales 
 
The research activities under task 1.3.1 have focused on characterizing the time-space variability of the ocean 

surface state (sea ice cover, SSH) over the decades of the satellite era (1979 to present) based on a joint 

analysis of observations and ocean-sea ice hindcast simulations.  

 
Arctic Sea ice  
One of the major features of the Arctic sea ice over the recent period is certainly the large decreasing trend in 

global variables, such as sea ice extent, area and volume, and several other parameters describing the state of 

the ice (thickness, drift, age, concentrations). While these trends all reflect the same obvious tendency toward 

a new Arctic sea ice state, they are highly non-linear in time, depend on the season and show a large spatial 

variability. Moreover, superimposed upon these trends is substantial interannual variability that is also highly 

variable in time and space as a result of a variety of complex processes. 

Satellite measurements of SIC, which provide the longest time series of the available observational data, have 

indisputably proved to be of immense value, both in monitoring sea ice variability and in evaluating the patterns 

of this variability and their links with wider climate. Sea ice concentrations (SIC) inferred from satellite radiance 

observations collected by the Nimbus-7 Scanning Multichannel Microwave Radiometer (SMMR) and by the 

channel 8, 11 and 13 of the Special Sensor Microwave/Imager (SSM/I) on board the Defense Meteorological 

Satellite Program (DMSP) were obtained from the National Snow and Ice Data Center (NSIDC) at a grid cell 

size of 25x25 km. Depending on the analysis, we used different SIC datasets. The analyses of the time-space 

variability of the Arctic SIC performed at UPMC were based on radiances processed with the Bootstrap 

algorithm (SIC; version 2, Comiso, 2000). Data from the Advanced Microwave Scanning Radiometer (AMSR-

E/AMSR2) were also analysed but, the results being found to be broadly compatible between the two data 

sets, the longer time series of the SSMI/S was given preference. The UHAM model evaluation of global Arctic 

sea ice extent was performed with SIC generated using the NASA Team (NT) algorithm developed by the 

Oceans and Ice Branch, Laboratory for Hydrospheric Processes at NASA Goddard Space Flight Center 

(GSFC) (Cavalieri et al., 1996).  

The dominant modes of the Arctic sea ice variability have been described based primarily on SIC. In particular, 

we examined the time evolution of the trend across the period, its dependency on the season and its spatial 

distribution. We showed that the trend impacts the short-term (seasonal to interannual) variability. The spatial 

patterns of the variability and their robustness over the sampling period were further characterized based on a 

principal component analysis, performed separately on the detrended monthly mean time series. Special 
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attention was paid to the growth season which, at the global scale, appears to explain a large part of the 

annual variability.  

Particular emphasis was also put on the Barents Sea region, which shows a persistent negative trend and 

strong interannual variability, both in fall, as part of a wider covarying pattern encompassing the Kara Sea and 

the Barents Sea, and throughout all winter months. Recent studies indicate that the ice cover in this region is of 

utmost importance for the present Northern Hemisphere climate (Petoukhov and Semenov, 2010, Liptak and 

Strong, 2014) and the severity of future winters in Europe (e.g. Yang and Christensen, 2012). A more detailed 

examination of the spatial distribution of the year-to-year winter sea ice anomalies in the Barents Sea allowed 

us to construct two distinct regional sea ice indices for the northern and eastern regions based on the sea ice 

area (SIA). A hindcast simulation run with the LOCEAN ARCtic-North Atlantic configuration of the NEMO-LIM2  

model on the ORCA025 grid (1/4° resolution) was then used to identify possible relationships to other sea ice 

parameters (thickness, drift, etc.). The model domain encompasses the Bering Sea, the Arctic Ocean and the 

Atlantic Ocean down to 30°S. The model, based on the NEMO-ORCA025 configuration, is spun up for 21 

years (1958-1978) with the ERA40 forcing, before the ERA-Interim forcing is applied over the period 1979-

2012.  

The quantity that is of arguably of the most interest in understanding climatic variability is sea ice volume, since 

this is a metric of the thermal capacity of the sea ice system. Calculation of this quantity requires knowledge of 

the sea ice thickness distribution; however, historically, there has been a dearth of observational ice thickness 

data, with the existing record being both spatially and temporally sparse. Gridded sea ice thickness data from 

ICESat campaigns (Kwok et al., 2008) are available on a 25-km grid from the Jet Propulsion Laboratory at 

http://rkwok.jpl.nasa.gov/icesat/index.html only for the recent decade. The short length of the satellite record 

does not give access to the interannual variability, nor to the trends over the last decades, and these have to 

be inferred from model simulation outputs. In recent years, a number of projects have attempted to produce a 

more coherent reconstruction of sea ice thickness / volume changes by assimilating satellite-based SIC into 

general circulation models. The output from two such projects, the Pan-Arctic Ice Ocean Modeling and 

Assimilation System (PIOMAS; described fully in Zhang and Rothrock, 2003 and Zhang et al., 2008) and a 

data assimilating experiment using the NEMO-LIM2 model (described in Massonnet et al., 2013 and Mathiot et 

al., 2012), have been analysed. Regarding the ice model components, PIOMAS utilises the Thickness and 

Enthalpy Distribution (TED), 12-category model, whilst NEMO-LIM2 employs the Louvain-la-Neuve sea Ice 

Model, version 2 (LIM2; Fichefet and Morales Maqueda, 1997), utilising the standard 2-category formulation 

(Hibler, 1979). Monthly-mean data of sea ice thickness have been analysed for both models. 

Model results from various regional coupled ice/ocean models have also been evaluated with respect to their 

ability to represent the Arctic sea ice extent. The MICOM model and a suite of MITgcm configurations (ATL) at 

different resolutions have been used at UHAM (Table 1) to analyse the seasonal and interannual variability of 

the sea ice extent. 
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Model 
run 

Region Mean 
spatial 
resolutio
n in the 
Arctic 

Period of 
integration 

Vertical grid Reference

ATL03 
MITgcm 
 

Atlantic Ocean 
north of 33◦S 
including the 
Nordic Seas and 
the Arctic Ocean.

~ 30 km 1948-2009 z-coordinates, 50 levels Serra et al., 2010

ATL06 
MITgcm 
 

Atlantic Ocean 
north of 33◦S 
including the 
Nordic Seas and 
the Arctic Ocean.

~ 15 km 1948-2007 z-coordinates, 50 levels Serra et al., 2010

ATL12 
MITgcm 
 

Atlantic Ocean 
north of 33 S 
including the 
Nordic Seas and 
the Arctic Ocean.

~8 km 1948-2009 z-coordinates, 50 levels Serra et al., 2010

MICOM 
 

North of 30 S with 
Nordic Seas and 
Arctic Ocean 
included 

~15 km 1948-2007 σ-coordinates,  35 levels Hátún et al., 2005

MPIOM Global ~7 km  1948-2003 z-coordinates, 80 levels von Storch et al., 
2012 
https://verc.enes.or
g/community/proje
cts/national-
projects/german-
projects/storm/ 
 

 

Table 1: Summary of the model setups used at UHAM  

 

Sea surface height (SSH) variability 
Models have been evaluated with regard to their ability to represent the sea surface height (SSH) in the Arctic 

Ocean. Revised Local Reference (RLR) tide gauge records from the Permanent Service for Mean Sea Level 

(PSMSL) (Woodworth et al., 2003) are used for the comparisons with model results. Monthly data from 48 

stations along the Russian coast were taken. Records on all these stations cover most of the 1950-1990 period 

and 9 of them have data up to 2009. For gaps that do not exceed 3 years, missing data were linearly 

interpolated. Stations with larger gaps were not included in the analysis. Since our analysis mainly 

concentrates on decadal variability, the seasonal cycle is removed from each station by fitting sinusoids with 

periods of 12 and 6 months and then applying a 12-month running mean. Data were corrected for the Glacial 

Isostatic Adjustment (GIA) and atmospheric pressure loading effects. A detailed description of the procedure, 

along with list of station names, positions and exact time spans, can be found in (Henry et al., 2012). 
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The sea level anomaly dataset (SLA_SAT) used here was processed specifically for the Arctic Ocean by 

Prandi et al., (2012a). It consists of weekly gridded fields of sea level anomalies with 1/8° resolution covering 

the latitudes between 50° N and 82° N and the period 1993-2009. The original data were obtained from the 

ERS-1, ERS-2, GFO and Envisat missions. Since satellite altimetry can only observe the SSH directly in the 

ice free ocean, data in the Arctic Ocean are mainly sampled during summer. This dataset has been 

successfully used by Prandi et al., (2012b) to characterize the sea level variability in the Arctic for the 1993-

2009 period. 

 

Task 1.3.2 Link ocean surface state variability to key ocean quantities 
The research activities under task 1.3.2 have focused so far on studying the relationships between the winter 

SIA variability in the Barents Sea and some ocean parameters. These relationships have been investigated 

based on hindcasts simulations with the LOCEAN ARCtic North Atlantic regional coupled sea ice-ocean model 

forced by the ERA-Interim atmospheric reanalysis over 1979-2013. We mainly focused on the link between the 

Northern mode of sea ice variability and the heat transport at the Barents Sea Opening or the heat content of 

the Atlantic Water (AW) layer. 

We examined the potential impact of the different branches of the AW inflow on the sea ice. The northern 

branch of the inflow at the Barents Sea Opening (BSO) enters through Hopen Trench and turns northward in 

the eastern Barents Sea toward Franz Joseph Land (Fig 1). Part of the water recirculates in Hopen Trench as 

a colder water mass re-entering the Norwegian Sea. The southern branch of the AW inflow flows cyclonically 

around the Southeastern Basin, then turns northward along Novaya Zemlya bank to enter St Anna Trough. 

The circulation is mainly barotropic and guided by the bottom topography.  
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Figure 1: Model 1979-2012climatology of  winter (JFM) (top) temperature at 110 m and (bottom) velocities at 110 m.  

 

The more energetic southern branch can advect the warm Atlantic water farther downstream (fig 1) so that the 

water is warmer off Novaya Zemlya than north of Central Bank. The AW core temperature is also more 

variable in the southern branch as the AW layer is covered by Arctic Water north of Central Bank. 

 
Task 1.3.3 Impact of the atmosphere on the Arctic/North Atlantic ocean surface changes 
The research activity under task 1.3.3 has been motivated by preliminary results suggesting a strong link 

between the variability of the sea ice in both the eastern and northern Barents Sea and the surface wind 

across to the ice edge. The mean winter wind in the Barents Sea is characterized by a cyclonic circulation 

centered at 15°E 72°N, which drives an eastward wind over the northern Barents Sea and south-westward 

wind over the south eastern Barents Sea (fig. 2). The maximum variance of the meridional wind is centered on 

75°N-45°E, whereas the zonal wind displays an area of maximum variance south of Svalbard. 
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Figure 2: Climatology of the winter (JFM) 10 m wind.  

 

Lagged correlation analysis has been performed on the 3 month averaged surface wind vectors in order to 

investigate the impact of the atmospheric forcing on the variability of the two (northern and eastern) modes. 

The surface wind forcing has been extracted from the ERA-Interim reanalysis. The same wind is used to force 

the LOCEAN ARCtic North Atlantic model allowing us to use the simulated sea ice fields (drift, thickness) in 

addition to sea ice concentrations to interpret the sea ice response to the atmosphere. 

 

3.2 Results achieved 
 

Task 1.3.1 Characterize the spatial patterns of the ocean surface state (sea ice, SSH) variability on 
seasonal to decadal time scales 
 
Large scale time-space variability of the Arctic sea ice concentration 

As widely reported in the literature, SIC demonstrates a strong decreasing tendency (shown in Figure 3). This 

trend is the most persistent in the region of the Barents Sea, where the loss is in excess of -0.5%/yr in all 

months (ranging from -0.50 to -1.25%/yr), and which has a mean total decrease of -25.6±18.9% in the region 

over the 34 year period. The only region showing a coherent increasing tendency in SIC lies in the marginal ice 

zone of the Bering Sea, where a band of increasing SIC is evident between January and April, centred at 

approximately 60°N. The strongest losses in SIC occur in the boreal summer, between July and October, 

where a coherent band of ice loss extends eastward from the Barents Sea, spanning the Kara, Laptev, East 

Siberian and Beaufort Seas (~45-240°E).  
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Figure 3: linear trend in SIC from SSMI over 1979-2012 period for March, June, September and December 

 

Whilst the linear analysis of the long-term trend accurately describes the total change over the study period, 

the rate of decrease of SIC is, in actuality, highly non-linear (e.g. Figure 4, top panels), and the long-term 

decreasing tendency is further accompanied by changes both in the magnitude of interannual variability and in 

the amplitude of the seasonal cycle. The loss of ice can induce either an increase or a decrease in the 

magnitude of interannual variability, depending on the transition involved; at a given location, there may be a 

change from (approximately constant) total coverage to partial ice coverage (Fig. 4), or from partial to zero ice 

coverage (4b). The first scenario implicates a substantial increase in interannual variability. The SIC at such a 

point, which prior to the transition, deviates very little from a mean value that is close to 100%, experiences 

significant interdecadal change, characterised by the non-linear, decreasing trend. However, in addition, such 

points also exhibit an increase in amplitude of the interannual variability around this trend as the reduced 

coverage becomes more susceptible to external forcing (4a, middle/lower panels). The second scenario, 

associated with a transition from partial to zero ice coverage, and a reduction in the standard deviation, is 

essentially a reversal of the first: such points undergo a transition from experiencing an interdecadal-scale 

decreasing trend in SIC, with associated large amplitude variability about the trend, to having both a variability 

and amplitude of zero as the region becomes ice free (Fig.4b, middle/lower panels). Due to the non-linearity of 

the long-term behaviour, a piecewise detrending method (as shown by the blue lines in the top panels of 

Figure 4) is used to remove the trend prior to the EOF analysis of spatial variability presented below. This 

method is chosen because it can be tuned to very closely match the non-linear interdecadal changes in SIC, 

and thus avoids the introduction of spurious phase relationships that arise as a result of bias in the interannual 

residual when this interdecadal fit is poor. 



 	
Page 13 

	
	 	

 

Figure 4. Top panels: October mean sea ice area (black line) and piecewise fit (blue line) for (a) Laptev and (b) Barents 

Seas. Middle panels: anomaly resulting from removal of piecewise fit. Lower panels: running standard deviation of SIC 

anomaly, with 11 year and 5 year window width, as indicated in the legend. 

 

The patterns of spatial variability associated with SIC are analysed through computation of monthly EOF 

modes. Rotation of the modes has little effect on the results, and thus, for brevity, only the unrotated results 

are presented here. The data were first analysed prior to removal of the interdecadal trend, and the proportion 

of variance explained by the first mode found to vary between a minimum of 20% (in May) and a maximum of 

39% (October). The greatest proportion of variance is explained in the months with the greatest interdecadal 

trend (August – October), and the first principal components (PC) for all months are dominated by the long-

term tendency. The spatial patterns of variability of the first mode are similarly consistent with those of the 

long-term trend. In contrast to the first mode, the proportion of variability explained by the second mode is 

rather consistent throughout the year, varying between 11 and 17%. The patterns of variability associated with 

the second mode are similar to those found on computing the modes after removal of the trend, discussed 

below. 

 

Correlation analysis of the PC and EOF modes computed from the piecewise-detrended data suggests that the 

persistence from month to month is not consistent throughout the year. Between January and April, the modes 
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for the individual months are significantly correlated, and exhibit a common pattern of variability in the first 

EOF, with the Barents and Greenland Seas and the Sea of Okhotsk varying coherently, whilst two bands of 

variability in the Bering Strait and Labrador Sea vary in anti-phase with these regions. These patterns are 

consistent amongst the first EOF modes of each of the months individually, and also in the seasonal mean of 

these four months (shown in the left panel of Figure 5). This wintertime pattern of variability explains ~28% of 

the total variability, and shows little sensitivity to the time period over which the analysis is performed, 

suggesting that the pattern is rather robust. 

 

 

Figure 5: 1st EOF modes of SIC seasonal means for January-April (1979-2012), and August-October averages (1979-

1995 / 1995-2012) using piecewise-detrended SIC data. 

 

During the transition from boreal winter/spring to summer, there appears to be little persistence from month to 

month. The correlation between the first mode EOF for May and April/June is not significant, with the same 

also being true for the correlation between June and July. In all analyses, May is dominated by a strong region 

of variability in the Barents Sea, whilst June is characterised by smaller, alternating patches of 

positive/negative variability that are not suggestive of a coherent large-scale response (not shown).  

 

The greatest sensitivity to the time period over which the analysis is performed is evident between July and 

October. An analysis of the 1979-1995 period shows a rather coherent response in the first EOF amongst 

these four months. However, in the analyses covering the 1995-2012 and the full 1979-2012 periods, July is 

notably less well correlated with the August-October modes, bearing a greater resemblance to the June EOF. 

Furthermore, again considering the months individually, the EOF modes over the time periods 1995-2012 and 

1979-2012 are notably changed relative to that of the 1979-1995 period. Notwithstanding this sensitivity to the 

years chosen for the study period, the first modes for August-October remain well correlated amongst 

themselves regardless of the time period of analysis. The first EOF mode of the seasonal mean of these three 

months is shown in Figure 5, middle/right panels for the 1979-1995 and 1995-2012 analyses. The 1979-1995 
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period is characterised by an anti-phase relationship between two coherent bands encompassing much of the 

rim of the interior Arctic Ocean (Figure 5, middle panel). In contrast, the 1995-2012 analysis shows regions of 

strong variability extending much further northward into the Arctic Ocean, accompanied by changes in both the 

strength and sign of the phase relationships of the earlier period (Figure 5, right panel). 

 

The significant interdecadal variability in the late summer/autumn season suggested by the above analysis 

motivates an investigation of the timing and spatial structure of differences in the growth period throughout the 

Arctic region. Employing daily SIC data (from bridged AMSR-E/AMSR2 only, due to data availability, and thus 

covering the period 2002-2012), the growth period is defined as the time between the dominant minimum in 

SIC and the beginning of November (determined to be a time after which increases in SIC are small) for each 

year. The mean start date for the growth season, as defined using this criterion, is shown in Figure 6a. The 

average SIC over this period at each point is then used to calculate the EOF modes of the growth season 

(Figure 6b/c). Application of the same criteria to SSMI/S data, temporally interpolated to a daily interval, 

suggests that the two estimates are compatible (Figure 6d). Comparison of these modes with the monthly EOF 

modes previously calculated shows that there is a good correspondence with the October EOF (Figure 6e/f), 

and this month is thus used as a proxy to investigate changes during the growth period over 1979-2012. 
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Figure 6: SIC growth period estimated from AMSR-E (a) and SSMI/S (d) data. (b/e): 1st EOF of the growth period / 

October. (c/f): as (b/e) but for the 2nd EOF. 

 

The October EOF analysis highlights a region of strong variability in the Barents Sea in the first 3 modes. In the 

first mode (Figure  7), this dominates the variability of the entire Arctic, with approximately 87% of the total 

variability for this mode being explained locally by the Barents Sea region. Analyses of two sub-regions, 

covering 0-180°E and the Barents/Kara Sea regions (10-100°E) reveal that the pattern is invariant under this 

spatial restriction; the PC are similarly almost identical between the three analyses (r=0.97 between the whole 

Arctic and Barents/Kara analyses). This co-variability is not restricted only to the highest mode, with significant 

correlation (r=0.69, significant at 95%) being evident also between EOF mode 3 of the entire Arctic / 0-180°E, 

and mode 2 for the Barents/Kara Sea region. These results thus suggest that the Barents/Kara Sea region is of 

significant interest in understanding recent sea ice variability. 
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Figure 7: Comparison of October EOF#1 for the entire Arctic and Barents/Kara Sea region. For the principal component 

panel, the red line shows the PC for the Barents/Kara Sea region and the black line that of the whole Arctic 

 

Winter sea ice variability in the Barents Sea 

The variability of the winter (JFM) sea ice in the Barents Sea is analyzed using the SSMR- SSMI/S dataset and 

the simulations of the LOCEAN coupled ocean-sea ice model of the Atlantic and Arctic region.  

    

 

Figure 8 : (a) SSMI climatological SIC in winter. The red line is the limit of the ice edge in the model climatology. The blue 

line represents the 90% SIC of the model climatology.(b) The standard deviation of the winter SIC for (b) the SSMI 

dataset (c) the model. In (b) and (c) the black contours define the boxes where the SIA is computed.    

 

In winter, the sea ice covers the northern and eastern parts of the Barents Sea (Fig. 8a). The maximum of the 

variance of the SSMI winter sea ice concentration (SIC) is located at the northern edge of the sea ice cover 

and along the western coast of Novaya Zemlya (Fig. 8b). To evaluate the variability in these areas, the sea ice 

area (SIA) has been computed over the two domains defined in Figure 8b. In the early 80s and after 2000, the 

SIA in the northern domain displays a sharp decrease (Fig. 9 left), whereas in between the trend is close to 

zero. A piecewise detrending has thus been applied to this time series. The trend of the SIA of the eastern box 

appears more regular, and a linear detrending has been chosen (Fig. 9 middle). The two time series display 

a b c
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quite distinct variations and the simultaneous correlation between the time series is not significant.  The 

regressions of the SIC on the two time series show two distinct patterns (Fig. 10) suggesting two regimes for 

the variability of the SIC in the Barents Sea: one regime (hereafter the northern regime) represents the 

latitudinal displacement of the northern edge, and the second one (hereafter the eastern regime) is associated 

with variations of the ice cover along Novaya Zemlya. These two modes are also found with a rotated EOF 

analysis. In January and February the northern regime is the dominant mode of SIC variability and the eastern 

regime appears as the second mode, while in March and April the modes are inverted.  

   

Figure 9 : (left panel) SSMI SIA of the northern box (black line). The piecewise trend used to compute the anomalies is 

indicated in blue. (middle panel) SSMI SIA of the eastern box and its linear trend (blue). (right panel) Anomalies of the SIA 

of the northern box (red color) and the eastern box (blue color) computed with the SSMI dataset (solid line) and  the 

model data (dashed line).  

 

The position of the winter mean ice edge simulated by the model follows the position derived from the satellite 

observations (Fig.8a). Similar patterns of SIC variance are found in the model and the SSMI dataset, but in the 

model, the northern maximum is located further north and there is less variability along Novaya Zemlya 

(compare Fig. 8b and 8c). As for the analysis of the SSMI SIC, we have defined two boxes centered on the 

patterns of high variability (Fig. 8c). The sea ice areas (SIA) computed over these boxes in the model and with 

the SSMI dataset clearly display a similar evolution (Fig 9 right): the correlations between the SSMI dataset 

and the model are respectively 0.94 for the northern boxes and 0.98 for the eastern boxes.  

 

Figure 10: regression of the SSMI SIC on (left panel) the SIA of the northern box (right panel)  the SIA of the eastern box.  
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In the model, the climatological maximum of the winter ice thickness is due to the accumulation of ice advected 

against the eastern coast of Svalbard. The variability of the ice thickness is also at a maximum in this region 

(Fig. 11). Even if the pattern of the standard deviation of the ice thickness is different from that of the SIC, the 

ice volume and the SIA are well correlated over the northern (r=0.89) and the eastern (r=0.97) domains (Fig. 

11), suggesting that their variability is driven by similar forcings.  

 

                                                                                                                               

                              

 

Figure 11: Winter (JFM) ice thickness (top) climatology and (bottom) interannual standard deviation.  

 

Link between Arctic sea ice thickness and concentration 

The overall pattern for the seasonal cycle of the sea ice thickness in both the PIOMAS and Louvain-La-Neuve 

assimilation experiments (Figure 12) appears to be consistent with existing observations, with a maximum in 

sea ice thickness present in the Lincoln Sea (i.e. lying along the coast, between 0-120°W in the Arctic Basin), 

where the seasonal cycle is weakest, and a minimum in thickness in the marginal seas. The greatest change in 

amplitude associated with the seasonal cycle occurs in a band spanning the Laptev, East Siberian, Chukchi 

and Beaufort Seas, between approximately 120°E and 120°W, where changes of approximately 1.7m are 
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evident in PIOMAS, and of up to 1.0m in the NEMO-LIM2 data between the boreal spring and autumn. Local 

maxima in the Chukchi and East Siberian Seas are evident in the PIOMAS output in spring (Figure 12), whilst 

the NEMO-LIM2 output does not simulate any notable localised maxima in the marginal seas in any season.  

 

The mean ice thickness is consistently lower in PIOMAS than in the NEMO-LIM2 output (Figure 12), with this 

difference between the two products being greatest during boreal summer/autumn (June – October), having a 

maximum mean difference of 0.53m in September (averaging over all areas containing sea ice), and an 

average difference of 0.38m over this period. In contrast, the difference between the two products is at a 

minimum between December and March, having a mean difference of 0.14m over this period. Considering the 

long-term linear trend (not shown), this is slightly larger in the NEMO-LIM2 estimate than PIOMAS, with the 

trend calculated using all months being approximately 1.4 times larger in NEMO-LIM2. To briefly summarize: 

whilst both models produce similar spatial distribution patterns and temporal evolution of sea ice thickness, 

PIOMAS simulates a lower overall ice volume than the NEMO-LIM2 output, and has both a stronger seasonal 

cycle, and weaker multidecadal trend. 

 

 

Figure 12: Mean seasonal cycle for PIOMAS (top row) and NEMO-LIM2 (bottom row) derived ice thickness 

 

Singular value decomposition (SVD) of covariance matrices constructed using SSMI and the two ice thickness 

products (all variables linearly detrended) is used to analyse the covariability of the observation-based SIC and 

model-based sea ice thickness data sets. Figure 13 shows the first mode and principal components for SIC/ice 

thickness for the two products for October (the month previously determined to be a representative proxy for 

the growth period in SIC). The patterns displayed are both highly correlated with the EOF modes of the 
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individual variables, and also well matched between the SIC and ice thickness, suggesting that there is large-

scale coherency between the two variables. However, despite this good overall agreement, localised 

discrepancies are nonetheless evident between the two analyses (e.g. the greater amplitude variability evident 

in the Barents Sea region in the first PIOMAS/SSMI SVD mode shown in Figure 13). Further investigation of 

these discrepancies and evaluation of the two products will form part of on-going work within the project. 

 

 

Figure 13: SVD modes 1 for October SSMI and NEMO-LIM2 (top) and PIOMAS (bottom) data. 
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Figure 14: first mode EOF and PC for PIOMAS and NEMO-LIM2 in March, June, September and December 

 
The spatial correlation between the first EOF of the two models is significant at the 90% level in all months, 

with the strongest correlations occurring during the boreal summer and autumn (June – December, <r>=0.82, 

significant at the 95% level). The spatial patterns of the first mode are rather similar throughout the year 

(Figure 14), highlighting a region of strong variability centred on the East Siberian Sea that spreads (with 

reduced amplitude) into the Arctic Ocean interior and varies in anti-phase with the rest of the region (excepting 

the Barents Sea in winter and spring). The PC for the various months similarly show a consistent interdecadal 

evolution; however, a preliminary investigation suggests that correlation between this mode and large-scale 

climatic indices (including the Arctic Oscillation and North Atlantic Oscillation) is rather weak, either in phase or 

at lag. On-going work will thus investigate further the relationships between this large-scale coherent behaviour 

and that of the ocean and atmosphere, and will also aim to understand the importance of the variability 

described by the less significant (i.e. higher) EOF modes. 
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Simulated Arctic sea ice extent 

When evaluating the ability of models to reproduce the global characteristics of the Arctic sea ice such as 

extent, it was found that the observed seasonal cycle of the sea ice extent is well captured by all models listed 

in Table 1 (Fig. 15). It shows the well-known minimum in the Aug/Sept time frame. Increase in sea ice 

coverage is rapid subsequently during the start-up of the freezing season and high coverage lasts until May. 

ATL06 and ATL12 have minimum of sea ice extent in August, instead of September. The thermodynamic part 

of the sea ice model used in ATL runs is the so-called zero-layer formulation following the Appendix in Semtner 

(1976), which is known for exaggeration of the sea ice seasonal cycle. MICOM model shows SIE values that 

are closest to values obtained by satellite observations.  
 

 

Fig. 15. Seasonal cycle of SIE averaged for the period 1979-2007 

 

Arctic Ocean Sea Surface Height 

During most of the year, the Arctic Ocean is covered by sea ice and is not accessible for satellite altimetric 

measurements. Consequently, the best data coverage is during the summer months, especially along the shelf 

regions away from the coast. To increase the consistency of the inter-comparison with satellite data we chose 

only June, July and August from both the SLA_SAT and model data and limited the area of the analysis to 

67.5° N - 82° N, a region including both coastal and deep ocean parts. The data was averaged subsequently 

for every year after the 1993-2009 total trend was removed (Fig.16). Because all ATL solutions show similar 

results, only the ATL12 run is shown. The amplitude of interannual variability in ATL12 is smaller than in 

SLA_SAT, but the maxima/minima closely follow the observations (correlation coefficient of 0.84, statistically 

significant with 95% confidence). The amplitude of variability in MICOM is closer to observations but the 

correlation coefficient is small (0.26). Finally, the STORM run presents also a good correlation with SLA_SAT 

(correlation of 0.80). In conclusion, there is an overall satisfactory representation of the spatial distribution of 

the averaged Arctic SSH in the simulations, when compared with satellite observations and high correlations 
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both with tide gauges over about 60 years and with summer averaged SLA_SAT. Since there is an excellent 

agreement between observations and models in terms of variability, an investigation of the causes of decadal-

scale variations becomes possible with a high level of confidence. 

 

Fig. 16 : Monthly mean sea level from tide gauges and model results with the seasonal cycle removed and smoothed with 

a 12-month running average.  

 
Task 1.3.2 Link ocean surface state variability to key ocean quantities 
 
In phase with positive SIA anomalies in the northern Barents Sea, negative surface temperature anomalies, 

marked by stronger anomalies along the path of the Atlantic Water, occur over the whole Barents Sea. These 

anomalies extend down to the bottom (fig 17). A more detailed analysis at BSO suggests that the most intense 

temperature anomalies are found in the recirculation of the Atlantic Water and are linked with an increase of 

the outflow and a weaker inflow of AW (fig 18).   

                                            

 

Figure 17: Regression of the JFM temperature at 110 m on the northern mode index.   

 

For the recirculation branch at BSO, no significant correlation is found when the transport leads the northern 

mode index, and only the previous fall temperature displays a significant correlation with this index. On the 
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contrary, in the AW inflow, significant correlations with the temperature are found in the previous winter and 

spring, whereas lagged correlations between the transport of the AW inflow and the JFM northern mode index 

are only significant for the previous fall transport.   

 

          

 

Figure 18 : Composites of the temperature (color) and the normal velocity (isolines) based on the timeseries of the 

northern mode index. (left) composites for years when the index exceeds the mean by 0.8 std (right) composites for years 

when the  index anomalies are lower than -0.8 std. Dashed lines indicate inflow to the Barents Sea, solid lines represent 

outflow. Contour interval 2 cm/s.  

 

The influence of the polar water inflow between Svalbard and Franz-Josef Land has also been investigated. 

The seasonal correlation between the fresh water transport and the northern mode index are only significant 

are lag 0, suggesting that an increase of the inflow of the cold and fresh polar water from the Arctic will also 

contribute to an enhanced SIC in the northern Barents Sea.  

 
 
Task 1.3.3 Impact of the atmosphere on the Arctic/North Atlantic ocean surface changes 
 
For the SIA of the northern box (hereafter the northern index), the most extreme correlations are found with the 

meridional wind, with two extremes (minimum correlation lower than -0.7) when the wind leads by 1 and 11 

months. The associated wind patterns are characterized by northward wind anomalies (fig 19 left). A distinct 

pattern emerges from the regression of the 10m wind onto the time series of SIC in the eastern box: over the 

eastern Barents Sea a northeastward wind dominates, which becomes more zonal over the western Barents 

Sea (fig 19 right). The most extreme correlation (lower than -0.7) between the zonal wind and the SIA 

anomalies appears at 0 lag.  
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Figure 19: Regression of the JFM 10 m wind on (left) the northern mode index (right) the eastern mode index.  

 

The subsequent analysis has then been focused on the northern mode. The December-February (DJF) pattern 

of SLP associated with the northern index differs from the NAO pattern even if it displays a dipole with a center 

of action in the Nordic Seas and a pole of opposite sign over the mid latitudes of the Atlantic. In fact, a 

composite analysis suggests that the response of the SIC to the atmospheric forcing is non-linear: positive 

northern SIA events are associated with DJF SLP anomalies over Siberia, whereas the negative events would 

be rather linked to positive phase of the NAO.   

 
Relationship with the ice drift (inflow to the Barents Sea) 
In response to northern wind anomalies associated with positive northern mode events, the ice inflow from the 

Arctic to the Barents Sea increases, contributing to enhanced SIC in the northern Barents Sea. The correlation 

between the northern index and the ice inflow is also significant when the inflow leads by one season, 

suggesting that large winter SIA in the northern Barents Sea are preceded by high ice inflow in fall.  
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3.3 (If applicable) Reasons for deviations 
 
No deviations. 
 
 
3.4 (If applicable) Reasons for failing to achieve critical objectives and/or not being on 
schedule 
Not applicable. 
 
 
3.5 (If applicable) Corrective actions 
Not applicable. 
 
 

4. Data management  
With regards to observational data, this work package only makes use of publicly available data. 

Model simulation output fields can be obtained from the PI under request.  
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Plans for future publications 

 Koldunov, N. V., N. Serra, A. Köhl, D. Stammer, O. Henry, A. Cazenave, P. Knudsen, O. B. Anderson 
and Y. Gao, Arctic Ocean Sea Surface Height variability during 1970-2009, J. Geophys. Res 

 Herbaut, C., M.-N. Houssais, S. Close and A.-C. Blaizot,  Mechanisms of Barents Sea sea ice 
variability 

 Close, S.  et al., Time space variability of the Arctic sea ice in the growth season 
 

7. Efforts for this work package 
 

Person-months 
Partner Planned  

(see table WT6 in the 
DOW) 

Person-months (actuals) Period covered 

UPMC  48.00  14.9 November 2012-April 2014
UHAM 36.00 9 November 2012-April 2014

Total 84.00 
 

23.9  

Total estimated effort for this deliverable (DOW) was 84 person-months. 
 
 

8. Sustainability  
Interaction with other work packages 
Task 1.3.1 which deals with characterization of the spatial patterns of ocean surface variability will feed into 
and benefit from work in WP1.2, tasks 1.2.1 and 1.2.2 dealing with identification of surface patterns that most 
affect the atmosphere variability. It will also benefit from observation analyses performed in CT2, WP2.1 and will 
provide input to the observations-model intercomparison in CT2, WP2.3. 
 
 
Task 1.3.2 which deals with linking ocean surface state variability to key ocean quantities will feed into and 
benefit from analyses in WP1.2, tasks 1.2.1 and 1.2.2. It will also benefit from interaction with WP1.1, task 
1.1.2 dealing with analyses of the mechanisms of ocean transports across key sections in control simulations. 
Validation of the ocean processes will benefit from information gained from observations in CT2. 
 
Task 1.3.3 which deals with the impact of the atmosphere on the Arctic/NA surface state will feed into and 
benefit from analyses in WP1.2, tasks 1.2.1 and 1.2.2 dealing with the statistical relationships between the 
ocean surface and the atmosphere. It will also benefit from interaction with WP1.2, tasks 1.2.3 and 1.2.4 for 



 	
Page 30 

	
	 	

comparison of atmospheric patterns and their link to polar mesocyclones respectively. 
 
WP 3.1 will interact with WP 1.3: indices developed in WP1.3 will be used by WP 3.1. 
 
The mechanistic understanding of ocean surface state variability developed in WP1.3 is expected to be key to 
aiding WP 4.1 understanding of changes and variability in the marine ecosystem. 
 
The oceanic focus in WP3.2 (Task 3.2.1 and 3.2.2) complements the assessments detailed in WP 1.3. New data 
sets (SST/ IST) developed within WP3.2 (Task 3.2.3) will be utilised across several WPs, and by WP1.3 as well. 
 
There is a natural link between activities in WP12 and WP13 since WP12 focuses on the influence of the sea 

ice variability, as fully described and analysed in WP13, on the climate of Europe. The interaction will be 

enhanced in the future with regards to the adjoint study developed at UHAM which has not addressed sea ice 

yet. Also, the time-space sea ice variability identified in WP13, including its seasonal and regional 

characteristics, will be compared with the patterns that most affect the atmosphere variability which are 

identified in WP12. All these collaborative actions are discussed during the CT meetings, two of them were 

held in Hamburg during the first 18 months of the project. 

WP13 has also natural links to the observations collected and analysed in WP2. Ocean indices which are 

found to be relevant to the sea ice variability in WP13 will be evaluated using the time series of ocean 

transports (mass and heat) elaborated in WP21. Comparison between ocean simulations and observations will 

be performed in close collaboration with WP2.3.  

WP13 also works in relation to other projects such as the EU MONARCH-A project in which the assimilation of 

data including sea ice in the Arctic Ocean was performed and the ESA-CCI sea ice ECV project that provides 

improved estimates of sea ice concentration and investigates the impact of the improved sea ice on ocean 

synthesis in the Arctic. 

 

9. Deliverables for this reporting period 
Deliverable Nr.| Title | Delivery month/year | Partner in charge | Work package number | Status | Link to the 
document  

D13.19| Description of the Arctic/North Atlantic ocean surface variability over the last decades |April 2014 
|Detlef Stammer, UHAM| WP 1.3 | Submitted |Word document 
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1. Executive summary 

During this reporting period we have made progress on the WP2.1 objectives by: 

• Integrating remote sensing observations (sea level) with our measuring systems 

• Investigating use of gliders as an observing platform 

• Design of  low-cost bottom mounted instrumented platforms for observing the Iceland-Faroe overflow 

• Extending our observing system to cover the southward transport on the Greenland Shelf. 

Some serious instrument introduced errors have been detected and are now under investigation in close 

cooperation with the manufacturer.  

All the time series from main exchange branches have been updated and for the first time we have also been 

able to add a yearlong time series from the East Greenland Current in the Denmark Strait. 

A paper on the variability and long term trends for the Arctic Mediterranean Exchanges is in progress. 

 
 

2. Work package objectives 
• To modify existing measuring systems in order to make them more accurate and more sustainable for long-

term monitoring of the exchanges across the Greenland-Scotland Ridge 

• To provide updated time series of mass and heat transport for all the Atlantic inflow branches to the Nordic 

Seas and mass and freshwater transport for the most important overflow branches 

• To estimate the variability and identify any potential trends in these flows. 

 
 

3. Work progress and achievements 
 

3.1Summary of progress towards objectives and tasks  
 
Task 2.1.1 Monitoring the inflow of Atlantic water to the Nordic Seas 
Moorings were deployed on the section between Faroe Islands and Cape Wrath (NWZ) from May/June 2013, 

and will be recovered in April/May 2014.  These data will be worked up to provide quality controlled velocities 

and Atlantic Water transport series through the Faroe Shetland Channel.  In summer 2013, a new method 

incorporating hydrography, current meter and altimetry data was developed and published in Ocean Science 

[Berx, B., et al., 2013].  The updated time series of monthly mean altimetry-based AW transport through the 

FSC was calculated up to July 2013 and is available on the NACLIM database. 

 

Iceland-Faroe Atlantic inflow: 2 of 3 ADCP moorings were recovered in May 2013. 3 moorings redeployed in 

June 2013, whereof one new mooring funded by NACLIM. 4 CTD sections have been completed in the period 

as planned. The work on bottom temperature moorings (BTM) is in progress. Equipment for the first BTM has 

arrived and will be tested during May-June 2014. If successfully tested, the BTM will be deployed in June 2014. 
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Faroe-Shetland Channel inflow: HAV has recovered 4 moorings at the Munken-Fair Isle section in May 2013 

and redeployed 2 on the Z-section in June 2013. HAV has conducted 4 hydrographic surveys through the 

period in the Faroe Shetland Channel, covering the monitoring lines. 

 

Task 2.1.2 Monitoring the dense water overflow across the Greenland-Scotland Ridge 
The two moorings at the sill of Denmark Strait have been successfully recovered in August 2013. Both 

moorings have been redeployed. Data from the moored Pressure Inverted Echo Sounders (PIES) have not 

been read out in 2013, these instruments will be recovered in 2014. A planned extension of the mooring array 

has been rescheduled to summer 2014 in order to gain enough time to solve a measurement error recovered 

in the data of Acoustic Doppler Current Profiles (ADCPs). Due to extensive discussions with the manufacturer 

much progress has been made in correcting affected data and designing the new moorings. The mooring array 

will be visited again in July 2014. The extension of the array is supported by the German Federal Ministry of 

Education and Research in the project "RACE". 

Data from the 2012-2013 deployment have been quality checked and daily Denmark Strait overflow volume 

fluxes have been calculated. The results have been added to the existing time series and the updated fluxes 

have been published on the NACLIM website (password protected area). 

 

Faroe Bank Channel overflow: 1 ADCP mooring recovered in May 2013 and 2 moorings redeployed as 

planned. 4 CTD sections have been conducted in the period as planned. 

 

The mooring just south of the Wyville Thomson Ridge was successfully recovered in August 2013.  It was not 

re-deployed; however, the mooring will be deployed in July 2014 in the western Rockall Trough where Wyville 

Thomson Ridge Overflow Water has been observed.  The instrumentation will be increased to three current 

meters and will form part of a larger array deployed as part of the Observing the Subpolar North Atlantic 

Programme funded by the UK National Environmental Research Council and USA National Science 

Foundation. 

 

Data from the 2012-2013 deployment have undergone preliminary quality checking and daily volume fluxes 

were calculated.  These have been added to previous years data on the password-protected area of the 

NACLIM website, and a long-term mean and standard deviation calculated. 

 
Task 2.1.3 Sources of the Denmark Strait Overflow 
Data from the full Kögur mooring array between Iceland and Greenland north of the Denmark Strait deployed 

between 2011 and 2012 have been processed and the transport of overflow water is presently being 

computed. Preliminary results indicate that the transport of overflow water is divided evenly between the three 

main branches supplying overflow water; the shelf break East Greenland Current, the separated East 

Greenland Current, and the North Icelandic Jet. A skeleton array was deployed in 2012 to monitor these three 

branches. However, the mooring in the deep shelf break East Greenland Current has not yet been recovered.  
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Task 2.1.4 Freshwater fluxes on the East Greenland Shelf 
One of the large unknowns in the Greenland-Scotland exchanges is the amount of Arctic freshwater that flows 

from the Nordic Seas into the North Atlantic Subpolar Gyre. Estimates have, up to present, been mostly 

derived from CTD data taken in summer. Numerous studies have focused on the main East Greenland Current 

(EGC) on the slope while on the shallow shelf (~300 m) east of the EGC proper a large amount of freshwater is 

present. The question is, however, how much of that shelf water contributes to a net southward flux. For that 

purpose a small number of shallow moorings with current meters and Conductivity-Temperature sensors have 

been deployed on the shelf on the so-called Kögur section north of Denmark Strait (see D21.12 and Milestone 

3). The data collected at this site shall improve our knowledge of the current and salinity, and variability therein, 

over the shelf. The recovery of the mooring is planned for 2014. 

 
3.2 Results achieved 
 
Task 2.1.1 Monitoring the inflow of Atlantic water to the Nordic Seas 
We published a paper on the FSC inflow in Ocean Science. This summarized the transport estimate over the 

last 20 years (B. Berx et al., 2013.) 

As a result of an experiment carried out in 2011-2012 within the EU FP7-THOR project, we investigated 

whether future monitoring of the Atlantic water transport through the Faroe-Shetland Channel might be more 

efficiently achieved on another section than the traditional Munken-Fair Isle section. The result is documented 

in the HAVSTOVAN NR.: 13-13 Technical Report “Monitoring the flow of Atlantic water through the Faroe-

Shetland Channel” by Hansen et al. In continuation of this work, we have now moved the FSC-inflow section to 

the new location (Z-section). The section is currently equipped with 7 ADCP moorings and occupied with CTD 

sections according to plan. 

For the Iceland-Faroes Atlantic inflow, the loss of a critical ADCP mooring made the traditional transport 

calculation not applicable, but combining the available ADCP data with satellite altimetry was shown to give a 

reasonably accurate time series of Atlantic inflow (Hansen et al., 2014. Atlantic water flow between Iceland and 

Faroes 2012-2013, HAVSTOVAN NR.: 14-02 Technical Report ). 
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Fig.1: Monthly mean Atlantic Water volume flux through the Faroe Shetland Channel up to July 2013 
 
 
Task 2.1.2 Monitoring the dense water overflow across the Greenland-Scotland Ridge 
Daily Denmark Strait overflow volume transports have been calculated from the new data, extending the 

existing time series to August 2013. The average volume flux of the recent deployment period is slightly less 

than the long term mean, but well within the range of known interannual variability. The addition of the new 

data has not significantly changed the mean of the total time series (data from 1996 to 2013). 

 

The Faroe Bank Channel overflow was monitored by a Long-Ranger ADCP in the 2012-2013 period, but data 

from these instruments are now known to be seriously contaminated by side lobe reflection. The accumulated 

information on this overflow branch did, however, make it possible to construct a reasonably accurate time 

series as shown in a technical report (Hansen et al., 2014. Faroe Bank Channel overflow 2012-2013, 

HAVSTOVAN NR.: 14-01 Technical Report). 

 

Daily volume fluxes for water less than 8°C and 0 °C respectively have been calculated between 2003 and 

2013 for the flow of dense water over the Wyville Thomson Ridge.  The long term mean is contributing to a 

compilation of fluxes across the entire Greenland-Scotland Ridge system. 

 
 
Task 2.1.3 Sources of the Denmark Strait Overflow 
Based on four summertime realizations of the Kögur transect between Iceland and Greenland north of the 

Denmark Strait as well as historical hydrographic data and an idealized numerical model, a bifurcation of the 

East Greenland Current at the northern end of the Blosseville Basin was identified. This results in a diversion 

of freshwater and overflow water from the Greenland continental slope into the interior, and the formation of 

the so-called separated East Greenland Current. The mean transports of overflow water in the three main 

branches that supply the Denmark Strait Overflow Water plume were 0.8 ± 0.3 Sv in the shelf break East 
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Greenland Current, 1.3 ± 0.4 Sv in the separated East Greenland Current, and 1.4 ± 0.3 Sv in the North 

Icelandic Jet. These results indicate that most of the overflow water approaches the Denmark Strait sill along 

the Iceland continental slope, advected in roughly equal proportions by the separated East Greenland Current 

and the North Icelandic Jet, while a substantially smaller fraction is transported along the Greenland 

continental slope by the shelf break East Greenland Current. 

 
Task 2.1.4 Freshwater fluxes on the East Greenland Shelf 
Since there were no earlier estimates of FWF from moored current meters at this latitude an almost one-year 

long estimate of the FWF in the East Greenland Current (EGC) on the slope (where the largest current speeds 

are present) was determined first from existing mooring data from the Kögur array between 2011-2012. This 

preliminary estimate of the FWF in the EGC is needed before a refinement of the flux can be carried out by 1) 

improving upper ocean salinity and velocity fields (i.e. interpolation schemes, dealing with data gaps) and by 2) 

including the newly obtained data on the shallow shelf east of the shelfbreak EGC. The method is described in 

D21.21. The first estimate of the 11-month mean FWF in the shelfbreak EGC was 69 mSv (± 43 mSv standard 

deviation) to the southwest. The flux was determined relative to a reference salinity of 34.9. We expect this 

estimate to increase since the stratification of upper ocean salinity and near-surface velocity shall be improved 

in the interpolation scheme. Then finally the moored instrumentation deployed on the East Greenland shelf 

(D21.12 and Milestone 3) will provide knowledge of the flow of freshwater over the shelf and hence will 

improve our estimate of the total FWF at that latitude (D21.32 and D21.53). 

 
 
3.3 (If applicable) Reasons for deviations 
During the servicing and deployment of the shelf moorings in August 2013 an existing mooring in the EGC on 

the slope (~550 m depth) could not be recovered from its original position. It was likely lost or destroyed by 

fishing activities or icebergs. Because of this loss we could not redeploy this instrumentation and will therefore 

have no data from the slope (or shelfbreak) EGC between 2012-2014. Therefore the estimate of FWF on the 

shelf is only derived from the shelf moorings and cannot provide a simultaneous flux from the slope EGC which 

puts limitations on the interpretation of the flux.  

 

The current methodologies in the FSC do not allow for the provision of daily transport observations of Atlantic 

Water inflow (these could be interpolated from the monthly observations, although with obvious uncertainties).  

The current focus for the work on the Atlantic inflow in the FSC is to include the calculations of heat and salt 

transports, as well as streamline the quality assurance procedures applied by the different NACLIM partners to 

collected data.  A potential source for daily altimeter data has been identified and in time, it may be possible to 

provide daily transport estimates of Atlantic Water transport through the FSC. 
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3.4 (If applicable) Reasons for failing to achieve critical objectives and/or not being on 
schedule 
Not applicable. 

 
 
3.5 (If applicable) Corrective actions 
Not applicable. 

 
 

4. Data management  
At HAV a new standard quality control procedure for ADCP data has been developed in line with the procedure 

used by MSS. A preliminary version is ready and has been used for the most recent ADCP data processing. 

The procedure is more automated now and works well at some sites, but does still not work satisfactorily at 

other sites due to the nature of the ADCP instrument/site. The procedure is therefore still in development. 

HAV ADCP data will be uploaded to the Envofar webpage (www.envofar.fo) and are accessible for all. The 

Envofar webpage is currently under revision and will reopen in June 2014 with updated data sets. 

 
 

5. List of meetings and events 
This list is not exhaustive 
 
2014 
16 April 2014 British Antarctic Survey Polar Oceans Seminar (UK) 
Clare Johnson (SAMS): Upper water variability in the North Atlantic Subpolar Gyre 
 
31 March 2014 NACLIM CT2 work meeting, Hamburg (Germany) 
 
10 March 2014 FO-DK-GR Project meeting, Tórshavn (FO) 
Bogi Hansen (HAV): The Oceanic heat transport into the Nordic Seas 
Karin Margretha H. Larsen (HAV): The Faroe Plateau 
 
6 March 2014 Energy conference, Nordic House, Tórshavn (FO) 
Bogi Hansen (HAV): Er globala upphitingin avlýst? (Is the global warming canceled?) 
 
23-28 February 2014: Ocean Sciences Meeting, Honolulu (USA) 
Héðinn Valdimarsson (MRI): Revised circulation scheme north of the Denmark Strait. 
 
2013 
 
November 2013 NACLIM CT2 collaboration meetings with FMI and UHAM first in Helsinki (FI) and and then in 
Hamburg (DE) Copenhagen (DK) and Svein Østerhus 
 
7 November 2013 CT2 Meeting “International cooperation programmes for observations”:  RAPID, 
Labrador and Irminger Sea, and Greenland-Scotland Ridge, Remote sensing, link to matching 
projects in US and Canada, link to South Atlantic/Antarctic and Arctic initiatives, New novel 
observations platforms/systems such as gliders and self-reporting moorings systems, Modelling 
component supporting the observing system, Hamburg (DE)  
 
4-6 November 2013: Arctic-Subarctic Ocean Fluxes meeting, Helsinki (Finland) 
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Steingrímur Jónsson (MRI): Talk given on the following topic: Revised circulation scheme north of the Denmark 
Strait. 
 
1-2 October 2013 NACLIM Annual Meeting, Trieste (IT) 
http://naclim.zmaw.de/Trieste-2013.2609.0.html 
 
23-27 September 2013. ICES Annual Science Conference, Reykjavik (Iceland) 
Karin Margretha H. Larsen (HAV): The retroflection of the Faroe Current into the Faroe-Shetland Channel  
 
14 September 2013 KIMO conference, Tórshavn (FO) 
Karin Margretha H. Larsen (HAV): The Northeast Atlantic under global climate change 
 
27-29 August 2013 MASTS Annual Science Meeting, Edinburgh (UK) 
Bee Berx (MSS):  Is the Transport of Atlantic Water in the Faroe Shetland Channel changing? – A summary of 
20 years of observations 
Stuart Cunningham (SAMS): The North Atlantic Ocean and Climate Observing System 
 
August 2013 Cruise in August: B6-2013 (RV Bjarni Sæmundsson, Iceland) 
www.hafro.is/Sjora showing cruise track under B6-2013 
 
August 2013 Travel for NACLIM CT2 work meeting, Copenhagen (DK), Svein Østerhus 
 
22-26 July 2013, Knowledge of the future/North Atlantic and Climate Change, at IUGG Meeting, Gothenburg 
(SE)  
Gerard McCarthy (NOC): The seasonal cycle of the AMOC at 26°N - Eastern Boundary considerations  
Kerstin Jochumsen (UHAM): On the modifications of the Denmark Strait overflow plume during its descent into 
the North Atlantic  
Svein Østerhus (UIB): Is the oceanic heat transport with Atlantic water towards the Arctic changing  
Laura de Steur (NIOZ): Freshwater components in the East Greenland Current between Denmark & Fram 
Strait 201 
 
20 June 2013 NAACOS project meeting, Copenhagen (DK) 
Bogi Hansen (HAV): Observational constraints on the exchanges of water, heat, and salt between the 
Norwegian Sea and the North Atlantic 
 
3-4 June 2013 SARMA project meeting, Oslo (NO) 
Bogi Hansen (HAV): How will the Northeast Atlantic and its living resources respond to global climate change? 
 
7-12 April 2013. European Geosciences Union General Assembly 2013, Vienna (Austria) 
Bogi Hansen (HAV): The densest overflow from the Nordic Seas has become warmer and more saline since 
1995 
 
9-11 April 2013 ICES WGOH meeting, Reykjavik (Iceland) 
Karin Margretha H. Larsen (HAV): Faroese waters 2012 
 
5-6 March 2013 CT2 meeting, Hamburg (Germany) 
http://naclim.zmaw.de/Core-theme-2.2417.0.html 
 
5 February 2013 Meeting on Faroese research of Arctic relevance, Tórshavn (FO) 
Bogi Hansen (HAV): Exchanges between the Arctic and the World Ocean 
 
February 2013 Workshop on data processing Reykjavik (IS) 
Workshop at Marine Research Institute in Reykjavik on data processing and analysis of the Kogur mooring 
array north of Denmark Strait (UIB, UNIRES, NIOZ, MRI) 
Svein Østerhus, Laura de Steur 

http://naclim.zmaw.de/Trieste-2013.2609.0.html
http://www.hafro.is/Sjora
http://naclim.zmaw.de/Core-theme-2.2417.0.html
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2012 
20. November 2013. HF-radar workshop, Marine Laboratory, Aberdeen (Scotland) 
Bogi Hansen (HAV): How can Radar measurements contribute to a monitoring system for the climate-relevant 
flows through the Faroe-Shetland Channel? 
 
6-8 November 2012 NACLIM Kickoff Meeting, Barcelona (Spain).  
http://naclim.zmaw.de/Barcelona-2012.2251.0.html 
 
 

6. List of publications 
 
Peer reviewed articles 
Våge, K., Pickart, R.S., Spall, M.A., Moore, G.W.K., Valdimarsson, H., Torres, D.J., Erofeeva, S.Y., and Nilsen, 

J.E.Ø., (2013), Revised circulation scheme north of the Denmark Strait, Deep Sea Research I, 79, 20-39,  

doi:10.1016/j.dsr.2013.05.007 

Berx, B., Hansen, B., Østerhus, S.,Larsen, K. M., Sherwin, T. and Jochumsen, K. 2013. Combining in situ 

measurements and altimetry to estimate volume, heat and salt transport variability through the Faroe-Shetland 

Channel. Ocean Sci., 9, 639-654, www.ocean-sci.net/9/639/2013/ doi:10.5194/os-9-639-2013. 

 
Plans for future publications 
Johnson C., T. Sherwin (2014), Effect of the Subpolar Gyre on intermediate water masses in the eastern North 

Atlantic 

Østerhus, S., Hansen, B., Olsen, S. et al. In prep. Arctic Mediterranean Exchanges.  

Olsen, S., Hansen, B.,  Østerhus, S., et al. In prep. Iceland-Faroe Ridge overflow. 

Hansen, B., Østerhus, S., et al. In prep. Convective mixing in the Faroe Bank Channel overflow. 

Larsen, K.M.H., Hátún, H., Hansen, B., et al. In prep. The retroflection of the Faroe Current into the Faroe-

Shetland Channel 

 

7. Efforts for this work package 
 

Person-months 
 
Partner Planned  

(see table WT6 in the 
DOW) 

Person-months (actuals) Period covered 

 1 UHAM 12.00 1.47 November 2012-April 2014 
 4 UiB 30.00 13.5 November 2012-April 2014 
 5 UniRES 8.00 2 November 2012-April 2014 
 8 HAV 12.00 12 November 2012-April 2014 
 10 MRI 24.00 19.62 November 2012-April 2014 
 11 NIOZ 4.00 3.7 November 2012-April 2014 
 18 MSS 8.00 1.38 November 2012-April 2014 
 1 UHAM 4.00 1.47 November 2012-April 2014 
Total 102.00 53.67 November 2012-April 2014 
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Total estimated effort for this deliverable (DOW) was 102.00 person-months. 
 
 
 
Equipment 
See the partners’ reports uploaded in FORCE. 
 
8. Sustainability  
 
Interaction with other work packages 
WP2.1 addresses the exchanges of heat and mass across the Greenland-Scotland Ridge and will provide data 

(input) to activities in WP’s 1.1, 1.2, 3.1, 3.2, 4.1 and 4.2. 

WP 2.1 will exchange data and observations technology with WP 2.2: WP2.2 addresses the assessment and 

improvement of the observing system south of the Greenland/Scotland Ridge. WP2.1 proposes to perform 

similar work but for the region north of the Greenland Scotland Ridge . 

For more information on interactions with WP 2.3, please see the exhaustive explanation in WP2.3. 

 

WP 2.1 and WP 3.1 will jointly investigate the importance of initializing the density structure in the overflow 

region: the importance of initializing the density structure in the overflow region will be investigated in 

collaboration with WP 2.1 by providing the information from the “perfect” model experiments obtained in 

WP3.1. 

Data on exchanges across the Greenland/Scotland Ridge from WP2.1 is required as input to WP3.2. 

 
 

9. Deliverables for this reporting period 
Deliverable Nr.| Title | Delivery month/year | Partner in charge | Work package number | Status | Link to the 

document  

D21.21 |Daily time series data of mass, heat and freshwater transports across the Greenland-Scotland-Ridge-

1st Batch |April 2014 |Kjetil Våge, UIB | WP 2.1| Submitted |Word document 

 

D 21.12 |Description of a monitoring system on the shallow East Greenland shelf| October 2013 | Laura de 

Steur NIOZ| WP 2.1 | Submitted |Word document 

http://naclim.zmaw.de/fileadmin/user_upload/naclim/Archive/Deliverables/D21.21.docx
http://naclim.zmaw.de/fileadmin/user_upload/naclim/Archive/Deliverables/D21.12_final.docx
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Transports in the subpolar North Atlantic 
 
 

WP2.2 Progress Report  
November 2012-April 2014 

 
 

 
www.naclim.eu 
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1. Executive summary 

In these last 18 months, scientists of this work package have been working on the individual aspects relevant 

for the transport estimates, from technical aspects towards the analysis of instrumentation, in order to derive 

quantities that can be compared with model data. A very comprehensive summary on the observing systems is 

represented by Deliverable D22.8. The summary also considers an overview on data from observing system 

elements operated outside of NACLIM but significantly contributing to NACLIM analysis. Close links with the 

US /Canadian programs and projects (OSNAP and VITALS in particular) have been established. Meetings 

have been held in 2013 and 2014 for allowing scientists to come up with an optimized observing strategy but 

also joint logistics arrangements. 

 
 

2. Work package objectives 
• To provide time series of critical variables (volume, heat, and freshwater transport) in key areas of the 

Subpolar North Atlantic (SPNA) suitable for the assessment of the CMIP5 models. 

• To provide time series of water mass formation and transformation rates in the center of the deep convection 

areas in the SPNA suitable for the assessment of the CMIP5 models. 

• To analyse the efficiency of the observational system in respect to the requirements for an assessment of the 

model data and also considering sustainability aspects. 

 
3. Work progress and achievements 

 
3.1 Summary of progress towards objectives and tasks  
 
Task 2.2.1 Upper layer transport in the Subpolar gyre 
A glider deployment in the eastern boundary current was planned for Winter/Spring 2014. However, due to 

various instrumental problems, and the lack of a weather window for deployment this was unable to occur. The 

instrumental problems have now been solved and the glider tested with imminent deployment planned. 

Data from two previous glider missions (pre-NACLIM) has started to be processed, calibrated and quality 

checked. The Extended Ellett Line was successfully occupied in August 2013 and the data calibrated, 

processed and banked with the British Oceanographic Data Centre. 

 

The installation of the proposed new mooring array in the northward flowing Irminger Current (IC) on the 

western flank of the Reykjanes Ridge has been postponed to summer 2014. Data from this moored array will 

deliver time series of temperature, salinity and velocity of this important branch of the subpolar gyre. These 

data allow for the calculation of volume, heat and freshwater transports which shall be investigated to 

understand the variability and shape of the IC with respect to atmospheric forcing and variability in the central 

Irminger Gyre (link to Task 2.2.3). The obtained time series shall also be uses as input for CMIP5 model 

assessment. The deployment shall occur in July 2014 and will be installed for three years whilst being serviced 

every year. First data from the array is expected in July 2015. 
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Task 2.2.2 Lower layer transport in the Subpolar gyre 
Within this task, existing and newly acquired observational data are being analysed to derive reference time 

series suitable for the assessment of the hindcast predictive skill of the CMIP5 models. NACLIM maintains or 

exploits a series of deep ocean current meter arrays, which are designed to measure the deep circulation in 

the subpolar North Atlantic on time scales from intra-seasonal to decadal. These efforts are supported by 

shipboard sections carried out on an almost regular basis while servicing the current meter arrays.  

Until now, the data sets comprise almost two decades of transport estimates of the deep water masses. The 

main sections exploited in NACLIM are the former WOCE-sections AR7W across the Labrador Sea, and AR7E 

(similar to the French OVIDE section - Greenland-Portugal) from Greenland to the UK coast. The current meter 

arrays exploited herein are the so called Angmagssalik Array of Greenland and the 53°N-Array at the exit of 

the Labrador Sea. More recently, mooring efforts have been undertaken at the intersection of AR7E and the 

East-Greenland shelf break (by UK initiatives). The above listed efforts are the backbone of the newly formed 

OSNAP program http://www.o-snap.org/, in which NACLIM groups are very active.  

OSNAP goals are an assessment of the critical measurements needed for a multi-decadal observing system 

and will provide essential ground truth to AMOC model estimates. The intent is to move toward an observing 

system where a few critical in situ observations, coupled with satellite observations and the Argo float array, 

provide a reliable and sustainable measure of the AMOC for decades to come. 

 
Task 2.2.3 Connection between Upper and Lower layer in the Subpolar gyre 
The work is concentrated on two areas – the central Labrador Sea and the central Irminger Sea. In both areas 

moorings are maintained in the gyre centers. 

In the Irminger Sea the so far separated moorings LOCO (NIOZ) and CIS (GEOMAR) will be merged in 

summer 2014 during a cruise with the Maria S Merian (MSM40) where groups from GEOMAR and NIOZ 

participate. The best set up of the moorings was determined by evaluating the merge of the two moorings into 

one construction in contrast to have the moorings till separated but aligned in order to allow for an improved 

scientific evaluation. Both moorings are rather complex full water depth constructions: CIS has a surface 

telemetry module that sends data in near real time to shore (was unfortunately detached in March 2014, after 

21 month of operation), while LOCO contains a McLane profiler that operated in daily cycles between 150m 

and 2500m depth. It was decided that it is not advisable to merge the moorings into one single physical 

construction but keep them separated first but better aligned. The potential scientific added value by having 

them running in parallel will be first evaluated. It is expected that the lateral fluxes of heat and salt for e.g. the 

re-stratification of the region after the winter deep-convection or ocean mesoscale, is better resolved by having 

the two moorings operating in parallel. The change that will be done during the MSM40 cruise is that the CIS 

mooring will be moved to the southeast into deeper (3000m) waters and closer to LOCO. 

In addition to bringing the two moorings closer together, a new mooring array will be erected in the central 

Irminger Sea, very close to the former CIS position. This mooring will be installed by the US Oceanleadership 

Ocean Observing Initiative (OOI) and are called Global Node “Irminger Sea” (http://oceanobservatories.org/).  
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On a recent meeting (Boston, December 2013) the strategic and logistic aspects of best aligning the NACLIM 

infrastructure with the OOI Infrastructure were discussed. In the Irminger Sea the weakest stratification due to 

the cyclonic circulation is not aligned with the potentially largest buoyancy fluxes, as such it is of interest to 

have moorings in both centers – the center of the gyre and the region with largest buoyancy flux. It is 

anticipated to have the LOCO/CIS moorings array close to the buoyancy flux maximum and the OOI node 

close to the gyre center. 

A set of prototype air pressure and air temperature sensors will be installed in 2014 on the CIS mooring as part 

of the surface telemetry unit. The unit is a commercialized version of the “Pick surface telemetry unit” that has 

been develop by A. Pinck (GEOMAR) over the last couple of years and successfully installed in the high seas 

since many years. The commercialization is conducted by develogic subsea systems, a German based in 

Hamburg, Germany (http://www.develogic.de ).  

In 2014 a newly upgraded MMP profiler with new temperature and conductivity sensors shall be installed on 

the LOCO mooring as well as a deep-ocean SBE Microcat to measure temperature and salinity (~3000 m). In 

addition, an oxygen sensor shall be added near the bottom to identify variability in the deep ocean and to 

investigate connections to overflow waters or spilling of dense plumes from the shelf.  

In the Labrador Sea the K1 mooring, that is close to the AR7W line is recoding convection depth a properties 

since 1995. For the service in summer 2014 with MSM40 the mooring will be upgraded by adding a surface 

telemetry unit (as on CIS, including air temperature and air pressure sensors). Moreover, guest sensors from 

the Canadian VITALS project will be installed. This again this is a collaboration of the NACLIM project with a 

Canada/US project on long term changes in the subpolar gyre region.  

 

Task 2.2.4 Sustainability of observations and link to other projects 
As outlined in task 2.2.1 to 2.2.3 report, close links with the US /Canadian programs and projects have been 

established. Meetings have been held in 2013 and 2014 for allowing scientists to come up with an optimized 

observing strategy but also joint logistics arrangements: 

17 December 2013, Boston (USA), Irminger Sea workshop http://irminger-dev.whoi.edu/, Boston (USA) 

23 February 2014, Honolulu (USA), OSNAP PI and the North Atlantic Subpolar gyre Observing meetings  

7 February 2014, Brussels (BE), Community building and consultation around the establishment of an 

integrated European /Atlantic Ocean Observing System: connection with existing EU research infrastructures 

and FP7 projects 

7 November 2013, Hamburg (DE), Meeting “International cooperation programmes for observations”:  RAPID, 

Labrador and Irminger Sea, and Greenland-Scotland Ridge, link to matching projects in US and Canada, link 

to South Atlantic/Antarctic and Arctic initiatives, new novel observations platforms/systems such as gliders and 

self-reporting moorings systems, modelling component supporting the observing system 

 

http://www.develogic.de/
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The links with multinational projects such as RAPID (http://www.rapid.ac.uk/rw/index.php ) or OSNAP 

(http://www.o-snap.org ) as well as national projects like the German BMBF RACE project 

(http://race.zmaw.de) have been established.  

 
3.2 Results achieved 
 
Task 2.2.1 Upper layer transport in the Subpolar gyre 
Temperature, salinity and nutrient data from the Extended Ellett Line have been used in two peer-reviewed 

publications, as well as five talks to the scientific community. A further manuscript is in preparation. The glider 

data have been presented in a single scientific talk. Additionally, a manuscript analysing a pre-NACLIM glider 

mission in the Subpolar Gyre is nearing submission. 

The installation of the new mooring array in the Irminger Current in the Irminger Sea was postponed from 2013 

to 2014 due to the lack of ship time, see section 3.4.  

 

Task 2.2.2 Lower layer transport in the Subpolar gyre 
The first 18 month were used to combine the existing observations into an overall picture of the deep 

circulation and associated fluxes. As one of the steps toward reliable transports on long time scales (multi-

annual), the NACLIM consortium investigated the deep boundary current variability along the steep topography 

of the western SPNA on time scales shorter than seasonal (Fischer et al., 2014; this is the noise that 

contributes most to any transport uncertainty on longer time scales). This effort was linked to WP 2.1 and WP 

2.3. as it combines observations from the Overflows and the Boundary Current with simulations obtained by 

high resolution modelling.  

 
Another focus has been on the deep circulation and the origin of variations of the basin-wide deep circulation. 

There are several efforts that have to be taken into account. One attempt is the analysis of the large scale sea 

surface height (SSH) and depth-integrated circulation, and the winter North Atlantic Oscillation (NAO) or the 

East Atlantic Pattern (EAP) indices (Wang et al., 2013; doi:10.1016/j.pocean.2013.11.004). In that paper it has 

been shown that variations of the gyre strength, SSH in the central Labrador Sea and the NAO index are highly 

correlated. Surface momentum flux drives a significant barotropic component of flow and makes a noticeable 

contribution to the AMOC. Another important study in this context is a recent analysis of the OVIDE section 

combined with altimeter and Argo data by Mercier et al. (2013 doi:10.1016/j.pocean.2013.11.001). They 

defined a deep MOC transport with a density range that roughly coincides with what is used as a transport limit 

for the observations in the Deep Labrador Current at 53°N. On longer time scales, the deep section-based 

MOC-index varies from 11.4 Sv to about 18 Sv, and it averages to 16.0 Sv for the 5 OVIDE-sections between 

1997 and 2010. 

 
With these efforts as a background, the focus of the present interpretation has been to establish a robust 

relation between the circulation estimates at different locations in the SPNA, quantitatively determine the major 

http://www.rapid.ac.uk/rw/index.php
http://www.o-snap.org/
http://race.zmaw.de/
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variability pattern and their origin along two routes. First, by combining all available observations – the time 

frame appears to be from the mid 90ies until today, and second to perform a synthesis of the observations with 

present day model simulations.  

 
 

Figure: 1 The Deep Labrador Current at 53°N as a best estimate of all records (more than 300 years of current 
meter data) and supported by lowered ADCP measurements at the edges of the array. Transport bounds 
(isopycnals – grey --and depth levels –dashed green and red) are included. The lower graph shows 
accumulated transports in isopycnic layers. All transports in Sv (106 m3 s-1) – the negative sign is for southward 
directions, i.e. out of the Labrador Sea. 
 
 
 
This investigation is ongoing and will be extended in both: the fieldwork planned during the NACLIM period and 

by the synthesis of observations and model simulations. 

Quantitative determination of the 15-year export of North Atlantic Deep Water components are in the focus of a 

new manuscript (Zantopp et al., The DWBC and its transports at the exit of the Labrador Sea: The 53°N Array 

1997 to 2012 ). In this paper transports are calculated by using different water mass definitions (depth limited; 

isopycnic, and isothermal). This allows discriminating transport contributions due to currents and due to layer 
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thickness variations. The major outcome of this initiative is mean transports and error bounds at the exit of the 

Labrador Sea.  

 
Task 2.2.3 Connection between Upper and Lower layer in the Subpolar gyre 
The scientific evaluation of the deep convection sites (K1 & CIS/LOCO) has begun. Individually as well as in 

comparison, will utilize the data from the moorings in combination with Argo floats and sea-surface 

temperature as well as sea level anomaly data to estimate the convection intensity and some spatial 

information. This follows some recent work from the Labrador Sea and the Mediterranean Sea (Gulf of Lyon).  

 
Task 2.2.4 Sustainability of observations and link to other projects 
In particular the NACLIM moored arrays are acknowledged in the international community as important 

cornerstones for the long term moored climate arrays that are anticipated for the continuous observation of the 

subpolar gyre – however, the sustainability aspect of the observations is still an issue for discussion. 
 
 
3.3 (If applicable) Reasons for deviations 
Due to the lack of ship time at NIOZ in 2013 the installation of the new mooring array in the Irminger Current 

did not happen in 2013, and the LOCO mooring in the central Irminger Gyre could not be serviced. These 

activities will be carried out in summer 2014: NIOZ will carry out the activity on board the RV Maria S. Merian 

cruise MSM 40 (PI: J. Karstensen) from 5 July to 1 August (St. Johns, Canada to Reykjavik, Iceland). Hence, 

part of the activities planned within Tasks 2.2.1 and 2.2.3 will be completed then. 
 
3.4 (If applicable) Reasons for failing to achieve critical objectives and/or not being on 
schedule 
See section 3.3. 

 
3.5 (If applicable) Corrective actions 
See section 3.3. 

 
4. Data management  

The data sets are available in the NACLIM intranet: http://naclim.zmaw.de/CT2-Data-Collection.2395.0.html  

Login is the following: 

ID: freshwater 

Password: 241205 

5. List of meetings and events 
This list is not exhaustive 
 

2014 
July- August 2014 (in plan) 

REYKJAVIK CRUISE: Laura de Steur (NIOZ) and Stuart Cunningham (SAMS) 

 
27 April – 2 May 2014 EGU 2014 General Assembly, Vienna (AT) 

http://naclim.zmaw.de/CT2-Data-Collection.2395.0.html
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Stuart Cunningham (SAMS): Observed decline of the Atlantic Meridional Overturning circulation 2004 to 2012 
 
 

16 April 2014 British Antarctic Survey Polar Oceans Seminar (UK) 

Clare Johnson (SAMS): Upper water variability in the North Atlantic Subpolar Gyre 

 

March 2014 Meeting GEOMAR-UHAM to review and coordinate the data telemetry systems to be used at the 

K1&CIS site, Hamburg (DE) 

 

23-28 February 2014 Ocean Sciences, Hawaii (USA) 

Stuart Cunningham, Clare Johnson, Stefan Gary (SAMS): Multi-decadal variability of the eastern North Atlantic 

Subpolar Gyre; results from the Extended Ellett Line 

 

23-28 February 2014 Ocean Sciences, Hawaii (USA) Johannes Karstensen (GEOMAR) led discussions with 

the OSNAP and the OOI and VITALS partners. 

 

7 February 2014, Community building and consultation around the establishment of an integrated European 

/Atlantic Ocean Observing System: connection with existing EU research infrastructures and FP7 projects, 

Brussels (BE) 

 

January 2014 GEOMAR-UHAM Meeting with the research ship coordinators and representatives from the 

ships agent in preparation for the RV Maria S. Merian cruise in July 2014, Hamburg (DE) 

 

2013 
December 2013 Irminger Sea Workshop 2013, Boston (USA)   

J. Karstensen (GEOMAR): Coordination of NACLIM activities in the Irminger Sea für LOCI/NIOZ & CIS / 

GEOMAR 

 

7 November 2013 CT2 Meeting on international cooperation programmes for observations, Hamburg (DE) 

 

October 2013 Meeting GEOMAR-IOW Warnemünde, Warnemünde (DE) 

Meeting on ocean observatories: presentation of real-time data telemetry system to be used at the K1 & CIS 

mooring 

 
1-2 October 2013 NACLIM Annual Meeting, Trieste (IT) 

Clare Johnson (SAMS): Effect of the Subpolar Gyre on the eastern North Atlantic 

 
August 2013 Technical meeting on the design and optimization of the joint LOCO/CIS mooring merge in the 
Central Irminger Sea, GEOMAR, Kiel (DE), Guest: C. Begler 
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22-26 July 2013 IUGG joint symposium, Gothenburg (Sweden) 

Clare Johnson (SAMS): Declining nutrient levels in the Rockall Trough as a result of a weakening Subpolar 

Gyre 

 

9 July 2013 UEA Oceanography and Meteorology Seminar Series, Norwich (UK) 

Clare Johnson (SAMS): The Effect of the Subpolar Gyre on the Rockall Trough 

 

June 2013 KDM Future Perspectives of Ocean Observatories in Germany, Hamburg (DE) 

J. Karstensen (GEOMAR):  Presentation of Central Irminger Sea & Labrador Sea mooring 
 

29 Apr -1 May 2013 Southampton (UK) 

Stuart Cunningham (SAMS) Meeting with Penny Holiday about NA subpolar work 

 
27-28 May 2013 Seoul OceanSITES Meeting  

J. Karstensen (GEOMAR) 

 
 
24 April-26 May 2013 Research cruise M96  
 

2 April 2013 FASTNEt Meeting, Oban (UK) 

Toby Sherwin (SAMS): Deep eddies in the Rockall Trough 

 

4-10t Nov 2013 

Meeting with AWI /Torsten Kanzow -GEOMAR to discuss NACLIM observation work, Kiel (DE) 
 
 
 

6. List of publications 
 
Peer reviewed articles 
Johnson, C., M. Inall, S. Hakkinen, 2013, Declining nutrient concentrations in the northeast Atlantic as a result 

of a weakening Subpolar Gyre, doi: 10.1016/j.dsr.2013.08.007 

 

Fischer, J., Karstensen, J., Zantopp, R., Visbeck, M., Biastoch, A., Behrens, E., Böning, C.W., Quadfasel, D., 

Jochumsen, K., Valdimarsson, H., Jónsson, S., Bacon, S., Holliday, N.P., Dye, S., Rhein, M.,Mertens, C., 

(2014), Intra-seasonal variability of the DWBC in the western subpolar North Atlantic, Progress in 

Oceanography, doi:10.1016/j.pocean.2014.04.002 

 
 
Plans for future publications 
T. Sherwin (2014), “Deep eddies in the Rockall Trough” 
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C. Johnson, T. Sherwin (2014), “Effect of the Subpolar Gyre on intermediate water masses in the eastern 

North Atlantic” 

 

Zantopp et al. (2014), The DWBC and its transports at the exit of the Labrador Sea: The 53°N Array (1997 to 

2012 ); in preparation.  

 

Liblik et al. (2014) Interannual variability of deep convection and connectivity between central Irminger and 

Central Labrador Sea gyre from high rsolution mooring an sea-level anamaly data, 

in preparation  

 
 

7. Efforts for this work package 
Person-months 
 
Partner Planned  

(see table WT6 in the 
DOW) 

Person-months (actuals) Period covered 

 6 GEOMAR 36.00 7.7 November 2012-April 2014 
 10 MRI 8.00 0.25 November 2012-April 2014 
 11 NIOZ 15.75 0.7 November 2012-April 2014 
 12 SAMS 50.00 15 November 2012-April 2014 
Total 109.75 23.65  
Total estimated effort for this deliverable (DOW) was 109.75 person-months. 
 
 
 
Equipment 
Please refer to the financial reports of the partners uploaded in FORCE. 
 
8. Sustainability  
 
Interaction with other work packages 
The scientific investigations in WP2.2 address the assessment and improvement of the observing system 

south of the Greenland/Scotland Ridge. We have performed a first assessment of the existing system 

(including the GOOS components such as Argo floats). Dedicated optimization experiments such as a quasi 

synopthic research cruise task 2.2.3, glider observations, additional moorings at the Reykjanes Ridge, merging 

of existing moorings are being implemented. 

As such the WP2.2 is very well linked to WP2.1 which propose to do similar work but for the region north of the 

Greenland Scotland Ridge. 

The work is also in close collaboration with WP2.3 which mainly synthesizes data into variables and matrices 

that characterize the state of the system in a more compact and comparable way.  
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Work in WP2.2 is also closely linked to the observing system experiments proposed in WP3.1, but based on an 

idealized model world only. By defining suitable ways in comparing data/model but in a “matrix world”. WP 2.2 

and 3.1 run in parallel but talk to each other, in the sense that they need to verify what they can learn from 

each other. This means that WP2.2 can learn where observations should be focused and WP3.1 can learn 

where and how to design “virtual” observations in the models. WP3.1 investigates whether transports can be 

assimilated: the experience obtained in WP3.1 will be provided to WP 2.2. 

 

The data products generated in WP2.2 are regularly provided to WP1.1 and WP1.3. 

 

Interactions with other projects and scientific communities 
See the considerations outlined in the description related to task 2.2.4 Sustainability of observations and link to 

other projects mentioned above. 

Brief Summary NACLIM/OSNAP/OOI/VITALS Cooperation  
 
Coordination with the international OSNAP program, the US lead Ocean Observation Initiative (OOI), 
the Canadian VITALS projects 
This coordination will take place during two face-to-face meeting in December 2013 (Boston) and February 

2014 

 

In Boston (December 2013) Johannes Karstensen (GEOMAR) presented the NACLIM Irminger Sea plans, 

with particular attention to NIOZ and  GEOMAR who both have a long standing activity in the Irminger Sea 

observations. A topic that was extensively discussed was the location of the OOI moorings (four mooring will 

be installed in September 2014) and the LOCO & CIS (both NACLIM) moorings.  

 

In Honolulu (ad hoc meeting during the Ocean Science meeting 2014), Johannes Karstensen (GEOMAR) led 

some discussions with a different group: the OSNAP and the VITALS partners.  

 

Cooperation with OSNAP: We discussed the LOCO/CIS mooring location relatively to the planned OSNAP 

moorings in the Irminger Sea, and planned the implementation of the K1 mooring, the NACLIM mooring in the 

central Labrador Sea. 

 

Cooperation with VITALS: VITALS is implementing activities along the AR7W section, the hydrographic section 

that crosses the Lab Sea and is performed by the Canadians since decades. Moreover, the VITALS colleagues 

plan to install an "OOI" type array of moorings, as it will be installed in the Irminger Sea in September 2014,  in 

the Labrador Sea, where the K1 mooring will be a part of.  

With the installation of NACLIM, OOI, VITALS, and OSNAP, a complementary set up of mooring- array will be 

installed in the two main deep convection areas in the Subpolar gyre.  
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We agreed on: 1) A deployment strategy: (where to deploy and what / instruments to deploy. 2)Logistics: 

participation in cruises, deployment of instruments. 

 

 

 
 
9. Deliverables for this reporting period 
Deliverable Nr.| Title | Delivery month/year | Partner in charge | Work package number | Status | Link to the 

document  

D22.8 | Report on the technical characteristic of the observing systems operated in NACLIM south of the sills 

|April 2014 | Johannes Karstensen, GEOMAR| WP 2.2| Submitted | Word document 

 

D 22.14 |1st batch-Newly acquired & updated time series provided to data portal for CMIP model data 

comparison|October 2013 |Laura de Steur NIOZ| WP 2.2 | Submitted |Word document 

 

D 22.6 | Pre-NACLIM time series data provided to NACLIM data portal for CMIP model data comparison |April 

2013 |Johannes Karstensen GEOMAR| WP 2.2 | Submitted |Word document 

http://naclim.zmaw.de/fileadmin/user_upload/naclim/Archive/Deliverables/D22.8.docx
http://naclim.zmaw.de/fileadmin/user_upload/naclim/Archive/Deliverables/D22.14_final.docx
http://naclim.zmaw.de/fileadmin/user_upload/naclim/Archive/Deliverables/D22.6_final_UPLOADED.docx
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Joint model - observational data comparison  
 

WP2.3 Progress Report  
November 2012-April 2014 

 
 

 
www.naclim.eu 
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1. Executive summary 
In this first 18 months a higher level data sets of NACLIM observations have been made available on the 

NACLIM intranet http://naclim.zmaw.de/CT2-Data-Collection.2395.0.html. Specific details on the set of data 

are provided in D23.15, D23.16, and D23.17. Historical data from the time before 2007 were already compiled 

during the earlier FP7 THOR project and updated during the course of that work. With deliverable D23.15 we 

provided integrated measures such as fluxes across key sections in the subpolar and subtropical Atlantic and 

time series of hydrographic properties along those sections and at selected key locations where water mass 

formation takes place. All data sets are assembled on the NACLIM website: http://naclim.zmaw.de/CT2-Data-

Collection.2395.0.html   Access to data for consortium partners is unlimited. Access for external parties is 

regulated by the CT2 data policy http://naclim.zmaw.de/Data-System.2387.0.html  and can be requested to the 

project office naclim at zmaw.de. The last updates date back to April 2014. 

We have defined the Matrix containing key ocean quantities and associated errors to be used for a direct 

model-observation comparison. The deliverable (D23.15) consists of a description of the rationale behind the 

choice of the integral key parameters to be used when assessing the agreement between observed and 

modeled estimates of fluxes and storages. Shortly, two classes of parameters are chosen: scalar parameters 

such as temperature (heat), salinity (freshwater) and depth, heat and freshwater content in different basins in 

the North Atlantic and vector parameters like fluxes of volume, heat and freshwater. The chosen parameters 

are related to the local heat and freshwater exchange between the ocean and atmosphere in the different 

basins such as the seasonal and annual variations of the mixed layer depth and temperature. The selected 

parameters should be simple to obtain and still provide valuable information. The model and observational time 

series, and their error estimates, will be compared and the mean values, range of variability, dominant periods 

and possible trends determined and compared. These comparisons constitute the main task for the 

subsequent deliverables in this work package.  

 
 

2. Work package objectives 
• To develop strategies and corresponding methods for the systematic quantitative comparison of model 

and observational data. 

• To investigate to what degree models, which will be run and/or analyzed within NACLIM, are capable of 

• reproducing observed variations of hydrographic and kinematic components of the exchanges across 

the 

• Greenland-Scotland-Ridge, of the deep western boundary current and of the overturning circulation at 

26.5°N 

• To synthesize observational and model output for the estimate of large-scale and regional budgets 

 
 

http://naclim.zmaw.de/CT2-Data-Collection.2395.0.html
http://naclim.zmaw.de/CT2-Data-Collection.2395.0.html
http://naclim.zmaw.de/CT2-Data-Collection.2395.0.html
http://naclim.zmaw.de/Data-System.2387.0.html
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3. Work progress and achievements 
 

3.1 Summary of progress towards objectives and tasks: results achieved 
 
Task 2.3.1 Matrix definition 
The deliverable D23.15 provides a framework for comparison between observations and model results 

pertaining to the Atlantic Meridional Overturning Circulation. Since scales and resolution of data collected from 

observations and those obtained from numerical model simulations differ, only integral measures can be 

applied. Two classes of parameters are chosen, scalar parameters such as temperature (heat), salinity 

(freshwater) and depth, heat and freshwater content in different basins in the North Atlantic and vector 

parameters like fluxes of volume, heat and freshwater. The chosen parameters are related to the local heat 

and freshwater exchange between the ocean and atmosphere in the different basins such as the seasonal and 

annual variations of the mixed layer depth and temperature. The selected parameters should be simple to 

obtain and still provide valuable information. The model and observational time series, and their error 

estimates, will be compared and the mean values, range of variability, dominant periods and possible trends 

determined and compared. These comparisons constitute the main task for the subsequent deliverables in this 

work package. 

 
 
Task 2.3.2 Coherent data sets 
 
The data sets have been assembled on the NACLIM intranet http://naclim.zmaw.de/CT2-Data-

Collection.2395.0.html and are thus available for download. The user id and password can be requested to the 

project office naclim at zmaw.de. More information on the data sets can be found in the deliverables D23.16 

and D23.17. 

 The map here below has been also updated with links redirecting to the revised sections. The data sets are 

divided into two different subjects: Fluxes and Hydrographic sections and stations. The colours are used to 

differentiate between transport (red) and hydrography (yellow) data sets. In the online map, pointing at a dot for 

a second or so shows which data set is represented, and clicking takes you to its description page. 

Relevant key ocean quantities are the fluxes (red dots). 

http://naclim.zmaw.de/CT2-Data-Collection.2395.0.html
http://naclim.zmaw.de/CT2-Data-Collection.2395.0.html
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Figure 1,  Map showing the location of NACLIM integrated data sets. Red dots indicate the location of flux arrays and yellow dots those 
of hydrographic section and station time series. 

 
 
3.2 (If applicable) Reasons for deviations 
Not applicable. 
 
3.3 (If applicable) Reasons for failing to achieve critical objectives and/or not being on 
schedule 
Not applicable. 
 
3.4 (If applicable) Corrective actions 
Not applicable. 
 
 

4. Data management  
All data collected within CT2 are available here: http://naclim.zmaw.de/CT2-Data-Collection.2395.0.html 

 

5. List of meetings and events 
This list is not exhaustive 

2014 
20- 23 January 2014 Discussions Bert Rudels (FMI) with Torsten Kanzow (AWI) about observations 

south of Denmark Strait, Bremenhaven (DE) 
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2014 
2-3 March 2014 Meeting NERC-NOC MYRTLEX/Telemetry Buoy Field Trials, Oban (UK) 

 
2013 
11 December 2013 Scientific consultation on scientific data with Achim Rössler Univ. Bremen for 

experienced feedback on the use of PIES in CT2, Bremen (DE) Traveller: Martin Moritz  

16 December 2013 Scientific collaboration meeting, Hamburg (Dec 2013). Invited guest: Vladimir 

Stepanov 

1-2 October 2013, NACLIM Annual Meeting, Trieste (IT) 

3-6 September 2013 Discussions about Merian expedition 2012 and NACLIM deliverables, Hamburg 

(DE) Bert Rudels (FMI), D. Quadfasel group (UHAM) 

7-17 March 2013 Seminar in Naval Postgraduate School in Monterey and Participation in Gordon 

Conference on Polar Marine Science in Ventura, Ventura (USA), Bert Rudels (FMI) 

 
2012 
7 November 2012 NACLIM Kick of meeting, Barcelona (ES) 
 

 
 

6. List of publications 
 
Peer reviewed articles 
Fischer, J., J. Karstensen, R. Zantopp, M. Visbeck, A. Biastoch, E. Behrens, C.W. Böning, D. Quadfasel, K. 

Jochumsen, H. Valdimarsson, S. Jónsson, S. Bacon, N.P. Holliday, S. Dye, M. Rhein, C. Mertens, 2014.  Intra-

seasonal variability of the DWBC in the western subpolar North Atlantic. Progress in Oceanography. 

doi: http://dx.doi.org/10.1016/j.pocean.2014.04.002 

 

 
 

7. Efforts for this work package 
 
The full description of the use of the resources for each beneficiary is available in FORCE. Please refer to the 

forms C and their details in FORCE. 

 
Person-months 
 

http://dx.doi.org/10.1016/j.pocean.2014.04.002
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Partner Planned  
(see table WT6 in the 
DOW) 

Person-months (actuals) Period covered 

 1 UHAM 40.00 8 November 2012-April 2014 
 9 FMI 32.00 11 November 2012-April 2014 
 13 NERC 4.00 2.75 November 2012-April 2014 
Total 76 21.75  
Total estimated effort for this deliverable (DOW) was 54 person-months. 
 
Equipment 
Please refer to the forms Cy and their details in FORCE. 

 
 
8. Sustainability  
 
Interactions with the other work packages 
WP 2.3 interacts with WP 2.1 & WP 2.2 as well as with WP 1.1 & WP 1.2 during the entire span of the project: 

results from WP 2.3 influence the models (WPs 1.1 & 1.2) and the observations (WPs 2.1 & 2.2). These take 

into account the data made available in WP2.3, provide new outputs to WP2.3 and be the input for a new 

analysis in WP2.3.   

WP 2.3 receives and analyses the results from the CT1 and CT2 as they are reported and provides 

assessments of their performances. These assessments are then used to improve the model approach (1.1 & 

1.2) and the observational designs (2.1 & 2.2) during the project to attain the optimal performance and 

correspondence by the end of NACLIM. 

Additionally, the ongoing deliverables from WP 2.3 are used in CT3 as inputs and constraints on the model 

performance analysis: 

• New data sets (SST/IST) developed within WP 3.2 are integrated in the joint data comparison (Task 2.3.2). 

• The assessment of the Arctic Ocean freshwater dynamics and model derived coherent large scale fields of 

the Task 3.2.1 contribute to the Task 2.3.3. 

• Model bias investigated by WP3.1 in collaboration with WP 2.3, from which WP3.1 package receives 

observational information. 

 
Availability of data 
Quality controlled data are made available as soon as possible and in compliance with national rules at 

national data centers or other repositories already in use. We do not intend to duplicate the work of NACLIM 

scientists who already need to deposit such data in predefined repositories, thus all CT2 scientists have 

provide the NACLIM data manager (Martin Moritz, UHAM) with a link to the repository where data have been 

uploaded. The full list is available in the NACLIM CT2 data policy. 
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9. Deliverables for this reporting period 

Deliverable Nr.| Title | Delivery month/year | Partner in charge | Work package number | Status | Link to the 
document  

D 23.17| 1st Batch -Updates of data sets containing time series of relevant key ocean quantities |March 2014 

|Detlef Quadfasel UHAM| WP 2.3 | Submitted |Word document 

 

D 23.16| Data sets containing time series of relevant ocean quantities from the pre-NACLIM period|October 

2013 |Detlef Quadfasel UHAM| WP 2.3 | Submitted |Word document 

 

D 23.15| Definition of Matrix containing key ocean quantities & ass. errors for direct model-obs. 

comparison|October 2013 |Bert Rudels FMI| WP 2.3  | Submitted |Word document 

 

 

http://naclim.zmaw.de/fileadmin/user_upload/naclim/Archive/Deliverables/D23.17_final.docx
http://naclim.zmaw.de/fileadmin/user_upload/naclim/Archive/Deliverables/D23.16_final.docx
http://naclim.zmaw.de/fileadmin/user_upload/naclim/Archive/Deliverables/D23.15_final.docx
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1. Executive summary 
We have constructed a coupled atmosphere-ocean-sea ice general circulation model (AOGCM), the Kiel 

Climate Model (KCM), and performed long control integration. With the newly updated version, hindcast 

experiments have been performed with reduced ocean initial conditions in which temperature and salinity 

distributions are ideally reduced, and similar to ARGO-like observations. We have left only certain amount of 

initial data that are regarded as observation, and we have filled the missing values with different strategies.  

Hindcast results show that the ocean states deviates from the initial conditions rather quickly, e.g. within a 

year, in all different strategies for filling the missing values. This indicates that reducing the initial shock is 

important and should be considered in the next step for the setup of the initialization.  

 
 

2. Work package objectives 
• To investigate the benefit of the different ocean observing system components for the initialization of decadal 

climate prediction systems. 

• To quantify the impact of the different observing system components in terms of decadal hindcast skill. 

• To identify the necessary enhancements and potential reductions of the present observing systems. 
 

3. Work progress and achievements 
 

3.1Summary of progress towards objectives and tasks  
Task 3.1.1 Model setup and control run 
We have performed long control integration with a new version of the Kiel Climate Model (KCM). The updated 

version uses higher horizontal resolution of the atmosphere and uses different parameters in the ocean. A 

millennial long stable present-day control run has been integrated. 

 
Task 3.1.2 Hindcast experiments and skill assessment 
Hindcast experiments have been performed with reduced ocean initial conditions in which temperature and 

salinity distributions are ideally reduced, and similar to ARGO-like observations. We have left only certain 

amount of initial data that are regarded as observation, and we have filled the missing values with different 

strategies. 

Hindcast results show that the ocean states deviates from the initial conditions rather quickly, e.g. within a 

year, in all different strategies for filling the missing values. This indicates that reducing the initial shock is 

important and should be considered in the next step for the setup of the initialization.  

Sophisticated object analysis would be helpful to provide better initial condition. Also, probably more 

importantly, initial restoring techniques need to be investigated to provide dynamically consistent initial 

conditions that may reconcile with reduced temperature and salinity fields. 

 
Task 3.1.3 Benefit of different ocean regions 
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This task will be performed by MPG in the following months (18 to 36), it is not relevant for this reporting 

period. 

 
3.2 Results achieved 
 
Task 3.1.1 Model setup and control run 
We have constructed a coupled atmosphere-ocean-sea ice general circulation model (AOGCM) and we have 

performed long control integration. The model is an updated version of the Kiel Climate Model (KCM, Park et 

al., 2009). Compared to the previous version described in Park et al. (2009), the updated version uses higher 

horizontal resolutions of the atmosphere. Different cloud parameterization in the atmosphere is used, and 

some of ocean and sea ice parameters are different from the previous version, e.g. advection scheme. The 

atmosphere component of the KCM is the EHCAM5 (Roeckner et al., 2006), atmosphere general circulation 

model (AGCM) that uses on T42 (2.80x2.80) horizontal resolution with 19 levels in vertical. Ocean and sea ice 

model is NEMO (Madec, 2008) that runs on ORCA2-grid configuration with a nominal 2 degrees horizontal 

resolution with 31 vertical levels. Tropical ocean has finer grids with 0.5 degree in latitude.  

The control run has been integrated with the present levels of greenhouse gases (e.g. CO2=348 ppm). It has 

been initialised with the Levitus climatology of 3-dimensional temperature and salinity and runs on 1300 years. 

Global mean temperature is stabilised at about 15 oC and shows rich variability on interannual to multi-decadal 

time scales (Fig. 1a). Atlantic meridional overturning circulation (AMOC) strength as measured by the 

maximum streamfunction at between 25 and 35 oN reached pseudo-stabilisation after about 300 years from 

the simulations where the mean values amount to about 14 Sv (1Sv = 106 m3/s). It also showed large variability 

on different time scales (Fig. 1b) as in the global mean temperature. Spectrum analysis shows dominant 

variability at about 60 years and 30 years and also about 15 years and sub-decadal bands (Fig. 2b). We use 

the control simulation as the model observation that will be compared with the hindcast experiments in which 

perturbation of the initial conditions are applied as explained in the next section. 
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Figure 1: Evolutions of annual mean of (a) Global mean surface temperature [oC] and (b) maximum Atlantic 
meridional overturning circulation (AMOC) strength [Sv] (1Sv = 106 m3/s) from a control simulation with the Kiel 
Climate Model (KCM). The model is initialized with a Levitus climatology of temperature and salinity. 
 
 

 
Figure 2: (a) Mean streamfunction over the Atlantic basin and (b) a spectrum of the AMOC shown in Fig. 1b. 
The analysis has been done with the last 1000 years after skipping initial 300 years spin-up phase. 
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Task 3.1.2 Hindcast experiments and skill assessment 
Hindcast experiments have been performed with reduced ocean initial conditions. Perfect initial conditions, i.e. 

observations are available at all grid points, have been selected after 1000 model years to skip model’s spin-up 

phase. We performed ten runs starting at certain dates of the control run (1st of January every 20 years) with 

reduced initial conditions of temperature and salinity. The model temperature and salinity can be regarded as 

ARGO-like observations. Reducing initial condition first left temperature and salinity only at grid points and 

filled the rest missing points with different strategies.   

Several interpolation algorithms were considered to fill the values at missing points, which includes linear 

interpolation and inverse distance weighted interpolation. We also applied another strategy using climatology 

data to fill the missing points instead of using interpolation. We calculated monthly mean climatology in the 

previous 10 years from the control simulation and used this climatology to provide the initial conditions at the 

points where observations were not available. This may provide ocean initial state at decadal time scales.  

 

Hindcast experiments were performed by starting the KCM with reduced initial conditions. Figure 3 shows the 

ensemble mean of the mean absolute error compare to the control run with different interpolation strategies. 

There is not a big difference between the different strategies. In particular, SST shows an initial "shock", 

meaning that the error is almost saturated after about 3 months. This shock appears to be independent of the 

interpolation or filling strategy. We assume that the other variables in the model are not adapted to the 

changed temperature and salinity, and thus a dynamically inconsistent start occurs in the hindcast 

experiments. 
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Figure 3: The ensemble global mean of absolute error reference to control run with several strategies. 
 

Figure 4 illustrates the time in months when the error to the control run is stagnating, i.e. the error is not 

increasing strongly for at least after 10 months. For different initial grid resolution there is not much effect seen. 

This also supports that reducing initial shock is the next solution for a better setup of the initialization. 

Therefore, we need to consider further strategy that reduces the shock in the next stage. Sophisticated object 

analysis can be used to provide better initial condition to fill the missing values. Also initial restoring techniques 

can be used to provide dynamically consistent initial conditions that can be reconciled with reduced 

temperature and salinity fields. 
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Figure 4: Time (months) when the difference of SST to the control run is stagnating, i.e. for at least ten months 
not increasing anymore. 
 

 
References 
Madec, G. (2008), NEMO ocean engine, Note du Pole de modélisation 27, Institut Pierre-Simon Laplace, 

France. 

Park, W., N. Keenlyside, M. Latif, A. Stroeh, R. Redler, E. Roeckner, and G. Madec (2009), Tropical Pacific 

Climate and Its Response to Global Warming in the Kiel Climate Model, J. Climate, 22(1), 71–92, 

doi:10.1175/2008JCLI2261.1. 

Roeckner, E., and M.-P.-I. F. Meteorologie (2003), The atmospheric general circulation model ECHAM5: Part 

1: Model description, Report Number 349, Max-Planck-Institut für Meteorologie. 

 
4. Data management  

Data storage system for important model quantities will be arranged in the end of 2014. 
 
 

5. List of meetings and events 
This list is not exhaustive 
 
2014 
20.2.-7 March 2014 Travel Ocean Science Meeting 2014 Honolulu (USA) 
Guidi Zhou 
 
2013 
1-2 October 2013 NACLIM Annual Meeting, Trieste (IT) 
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Mojib Latif (GEOMAR): A dynamical/statistical approach to predict multidecadal AMOC variability and related 

North Atlantic SST anomalies http://naclim.zmaw.de/Trieste-2013.2609.0.html  

 

September 2013 EaSyMS Summer School 2013, Hamburg (DE) 

G. Zhou (GEOMAR) 

 

June 2013 Workshop "Climate implications of frontal scale,  Frankfurt (DE) 

G. Zhou (GEOMAR) 

 

22-23 April 2013 CT1/CT3 Meeting, Hamburg 

Wonsun Park (GEOMAR): Climate variability in the Kiel Climate Model 

http://naclim.zmaw.de/Core-themes-1-and-3.2508.0.html  

 
2012 
December 2012 Meeting for discussing the GEOMAR-MPI for ioint work, Hamburg (DE) 

 

7 November 2012 Kickoff Meeting, Barcelona (ES) 

Thomas Martin (GEOMAR): The AMOC in the Kiel Climate Model 

 

6. List of publications 
 
Peer reviewed articles 
Martin, T., W. Park, and M. Latif, 2014, Southern Ocean Forcing of the North Atlantic at Multi-centennial Time 

Scales in the Kiel Climate Model, Deep Sea Research Part II: Topical Studies in Oceanography, 

doi:10.1016/j.dsr2.2014.01.018. 

 

 
7. Efforts for this work package 

Person-months 
Partner Planned  

(see table WT6 in the 
DOW) 

Person-months (actuals) Period covered 

GEOMAR 36.00 23 November 2012-April 2014 
MPG 6.00 0 November 2012-April 2014 
Total 42.00 23  
Total estimated effort for this deliverable (DOW) was 42 person-months. 
 
8. Sustainability  
Interactions with other projects 
The KCM experiments are being coordinated for RACE and NACLIM projects to get the best benefit for both 

projects. Although the individual project goals differ, the GEOMAR group has tried to try to exchange as much 

http://naclim.zmaw.de/Trieste-2013.2609.0.html
http://naclim.zmaw.de/Core-themes-1-and-3.2508.0.html
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as possible experiences and results with the RACE community. For more information about RACE: 

http://race.zmaw.de/ 

Interactions with other work packages 
This work package interacts with the other WPs in CT3 and with the CT1 for the modelling/prediction aspects, 

with CT2 regarding observational aspects, and with CT4 dealing the oceanic ecosystem and urban societies. 

The predictability in the multi-model assessment (WP1.1) is compared to the initialized modelling approaches 

with other ocean fields and satellite observations in this work package. This also relates to WP 1.2 which 

specifically deals with the surface fields. This work package provides the skill information to WP 1.1 and WP 

1.2 for benchmarking. 

We interact with WP 1.3 concerning the indices that will be developed there and used by us. 

The importance of initializing the density structure in the overflow region is investigated in collaboration with 

WP 2.1 by providing the information from the “perfect” model experiments obtained in this work package. 

Likewise we collaborate with WP 2.2 along these lines and investigate whether transports can be assimilated. 

The experience obtained in this work package is provided to WP 2.2. 

Model bias is investigated in collaboration with WP 2.3, from which this work package receives observational 

information. 

The role of the Arctic (e.g., sea ice thickness) for AMOC prediction is investigated together with WP 3.2.  

WP3.1 provides to WP 3.2 with information about the potential skill increase by assimilating sea ice 

information. 

The WPs in CT4 benefit from our work by obtaining potential skill levels for parameters critical to the oceanic 

ecosystem and urban societies. 

 
9. Deliverables for this reporting period 
Deliverable Nr.| Title | Delivery month/year | Partner in charge | Work package number | Status | Link to the 

document  

 

D 31.9|Setup of coupled model & hindcasts conducted with initial conditions corr. to ARGO like 

samplings|October 2013 |Wonsun Park GEOMAR| WP3.1 | Submitted |Word document 

http://race.zmaw.de/
http://naclim.zmaw.de/fileadmin/user_upload/naclim/Archive/Deliverables/D31.9_final.docx
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Impact of Arctic initialization on forecast skill 

 
 

WP3.2 Progress Report  
November 2012-April 2014 

 
 

 
www.naclim.eu 

 
 
 
 
 

 
 

NACLIM is a project financed by the European Commission  
through the 7th Framework Programme for Research, 

Grant Agreement 308299 
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1. Executive summary 

 
Motivated in part by the remarkable freshening of parts of the Arctic Ocean over the last decade, an 

assessment of climate model performance has been completed focussing on the liquid freshwater inventory 

and its variability. It has been suggested that sudden release of excess freshwater from the Arctic may 

influence the sub-polar ocean circulation including the rate and properties of the North Atlantic deep water 

formation. We report variability of comparable magnitude to the recent changes in an unforced, multi-

centennial, pre-industrial control simulation with the coupled climate model EC-Earth and identify the primary 

Arctic-sub-polar ocean climate coupling. 

 

The THOR adjoint assimilation system (now called CESAM in the following) was extended to provide also a 

high resolution data assimilation frame work of similar resolution as current CMIP5 climate models. The 

forward model was designed and tested and climate of the model is currently still optimized. The low resolution 

version of this climate model was used to test the alternative Simultaneous Perturbation Stochastic 

Approximation (SPSA) method for its ability to perform parameter optimization beyond the limits of the adjoint 

method. 

 

The Arctic Ocean is characterized by sparse data coverage.  Towards this, we are building a 20 year 

reprocessed Arctic Ocean surface- and sea ice temperature data set. The data set will include uncertainty 

estimates based on a wide range of in situ observations.  

 

Results 

• Established new knowledge on the drivers of Arctic Ocean freshwater variability in a CMIP5 climate 

model context including the coupling with the large scale Atlantic Meridional Overturning Circulation 

and sub-polar dynamics. 

• Successfully implemented and tested a multivariate data assimilation technique in order to optimize 

model parameters on longer timescales periods and to improve the model climate state. 

 
2. Work package objectives 

• To establish the impact of Arctic data and initialization of the Arctic region on forecast skill for the North 

Atlantic/European sector. 

• To construct a 15-year dataset of combined satellite sea surface and sea ice surface temperatures (SST and 

IST) covering the entire Arctic Ocean and demonstrate the data impact on forecast skill. 

• To explore the potential to constrain the state of the Arctic Ocean by integrating flux monitoring time series at 

the Greenland Scotland Ridge (GSR), which have been established in previous projects (incl. EU FP7 THOR 

project). 
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3. Work progress and achievements 

 
3.1Summary of progress towards objectives and tasks  
 
Task 3.2.1 Model assessment 
Focussing on the liquid freshwater inventory of the upper Arctic Ocean, an assessment of model performance 

(EC-Earth) and variability has been completed and a scientific publication is to be submitted. The work has 

also been reported in deliverable D32.10.  

 

In addition to this focussed single model assessment, we have contributed to a multi-model inter-comparison 

study including a selection of CMIP5 climate models (Swingedouw et al. 2014). Focus of this work is broader 

and includes the sensitivity of the model systems to accelerated discharge of freshwater from the Greenland 

ice sheet in under anthropogenic warming.   

 

In collaboration with CT2, we have performed an investigation to document the realism of exchanges with the 

Arctic Mediterranean in CMIP5 type ocean climate models has been initiated. Combining direct observations 

with results from the EC-Earth climate model we have identified an inadequate model representation of the 

two-way exchange system on the Iceland-Faroe Ridge. Of particular concern is a systematic underestimation 

of the heat and salt transport towards the Arctic despite a plausible net mass exchange. This deficit also 

impact the modeled level of variability and in a coupled context, it can have an effect on the climate sensitivity 

of global climate models including the projection of Arctic sea-ice retreat. These preliminary results will be 

further documented and the consequences detailed in a forthcoming publication. 

 

Task 3.2.2 Improve the skill of the EU FP7 THOR adjoint assimilation system 
In order to improve the skill of the EU FP7 THOR adjoint assimilation system (CESAM model) two different 

strategies were followed. First, the configuration of the forward models was extended to include a high 

resolution setup based on a 1 degree ocean and a T42 atmospheric model. Since the adjoint method is limited 

in models with chaotic dynamics to periods of a few eddy turn over time scales alternative methods for 

automatically improving the model via parameter estimation were explored. To this end, the performance of the 

alternative Simultaneous Perturbation Stochastic Approximation (SPSA) method for tuning the model 

climatology was explored. 

 
Task 3.2.3 Data set of sea surface and ice surface temperatures 
The work on the Arctic IST and SST climate data record is progressing as scheduled. Two major tasks are 

conducted, namely programming of algorithms and infrastructure and the determination of all algorithm 

coefficients for all applied brightness temperature data sets – i.e. for all NOAA AVHRR instruments operating 

throughout the entire period of the data set (1989-2009). The algorithm coefficients are determination from 
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radiative transfer model (RTM) calculations (RTTOV) for a variety of surface and atmosphere conditions, 

where modeled brightness temperatures are related to the surface temperatures used as input to the RTM. We 

are testing, operating and validating a variety of IST, SST and Marginal ice zone algorithms and each algorithm 

needs specific coefficients for each sensor. See the distribution of NOAA AVHRR sensors through time in Fig. 

1 below. 

 
Fig. 1 Temporal coverage of NOAA7 through 19. 
 
 

The reprocessing chain and algorithm are being tested and validation is in process. IST is being validated 

against radiometer data collected in situ as well as against drifting buoy temperature records. The SST values 

are being tested against ESA CCI test and validation data sets that contain SST observations since 1991. 

Regional and temporal error characteristics will be reflected in the output uncertainty estimates. 

 

A more comprehensive test for a larger subset of the climate record is due shortly. The uncertainty estimations 

of the entire data set will be based on this data set subset.   

 

Task 3.2.4 Generation of perfect and real model ensembles 
Simulations with EC-Earth are scheduled on the HPC facility at DMI and will be completed in the following 

reporting period.    

 

Task 3.2.5 Evaluation of predictive skill 
According to plan, the work towards evaluation of the predictive skill will be initiated in the following reporting 

period. 

 

3.2 Results achieved 
 
Task 3.2.1 Model assessment 
A remarkable freshening of parts of the Arctic Ocean has been observed during the last decade where the 

upper ocean gyres constitute a reservoir of liquid freshwater. It has been suggested that sudden release of 

excess freshwater from the Arctic may influence the sub-polar ocean circulation including the rate and 
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properties of the North Atlantic deep water formation. Here we report variability of comparable magnitude in an 

unforced, multi-centennial pre-industrial control simulation with the coupled climate model EC-Earth (Fig. 2). It 

is shown that the integrated volume of liquid freshwater in the Arctic Ocean is largely unconstrained in the 

model. This is explained by weak feedbacks between the size of the inventory and the modelled exchanges 

with the neighbouring oceans. A relatively low level of variability in the exchanges and a significant memory 

allow for freely evolving fluctuations in the liquid freshwater inventory. In contrast a positive correlation between 

the integrated sea ice volume and ice export explains the more constrained characteristics of the Arctic sea-ice 

volume. It is demonstrated that this coupling does not exist in the model for the storage of liquid freshwater 

controlled by multiple exchange systems. A simple approach is used to diagnose the changes in storage from 

the exchanges through individual ocean gateways. Multi-decadal variability in freshwater storage can be 

inferred from all exchange systems, though the largest amplitude is associated with the Fram Strait liquid 

freshwater export. Considering liquid and solid components independently reveals an important role of transfer 

between phases in forming the decadal to centennial variability in the liquid freshwater storage. 

 

An inverse relation between freshwater storage in the Arctic Ocean and Sub-polar region is established, most 

strongly manifested in sub-polar salinification during Arctic Ocean freshening. Parallel to these changes the 

sub-polar gyre intensity exhibits anomalies of 5-10 Sv (1Sv = 106m3s−1). Intensification is linked to the 

accumulating phases of the Arctic Ocean freshwater inventory. Moreover, changes in the Atlantic Meridional 

Overturning Circulation (AMOC) also lock only to this phase showing an increase exceeding 1 Sv at low and 

mid-latitudes. 
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Fig. 2 Time series of Arctic Ocean freshwater volume (FW) for the pre-anthropogenic control simulation 

(black), historical (green) and future (red) predictions. Maps show the regional freshwater content (FWC) for 

minimum (a) and maximum FW (b) of the control simulation.  

 

Task 3.2.2 Improve the skill of the EU FP7 THOR adjoint assimilation system 
High resolution configuration 
 

Model tuning with the Simultaneous Perturbation Stochastic Approximation (SPSA) method 
Atmospheric models and eddy resolving ocean models have chaotic dynamics. One characteristic of chaos is 

the sensitive dependence of the result on the initial conditions and an exponential growth of error due to any 

kind of perturbation. Since sensitivities are employed in the adjoint method to optimize certain model 

parameters there exist a maximum assimilation time beyond which the sensitivities become too large to be 

useful for the optimization of parameters. As a result from the previous THOR project, it was found that 

parameter optimization with the THOR model can be successful only for periods shorter than about one month. 

Since on periods of one month the climate of the model is too strongly affected by weather, the adjoint method 

cannot be applied for the optimization of the climate of the model. In order to optimize parameters on much 

longer periods to improve the climate of the model a multivariate data assimilation technique was tested for 

optimization of parameters of CESAM. The technique is a gradient descent method, the SPSA algorithm, 

which utilizes approximations of gradients from two cost function evaluations. For the test experiments the 
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assimilated data includes contributions of temperature, precipitation and heat flux.  The optimization technique 

is applied for tuning of 15 control parameters by assimilating annual mean data, which are here chosen to 

represent the climate of the model In the first set of experiments, the performance of the method is evaluated 

in an identical twin set up, in which data from a model simulation with known parameters are assimilated and 

with the goal to retrieve the original parameters in configuration with perturbed parameters. The method is 

effective in reducing the model-data differences measured by a cost function (Fig. 3) and a large number of 

parameters can successfully be retrieved. However, not all perturbed parameters could be retrieved. 

Parameters for which the cost function shows low sensitivity become virtually unobservable, even if the have 

an impact on the climate, if the impact is smaller than the effect of the weather noise on the mean quantities 

that enter the cost function  

 

As compared to other optimization procedures, the main advantage of SPSA is that it is simple to implement, 

less time consuming and robust to noise in the cost function which makes it applicable for the assimilation of 

statistical information into chaotic models.  

 
Fig. 3. Cost function vs. iteration number for selected 15 parameters in the identical twin experiment. Cost 

function is computed for a period of 1 year of model integration  

 

 

Task 3.2.3 Data set of sea surface and ice surface temperatures 
Technical result obtained includes: 1) Programme and infrastructure code approximately 90% complete. 2) 

Calibration coefficients for all NOAA AVHRR brightness temperature data sets are calculated for all applied 

IST and SST algorithm. 3) Preparations for a one year test run are in place. 

 

The output format of the data set is multiple daily level-2 data, in full orbit swath. A plot of the temperature 

product is shown below. Here all data between latitudes 40S and 40N are truncated to save space – as the 
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entire data set is estimated to occupy 6-8TB of space, including information of cloud, sea ice concentration and 

uncertainties. This will be reduced drastically if we find resources to make a weekly or even daily product. 

Example first validation results of SST above 60N, against 7 SST algorithms:  

 NL_ts NL_ost NL_f NL_f_ost MFday T37 MFneight 

Std 0.561 0.579 0.578 0.585 0.572 0.546 0.536 
Bias -0.196 -0.152 -0.023 -0.001 0.338 -0.064 0.053 

N 6600 6600 6600 6600 6602 2768 2768 

 

Scientific results will not emerge directly from this task, as the deliverable is a data set and a report describing 

the data set. Scientific results will emerge from subsequent analysis and application of the data set elsewhere 

in the project. 

 

Task 3.2.4 Generation of perfect and real model ensembles 
According to plan, no results to report in this period. 

 

Task 3.2.5 Evaluation of predictive skill 
According to plan, no results to report in this period. 
 

3.3 (If applicable) Reasons for deviations 
TASK 3.2.3 The Arctic Ice and Sea Surface temperature data set will become a 20 year data record, from 

1989-2009, not 15 years as written in the DOW. This deviation has the positive effect of being a longer time 

series, which is the reason for the extension of the data set. 

 
3.4 (If applicable) Reasons for failing to achieve critical objectives and/or not being on 
schedule 
Deviations do not impact on our ability to achieve critical objectives and have not caused delays. 

 

3.5 (If applicable) Corrective actions 
No actions needed 

 

4. Data management  
Up to now not final, quality checked observational dataset has been delivered within CT3. Model derived 

datasets produced within NACLIM are still experimental.  

 

The CT1/CT3 data policy is available at the project website: http://naclim.zmaw.de/Data-System.2387.0.html 
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Arctic sea surface temperature / ice surface temperature dataset from DMI (CT3): The data will be distributed 

through the DMI server. These will be available to NACLIM partners immediately and publically available as 

soon as possible. Contact person: Steffen Olsen (DMI), smo@dmi.dk. 

 

Model output from simulations performed to investigate atmospheric predictability in the North Atlantic sector / 

mechanisms of North Atlantic surface state variability (CT1) or the impact of Arctic initialization / initialization 

with different observing systems on the forecast skill in the North Atlantic sector (CT3). These data will be 

stored at the producing institutions. A list of available model simulations will be published on the NACLIM 

website www.naclim.eu together with the name and address of a contact person. The data will be made 

available free on demand after a time ensuring first publication by the producing institution. 

 

 

5. List of meetings and events 
This list is not exhaustive 
 
2013 
1-2 October 2013 NACLIM Annual Meeting, Trieste (IT) http://naclim.zmaw.de/Trieste-2013.2609.0.html 

 

EGU 2013, 7-12 April 2013, Vienna (AT) 

Reema Agarwal (UHAM): Parameter Optimization in an Atmospheric GCM using Simultaneous Perturbation 

Stochastic Approximation (SPSA) (Poster) 

 

22-25 October 2013 FAMOUS 2013, Woods Hole Oceanograpic Institution (USA) 

S.M. Olsen, T. Schmith, S. Yang and C. Aakjær (DMI): Variability of the Arctic Ocean freshwater reservoir in a 

coupled climate model (Poster) 

 
22-23 April 2013 CT1 /CT3 Meeting Hamburg (DE) http://naclim.zmaw.de/Core-themes-1-and-3.2508.0.html  
 

2012 
7 Nov. 2012 Kickoff Meeting, Barcelona (ES) http://naclim.zmaw.de/Barcelona-2012.2251.0.html  
 

6. List of publications 
Peer reviewed articles 
Blessing S., T. Kaminski, F. Lunkeit, I. Matei, R. Giering, A. Köhl, M. Scholze, P. Herrmann, K. Fraedrich, and 

D. Stammer (2014), Testing variational estimation of process parameters and initial conditions of an Earth 

System Model, Tellus DOI:10.3402/tellusa.v66.22606 

 

http://naclim.zmaw.de/Trieste-2013.2609.0.html
http://naclim.zmaw.de/Core-themes-1-and-3.2508.0.html
http://naclim.zmaw.de/Barcelona-2012.2251.0.html
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L. de Steur, M. Steele, E. Hansen, J. Morison, I. Polyakov, S. M. Olsen, H. Melling, F. A. McLaughlin, R. Kwok,  

W. M. Smethie Jr. and P. Schlosser Journal of Geophysical Research: Oceans. Volume 118, Issue 9, pages 

4699–4715, September 2013 DOI: 10.1002/jgrc.20341 

 

Plans for future publications 
Agarwal,R., Armin Köhl, D. Stammer  2014: Parameter optimization in an atmospheric GCM using 

Simultaneous Perturbation Stochastic Approximation (SPSA) 

 

Didier Swingedouw, Christian B. Rodehacke, Steffen M. Olsen, Matthew Menary, Yongqi Gao, Uwe 

Mikolajewicz, Juliette Mignot 2014: Impact of Greenland ice sheet melting on the Atlantic overturning: A multi-

model assessment. (under revision, Climite Dynamics) 

 

Dybkjær, G. et al., 2015: Arctic Sea Ice temperature climatology and trend analysis, 1989-2009. 

 

Olsen, S. M. et al. 2014: Variability of the Arctic Ocean freshwater storage in a coupled climate model   

 

7. Efforts for this work package 
Person-months 
Partner Planned  

(see table WT6 in the 
DOW) 

Person-months (actuals) Period covered 

DMI 48 8.05 November 2012-April 2014 
UHAM 40 2 November 2012-April 2014 
Total 88 8.05  
Total estimated effort for this deliverable (DOW) was 88 person-months. 
 
 

8. Sustainability  
Interaction with other work packages 
This oceanic focus in this work package (Task 3.2.1 and 3.2.2) complements the assessments detailed in WP 

1.1, 1.2 and 1.3 addressing variability of the ocean surface state, its impact on predictability and atmospheric 

patterns. The synergy will be exploited by close coordination and dissemination of scientific progress 

throughout the project. New datasets (SST/IST) developed within WP3.2 (Task 3.2.3) will be utilized across 

several work packages (WP 1.2 and WP 1.3) and integrated in the joint data comparison (WP 2.3, Task 2.3.2). 

Also the assessment of Arctic Ocean freshwater dynamics and model derived coherent large scale fields (Task 

3.2.1) will contribute to the joint comparison (WP 2.3, Task 2.3.3). Data on exchanges across the GSR from 

WP 2.1 is required as input to Task 3.2.1. The role of the Arctic (e.g., sea ice thickness) for AMOC prediction 

will be investigated together with WP. 3.2. WP3.1will provide to WP 3.2 with information about the potential 



  Page 13  
  

skill increase by assimilating sea ice information. Results from 3.2.4 and 3.2.5 on the impact of the state of the 

Arctic Ocean on predictive skill will support and guide the experiments outlined in WP 3.1, Task 3.1.3. 

 

Discussions with scientist in the observational focused CT2 have inspired us to initiate a collaborative 

investigation in order to document the realism of exchanges with the Arctic Mediterranean in CMIP5 type 

ocean climate models. Combining direct observations with results from the EC-Earth climate model we have 

identified an inadequate model representation of the two-way exchange system on the Iceland-Faroe Ridge 

with implications for model climate sensitivity.  

Our institutes involvement in the new EU-FP7 project IceArc 2014-17 (www.ice-arc.eu) will be particularly 

beneficial for the work and Arctic focus of CT3 including fast access to new data, exchange of ideas and 

results. 

 

9. Deliverables for this reporting period 
Deliverable Nr.| Title | Delivery month/year | Partner in charge | Work package number | Status | Link to the 

document  

D 32.10|Assessment of model build-up, storage and release of Arctic Ocean freshwater pools|October 2013 
|Steffen Olsen DMI| WP3.2  | Submitted |Word document 

http://www.ice-arc.eu/
http://naclim.zmaw.de/fileadmin/user_upload/naclim/Archive/Deliverables/D32.10_final.docx
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1. Executive summary 
Work in WP4.1 during the first reporting period has focused on laying the groundwork for predictions in North 

Atlantic marine ecosystems. This work focused in the first instance on identifying the characteristic properties 

that make a quantity predictable, and what criteria a predictable biological quantity would therefore need to 

fulfil. We surveyed how predictions are made and validated in a wide range of other fields in marine sciences, 

and settled on a key list of criteria. We then used these criteria as the basis for a wide-ranging review of the 

biological literature, searching for documented relationships that fulfil these criteria, and therefore could 

potentially be used for prediction. Unfortunately, there were only a few select cases that appeared promising, 

and that could potentially be used to support predictions of the biological environment. The most promising of 

these cases have been identified as case studies for further investigation. 

 

Preliminary work on two of these case studies has produced promising results that have been submitted for 

publication. Close examination of the population structure of the Blue whiting, a commercially important fish 

species, solved a long-running problem about this species and revealed the presence of two populations in the 

North Atlantic, rather than the previous one. Our understanding of this species has therefore improved greatly, 

and this result can potentially form a key brick in the potential development of predictions. Secondly, we have 

documented a strong linkage between the spatial distribution of Bluefin tuna, a valued and endangered fish 

species in the North Atlantic, and water temperature. As sea temperature in the North Atlantic appears to be 

predictable, the distribution of this species may therefore also be predictable.  

 

Future work in this work package will now turn to carrying out the case studies identified during this reporting 

period, and using them to develop and test specific predictions. 

 
2. Work package objectives 

• To review state-of-the-art methods, tools and knowledge for prediction of ecosystem variables in the North 

Atlantic. 

• To examine the use of generic hypotheses as a basis for predictions about the North Atlantic ecosystem. 

• To apply existing specific knowledge to make predictions about the North Atlantic ecosystem and assess the 

quality of these predictions. 

• To identify key gaps in the knowledge and make recommendations for future research. 

 
3. Work progress and achievements 

 
3.1Summary of progress towards objectives and tasks  
 
Task 4.1.1 Current state-of-the-art of North Atlantic marine ecosystem predictability [DTU, HAV] 
We have performed a systematic review of the current state-of-the-art of knowledge that can be used to 

support predictions in marine ecosystems in the North Atlantic. Specifically 
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(i) We reviewed the characteristics that would make a biological quantity predictable, in particular by 

examining how predictability is assessed in other scientific fields. 

(ii) We reviewed the biological literature in search of reported relationships between the physical and 

biological environment that can be used as the basis for prediction.  

(iii) We summarized these findings in the form of two manuscripts for publication. 

 

Task 4.1.2 The North Atlantic spring phytoplankton bloom as a generic basis for prediction [DTU] 
Work has not yet commenced on this task, as the main focus of the work thus far has been on Task 4.1.1 and 

Deliverable 41.11. However, work in this regard is expected to commence during summer and autumn 2014. 

 

Task 4.1.3 Applying existing knowledge as a basis for specific predictions [DTU] 
Work has not yet commenced on this task, as it is predicated on Task 4.1.1.  

 

Task 4.1.4 Detailed case studies and prediction of important species [HAV] 
(i) Based on the results of Task 4.1.1 case studies have been identified, and work has commenced on 

these case studies. 

(ii) Ground work for the Blue Whiting case study has been performed in the form of detailed 

investigations of the population structure of this species in the North Atlantic. 

(iii) Work examining the spatial distribution of Bluefin Tuna, and its environmental correlates, has been 

performed. This can potentially form the basis for predictions in the future. 

 
3.2 Results achieved 
 
Task 4.1.1 Current state-of-the-art of North Atlantic marine ecosystem predictability [DTU, HAV] 
 
We approached the question of how such prediction of the marine environment could be made, and the 

knowledge base supporting them, via two manuscripts. In the first, (Payne et al 2014) we address the question 

of the key properties of a predictable quantity and model system: put simply, what does a prediction have to do 

to be believed? We reviewed a range of approaches applied across both marine science and other disciplines 

to validate models and their predictive capacity, and associated issues. We considered case studies from 

statistical modelling, earth system models, decadal prediction models, species distribution models and 

migration models to identify the criteria and tests employed in this diverse sample of disciplines. We then 

synthesised these approaches into a common framework against which a predictive model can be assessed. 

Specifically, we focused on questions regarding the model structure, explicit tests of predictive capacity, and 

the importance of scale. We proposed that this framework can be used as a checklist of items against which a 

forecast/prediction/prediction can be compared, and therefore the robustness, reliability and most importantly, 

the usefulness of its predictions assessed. 
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In the second manuscript (Hátún and Payne 2014), we build on this knowledge and these criteria to 

attempt to identify biological quantities that might be predictable. We began by reviewing the physical 

variability of the North Atlantic Ocean and its predictability. We complemented this physical review 

with a broad review of the biological literature that attempted to identify physical-biological linkages 
that may be suitable as a way to link physical and biological outcomes. We then applied a form of ground-up 

reasoning to identify potential, but hereto unpublished elements of the biological system that appear to be 

strongly linked to predictable elements of the physical environment. We ultimately identified with a set of five 

potential case studies that warrant further investigation. 

Together these two manuscripts represent both a review of the potential knowledge state that could be used to 

predict marine ecosystems, and, through the detailed examined of the criteria necessary to support 

predictions, advancement beyond the state-of-the-art.  

 
Task 4.1.2 The North Atlantic spring phytoplankton bloom as a generic basis for prediction [DTU] 
Not applicable 

 
Task 4.1.3 Applying existing knowledge as a basis for specific predictions [DTU] 
Not applicable 

 
Task 4.1.4 Detailed case studies and prediction of important species [HAV] 
 

(i)  Blue whiting population structure and dynamics 

We have unveiled the strongest evidence to date supporting the existence of two independent Blue Whiting 

(Micromesistius poutassou Risso, 1827) populations in the North Atlantic. In spite of extensive data collected in 

conjunction with the fishery, the population structure of Blue Whiting is poorly understood. One one hand, 

genetic, morphometric, otolith and drift modelling studies point towards the existence of two populations, but on 

the other hand observations of adult distributions point towards a single population: a paradox therefore arises 

in attempting to reconcile these two pieces of evidence. We analysed 1100 observations of Blue Whiting larvae 

from the Continuous Plankton Recorder (CPR) from 1948-2005 using modern statistical techniques. We 

showed a clear separation between a northern spawning component, in the Rockall trough, and a southern 

one, in the Porcupine Seabight (Figure 1). We further showed a difference in the timing of spawning between 

these sites of at least a month, and statistically-significant differences in interannual variability. The results, 

taken with previous studies, therefore support the two population hypothesis. Furthermore, we have been able 

to resolve the paradox by showing that the acoustic observations cited in support of the single-population 

model are not capable of resolving both populations, as they occur too late in the year and do not extend 

sufficiently far south to cover the southern population. The paradox is therefore simply an observational 

artifact. We therefore conclude that Blue Whiting in the North Atlantic comprises two populations. 

 

In deliverable D41.11 we identified the spatial and population dynamics of blue whiting as showing a high 

degree of potential predictability, and the stock has been identified as a case study within Task 4.1.4. This 
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result provides an important insight into our understanding of the population dynamics of this fish stock, and 

allows us to reinterpret the observations seen previously. It therefore forms a key part of the foundation for 

potential prediction of this fish stock. This work has been submitted to the journal PLOS One (Pointin and 

Payne 2014) where it received positive reviews, and is currently under revision in preparation for resubmission. 

 
Figure 1 Annually integrated blue-whiting spatial larval density. Results predicted from a statistical model are 
plotted as a probability density function (i.e. the spatial integral over the entire domain is 1). The black 
horizontal line indicates the location of an arbitrary division between a northern and southern component. Note 
that because this model allows the relative abundances of the two populations to vary from year to year, 
abundances cannot be compared between the domains: however, abundances are comparable within the two 
domains. Isobaths are draw at 200 m (thin line) and 1000 m (thicker line) depths for reference 

 
(ii)  Spatial distribution of Blue fin tuna 

Rising ocean temperatures are causing marine fish species to shift spatial distributions and ranges, and are 

altering predator-prey dynamics in food-webs.  Most documented cases of species shifts so far involve 

relatively small species at lower trophic levels, and consider individual species in ecological isolation from 

others.  We have shown that a large highly migratory top predator fish species entered a high latitude sub-

polar area. Bluefin tuna, Thunnus thynnus Linnaeus 1758, were captured in waters east of Greenland (65o N) 

in August 2012 during exploratory fishing for Atlantic mackerel, Scomber scombrus Linnaeus 1758. The bluefin 

tuna were captured in a single net-haul in 9-11o C water together with 6 tonnes of mackerel, which is a 

preferred prey species and itself a new immigrant to the area.  Regional temperatures in August 2012 were 

historically high and contributed to a warming trend since 1985, when temperatures began to rise (Figure 2). 

The presence of bluefin tuna in this region is likely due to a combination of warm temperatures that are 

physiologically more tolerable and immigration of an important prey species into the region.  A cascade of 

climate change impacts is restructuring the food web in east Greenland waters. 



  Page 8  
  

 

This work has been accepted for publication in the journal Global Change Biology. The strong linkage between 

the spatial distribution of Blue fin tuna and the water temperature in this region suggests a high degree of 

potential predictability that is currently been explored further as a potential candidate case study within Task 

4.1.4. 
 
 

 
Figure 2 Proportion of years where SST > 11o C for a) 1985-1994 (first decade of time series) and b) 2007-
2011 (five years prior to capture).  The contour line shows location of the 11o C isotherm for 2012.  The 
position of the haul that caught three bluefin tuna on August 22, 2012 is shown as a white star near 65o N, 30o 
W.  11o C is believed to represent a lower thermal limit for Blue fin tuna: the expansion in the region of ocean 
above this temperature is therefore thought to represent a dramatic expansion of the habitat available for this 
species. 

 
 

3.3 (If applicable) Reasons for deviations 
Not applicable 

 

3.4 (If applicable) Reasons for failing to achieve critical objectives and/or not being on 
schedule 
Not applicable 

 

3.5 (If applicable) Corrective actions 
Not applicable 

 

4. Data management  
The blue whiting larval distribution data set was obtained from the Sir Alastair Hardy Foundation for Ocean 

Science (SAHFOS). This data is available upon request from SAHFOS (www.sahfos.ac.uk).  

 

5. List of meetings and events 

http://www.sahfos.ac.uk/
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This list is not exhaustive 
 
2014 
4 April 2014Ecosystem Studies of Sub-arctic Seas (ESSAS) Conference, Geological Museum, Copenhagen 

(DK) 

Mark Payne (DTU): Shifting fish in a changing climate 

Brian MacKenzie (DTU): A cascade of warming impacts brings bluefin tuna to Greenland waters 

 

ICES WGIPS Working Group of International Pelagic Surveys Meeting, 22 January 2014, ICES Headquarters, 

Copenhagen (DK) 

Mark Payne (DTU): A Resolution to the Blue Whiting Population Paradox 

 
2013 
10 October 2013 Danish Marine Ecosystem Modelling Centre Annual meeting, , Danish Metereological 

Institute, Copenhagen (DK) 

Mark Payne (DTU): NACLIM: Towards Decadel prediction of Marine Ecosystems 

 

2 October 2013 NACLIM Annual Meeting, Trieste (IT) 

Mark Payne (DTU): NACLIM WP4.1 (Biological predictions) Update 

 

27 September 2013 ICES Annual Science Conference, Reykjavik (IS) 

Fabien Pointin (DTU): A Resolution to the Blue Whiting Population Paradox 

 

27 August 2013 ICES WGWIDE stock assessment working group on Mackerel and Blue Whiting, ICES 

Headquarters, Copenhagen (DK) 

Mark Payne (DTU): A Resolution to the Blue Whiting Population Paradox 

 

3 August 2013 Kaffeklubben Seminar, DTU Aqua, Copenhagen (DK) 

Hjalmar Hátún (HAV): Subpolar gyre-induced redistribution of NE Atlantic marine ecosystems 
 

21-25 May 2013 Spatial meeting, St. Petersburg (RU) 

 

April 2013 European Geophysical Union Annual Meeting, Vienna (AT) 

Hjalmar Hátún (HAV): A trans-Atlantic linkage - between the Newfoundland and Rockall basins 

 

26 March 2013 ICES WGSPEC Working Group of Small Pelagic Fishes, their Ecosystems and Climate 

Impacts, Fuengirola (ES) 
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Hjalmar Hátún (HAV): Large-scale shifts in the North Atlantic bio-geography forced by the subpolar gyre. 

 
2012 
15 November 2012 Seminar, ETH Zürich, Zürich (CH) 

Hjalmar Hátún (HAV): Subpolar gyre-induced redistribution of NE Atlantic marine ecosystems 

 

11-16 November 2012 WP4.1 Planning and Coordination Workshop, Zürich (CH) 

 

7 November 2012 NACLIM Annual Meeting, Barcelona, Spain 

Mark Payne (DTU): NACLIM WP 4.1 Impact on the oceanic ecosystem 

 
 

6. List of publications 
Peer reviewed articles 
Pointin, F. and Payne, M.R. (2014) A Resolution to the Blue Whiting (Micromesistius poutassou) Population 

Paradox. PLOS One. Under revision. 

 

MacKenzie, B.R., Payne, M.R., Boje, J, Høyer, J.L., and Siegstad, H. (2014) A cascade of warming impacts 

brings bluefin tuna to Greenland waters. Global Change Biology In press. 

 

Plans for future publications 
Payne, M.R., Brun, P, Curchitser, E., Ito, S., Jones, M., Lohmann, K., and Matei, D. (2014) “What’s a prediction 

gotta do to be believed these days?” In preparation for Progress in Oceanography 

 

Hátún, H. and Payne, M.R. (2014) “In search of low-hanging fruit: Are there any shortcuts to prediction of 

Marine Ecosystems?” In preparation for Progress in Oceanography 

 
7. Efforts for this work package 

Person-months 
 
Partner Planned  

(see table WT6 in the 
DOW) 

Person-months (actuals) Period covered 

 8 HAV 45 8 November 2012-April 2014 
 17 DTU 
AQUA 

24 8.2 November 2012-April 2014 

Total 69 16.20  
Total estimated effort for this work package (DOW) was 69.00 person-months. 
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8. Sustainability  
The most valuable lesson learnt was the sheer amount and complexity of the biological literature, and how little 

of it is usable in a predictive context. The approach that we were forced to employ therefore had to be 

pragmatic, flexible and focused. We have therefore learnt that in the future we need to be much focused in our 

approach to such literature reviews. 

The work performed thus far, and Deliverable 41.11 helped to build links with other work packages, and 

particularly with the physical predictability work packages. Two of the key participants in WP1.1 (Daniela Matei 

and Katja Lohmann) contributed their expertise to the first manuscript, and have been involved in discussions 

relating to the second. The bridges formed with WP11 are expected to be crucial to the further development of 

this work package as we start to focus on the identified case studies in preparation for the next set of 

deliverables. 

 
Interactions with other work packages 
WP4.1 uses the outputs generated by other work packages as the basis for making predictions about the North 

Atlantic ecosystem. In particular, the outputs from WP 1.1 and WP 1.2 are extremely valuable forWP4.1, as 

they assess the ability of the CMIP-5 models to predict the state of the ocean and atmosphere, where relevant. 

Similarly, the mechanistic understanding of ocean surface state variability developed in WP1.3 is expected to 

be key to aiding our understanding of changes and variability in the marine ecosystem, specifically Tasks 4.1.2 

–4.1.4. This work-package provides input to WP5.2, WP 5.1 and WP5.3, where the needs of end-users with 

respect to climate related information will be identified and results are disseminated. WP4.1 benefits from 

WP3.1 work by obtaining potential skill levels for parameters critical to the oceanic ecosystem. 

 
9. Deliverables for this reporting period 

Deliverable Nr.| Title | Delivery month/year | Partner in charge | Work package number | Status | Link to the 
document  

D41.11|Report reviewing the current state-of-the-art of North Atlantic marine ecosystem predictability |April 

2014 | Hjalmar Hatun, HAV| WP 4.1| Submitted | PDF document 

http://naclim.zmaw.de/fileadmin/user_upload/naclim/Archive/Deliverables/D41.11.pdf
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1. Executive summary 
The purpose of the work package ‘impact on urban societies’ is to investigate the effect of predicted climate on 

human exposure to heat stress in cities. So far, the focus of the work has been on selecting case study cities, 

on configuring and running an urban climate model (UrbClim), including the preparation of urban morphological 

parameters, and on verifying model output quality by comparing simulation results with observed values.  

We selected the cities of Almada (PT), Antwerp (BE) and Berlin (DE) as study cases. These cities represent a 

diverse sample in terms of geography, size, and climate zones. VITO’s UrbClim model was set up for the three 

cities, using generic terrain and climatic data as inputs. (The advantage of using such data is that they allow a 

rather straightforward implementation of the model for other cities in Europe.) Air temperature simulated by the 

model was compared to in-situ data, to allow verification of the model’s capability to reproduce the observed 

urban heat island intensity (defined as the urban-rural temperature difference). The validation showed that the 

model is capable of reproducing heat island intensity with an average error of around 1°C. The model is 

currently being adapted to be compatible with the output of global climate models, which subsequently will 

allow urban climate projections to be conducted.    

At the same time, we derived detailed urban morphological parameters (sky view factor, buildings’ plane and 

frontal area density, …), required as input for the urban climate model, from 3-D urban building data. In order 

to achieve a generic applicability also for these data, we investigated the possibility of reconstructing the 

morphological parameters of interest from generically available data for Europe, with encouraging first results. 

The main achievements to this date are the following: 

 

• We have demonstrated the validity of the urban climate model UrbClim for the case study cities of 

Almada, Antwerp, and Berlin, through comparison of simulated meteorological variables with observed 

values. In particular, this has demonstrated the capability of the model to correctly reproduce the impact 

of the large-scale (synoptic) weather situation on the urban-rural temperature increment.  

• Based on fine-scale 3-D cadastral maps (provided by the user cities), we have developed relations to 

estimate certain urban morphological parameters (planar and frontal area indices) from the degree of 

soil sealing, a map of which (covering the whole of Europe) is distributed by the EEA. 

Moreover, we have made first steps towards deriving, from raw UrbClim output fields, relevant urban heat 

stress indicators, for later use in the estimation of impacts (human exposure to heat stress, socio-economic 

impacts). A striking result there is that, based on our simulation results (temperature and humidity), cities 

appear to exhibit 2-3 times as many heat wave days as the nearby rural areas, which is of practical relevance 

given the fact that in most countries, heat-health action plans are triggered based on temperature prognoses in 

rural areas. Stated otherwise, such plans need to be adapted to the urban situation, especially considering the 

fact that, very often, cities are home to the more vulnerable population groups (poor housing conditions, 

isolated elderly people, …).  
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2. Work package objectives 
• To quantify the impact of predicted North Atlantic upper ocean and atmospheric states on local urban climate. 

• To investigate the effect of predicted urban climate on urban societies, focusing on health. 
 

3. Work progress and achievements 
 

3.1Summary of progress towards objectives and tasks  
Task 4.2.1 Selection of urban agglomerations 
In the selection of the three urban agglomerations to be covered in NACLIM, the main constraints were the 

following: 

 

1. The city should be under the influence of the North Atlantic; 

2. It should possess sufficiently detailed data (climate measurements, 3-D cadastres, socio-demographic 

data), and be prepared to share these with NACLIM scientists; 

3. There should be a sufficient sample diversity in terms of geographic location and city size. 

From the outset, we knew that Antwerp was interested in becoming a user, and this was confirmed early on in 

the project. Subsequently, we wanted to add cities in the North and South of Europe, respectively. Through our 

contacts with the global cities network ICLEI (www.iclei.org), we quickly identified the city of Berlin as a suitable 

partner.  

Finding a city in southern Europe was more complicated: initially we had a commitment from Porto, but shortly 

before the first end-users workshop in Antwerp they withdrew (which is the reason why this workshop was 

organized with representatives from Antwerp and Berlin alone). Fortunately, and again thanks to ICLEI, quickly 

after that we could secure the involvement of Almada, a small town near Lisbon which is fairly complementary 

to Antwerp and Berlin from several perspectives. We then organized an additional ‘first’ user workshop, in 

Almada this time.  

It should be said that the selected cities have a certain bias, in the sense that they are represented in NACLIM  

by staff that has a more-than-average interest in urban climate change and adaptation.   

 
Task 4.2.2 Urban climate simulations 
Here, the work has dealt with two different aspects: 

1. derivation of urban morphological parameters for the target cities; 

2. conducting simulations for these cities aiming at the validation of the urban climate model UrbClim.  

Both aspects are now briefly described.  

First, the derivation of a number of urban morphological parameters (frontal and planar area index, and sky 

view factor) was done based on detailed 3-D cadastral maps of the cities of Antwerp, Berlin, and Almada, and 

which had been made available by the involved cities themselves. The work consisted largely of processing 

the raw 3-D information in a GIS environment, to subsequently extract the required morphological parameters. 

Several minor technical issues had to be addressed, e.g., what to do with adjoining building blocks (classified 

http://www.iclei.org/
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as different buildings but, in case they have a joint inner wall, this wall should not be counted in the calculation 

of the frontal area index – just to give an example). Since the purpose of these urban morphological 

parameters is that they should serve as inputs to VITO’s urban climate model (these parameters affect local 

climate conditions), all the work in deriving them was done in close collaboration between GIM (lead for the 

parameter derivation work) and VITO. Moreover, we investigated the relation between the spatial distribution of 

the urban morphological parameters and the European Soil Sealing map. The reason for doing so is that the 

Soil Sealing map covers the entire European continent (hence contains all cities); if robust relations can be 

found between the microscopically derived morphological parameters and a generic map such as the Soil 

Sealing map, the EU-wide applicability of the urban climate model is ensured, thus enhancing the valorisation 

potential. Stated otherwise, based on such relationships the urban climate model employed in NACLIM could 

be applied on any city in Europe.  

 

Secondly, we ran simulations with VITO’s urban climate model (UrbClim) for the three target cities, the main 

purpose being model validation. This work started with the selection of suitable domains for each of the cities, 

accounting for such constraints as city size, targeted spatial resolution (250 m), etc… Subsequently, suitable 

simulation periods were selected, the major constraint being posed by the availability of observational data. For 

Antwerp, we could use measurements acquired by VITO since July 2012. For Berlin, data were graciously 

provided by Sebastian Schubert of the Potsdam Institute for Climate Impact Research, who happens to be 

involved in a model intercomparison study over Berlin with a PhD scholar (Hendrik Wouters) at VITO 

(supervised by Koen De Ridder). An issue for Berlin was that the observational station located near the city 

centre (‘station ‘Alexanderplatz’) had been removed somewhere in 2003, hence we had to run the validation 

simulation prior to that. Finally, we obtained meteorological observations for Almada from the involved user. In 

particular, we obtained data from a station in central Almada, located in a school yard), and which we had 

visited and documented at the occasion of the user workshop in Almada at the end of September 2013. For 

Almada, data availability directed simulations to be conducted for the Summer of 2013, which constitutes an 

interesting case given the intense heat wave occurring in this area in July 2013.  

 

The simulations for the selected domains and periods were then launched on VITO’s computer cluster. The 

actual work there consists of monitoring the progress of the simulations (which take hours to days to simulate 

one Summer season), and of doing initial quality checks on the results. The analysis and validation work itself 

will be described below in the ‘Results’ section.  

 

Task 4.2.3 Impact of predicted climate on urban societies 
At the time of writing (April 2014), this Task is in a very early stage. Work so far has focused on acquiring local 

socio-demographic data from the target cities. Also, work has been initiated to derive relevant urban heat 

stress indicators from the raw UrbClim model output.  
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3.2 Results achieved 
Task 4.2.1 Selection of urban agglomerations 
The ‘result’ of this Task consists of the active involvement of the cities of Antwerp, Almada, and Berlin. End-

user workshops have been held in Antwerp, Almada, and Brussels, and another is planned in Berlin (October 

2014). The three cities have shared the data needed for the project, including climate data, socio-demographic 

data, and detailed 3-D cadastral maps, required to derive urban morphological parameters (which in turn serve 

as input for the urban climate model UrbClim which is used in NACLIM).  

Task 4.2.2 Urban climate simulations 
The urban morphological parameters that were derived (see above) were found to exhibit fairly robust relations 

with the fraction of impermeable soils as contained in the European Soil Sealing map, as shown in the Figure 

below. Apart from the scientific interest of such relations, they also have a practical benefit. Indeed, 3-D data 

as those used for our target cities are very often available only within the administrative boundaries of the 

considered city. Now, the UrbClim model employs a rectangular domain, which generally extends well beyond 

these administrative boundaries, but which still may contain considerable portions of urban terrain that are not 

covered by the 3-D data. The relations now allow to estimate the required morphological parameters based on 

the Soil Sealing map, as the latter covers the whole continent, hence can be used to ‘fill up’ for areas missing 

in the 3-D data.  

Moreover, it was found that the relations that link these morphological parameters to the fraction of 

impermeable surfaces are almost the same for Berlin and Antwerp, thus lending a sort of universal character to 

them. (At the time of writing this report, an investigation to check these relations also on Almada was still 

underway.) This is of obvious interest to the urban climate modelling community, as it would give modellers 

access to these much needed model input parameters for all cities in Europe. Considering the relevance of 

these results beyond the NACLIM project, it was decided to submit an abstract describing these results to the 

EGU Annual Assembly in Vienna (April 2014), which was subsequently accepted as an oral presentation in the 

session “Urban climate and human biometeorology”. 
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Figure 1. Scatter plot of the planar area index as a function of the degree (percentage) of sealed soils, for 
Berlin.  
 
With respect to the validation runs conducted with the UrbClim model, we also can report satisfactory results. 

Indeed, the comparison of simulated 2-m temperature with observed values has shown, for all three cities, a 

good capability of the model to reproduce actual temperatures, as well as the urban-rural temperature 

differences. On the latter, and for the periods considered, we found a negligible temperature bias of the order 

of a few tenths of a degree, a root mean square error slightly above 1 °C,  and correlation coefficients with 

values around 0.7. Even though, to our best knowledge, no standards exist to qualify model errors (i.e., to 

decide whether a model is ‘good’ or not), we can safely consider these results as being of sufficient quality for 

further work in NACLIM, i.e., it is fair to say that the UrbClim model represents well the observed amplitude and 

phase of the urban heat island signal. An example of a validation result is shown in the Figure below.      

 

 
Figure 2. Simulated (red) and observed (black) urban-rural 2-m air temperature difference for Antwerp, for the 
Summer of 2013. 
 
 

Apart from the validation, we conducted a further analysis of UrbClim simulation results, among other things 

evaluating the mean diurnal cycle of the urban heat island intensity, which typically shows (as do the 

observations) high intensities at night and low values throughout the day. 
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Task 4.2.3 Impact of predicted climate on urban societies 
As mentioned above, this activity has just started, so we don’t have much to report yet. An exception is 

perhaps that we have initiated work of processing of UrbClim model output (hourly fields of temperature, 

humidity, etc…) into aggregated fields that may be used to quantify heat stress.   

   
Figure 3. Number of heat wave days according to the d’Ippolity et al. (2010) criteria, for the Summer, for 
Almada (left), Berlin (middle), and Antwerp (right). Note the difference in scale used in the colour legends. 
 
 
An example is given in the Figure above, which shows the number of heat-wave days for the NACLIM target 

cities for the Summer (June-July-August, average for the period 1986-2005). The number of heat wave days 

was calculated according the definition of d’Ippoliti et al. (2010), which accounts for local conditions, i.e., the 

method is based on the exceedance of temperature and humidity thresholds, the latter being calculated based 

on time series (percentiles) of locally observed data, thus reflecting the fact that people in southern countries 

are better adapted to high temperatures than people living more North. In any case, from these (preliminary) 

results it appears that the number of heat-wave days is a factor 2-3 higher in cities compared to the nearby 

rural areas. 
 

3.3 (If applicable) Reasons for deviations 
For the moment, there are no particular deviations from the DOW. However, this may change in the future. 

Indeed, from interactions with the users from the target cities, it has emerged very clearly that one of their main 

interests lies in urban land cover change scenarios. In fact, the users have expressed a very strong desire that 

we should not only calculate the current and future state of urban climate and associated human exposure to 

heat stress, but that the modelling activities should also be employed to find ways of mitigating urban heat 

island effects. Examples of such scenario work are: enhanced greening, modification of urban density, etc… 

and their impact on local urban climate. 

 

Scientifically, it certainly makes sense to include scenario work. In particular it would be very useful to compare 

the relative impacts on urban heat stress of (1) climate change versus (2) mitigation measures based on land 
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cover changes. Yet, no resources have been allocated for this work hence, while we are certainly inclined 

positively towards this change, it should be kept in mind that other aspects that were stated in the DOW may 

require revision to accommodate the scenario work.  

 

3.4 (If applicable) Reasons for failing to achieve critical objectives and/or not being on 
schedule 
Not applicable. 
 
3.5 (If applicable) Corrective actions 
Not applicable. 
 
 

4. Data management  
A rough estimate tells that the UrbClim model will generate several tens of Terabytes of hourly output data for 

each of the target cities (∼ 105 grid cells × 6 variables × 4 bytes per variable × 3500 hours per season × (4×20) 

seasons × 10 forcing GCMs × several climate scenarios × several land cover change scenarios). These data 

are archived on VITO’s RAID storage system. Even if we archive only the surface variables (which are the 

most relevant for the study of urban climate), we still are talking about several Tb per city. Clearly, it is 

impractical to make this sort of data volumes available through the Internet, as download times would become 

unreasonably long. However, a subset of aggregated data, which occupy a much smaller volume, will be made 

available on an ftp server. Aggregated data could consist of e.g. daily minimum and maximum temperatures, or 

the number of heat wave days in a given year.  

 
5. List of meetings and events 

2014 
9 April 2014, WP4.2 internal meeting, Belgium 

 

19 March 2014, invited lecture at Strasbourg University (Laboratoire Image, Ville, Environnement), Strasbourg 

(FR), Koen De Ridder (VITO): Modelling urban climate and air quality 

 

10 February 2014, 3rd End-users workshop, Brussels (BE),  Talks on progress & plans by UHAM, VITO, GIM, 

CLIVAR Office, attending users from Antwerp, Berlin, Almada 

 

2013 
30 December 2013, VITO and GIM meeting, Haasrode (BE) 

 

5 December 2013, WP4.2 internal meeting 

 

1-2 October 2013, NACLIM annual meeting, Trieste (IT) 
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26 September 2013, 2nd End-users workshop, Almada (PT), Talks on progress & plans by VITO, GIM, CLIVAR 

Office, attending users from Almada 

 

29 June 2013 VITO and GIM meeting, Heverlee (BE) 

 

20 June 2013, WP4.2 internal meeting 

 

 

13 June 2013, 1st End-users workshop, Antwerp (BE), Talks on progress & plans by UHAM, VITO, GIM, 

CLIVAR Office, attending users from Antwerp & Berlin 

 

16 May 2013, WP4.2 internal meeting 

 

8 April 2013, EGU General Assembly, Vienna (AT), Poster, Hendrik Wouters (VITO): Implementation of a new 

urban surface and impervious water-storage parameterization TERRA-URB: evaluation and sensitivity analysis 

for Toulouse city 

 

4 March 2013, COSMO User Seminar, DWD Offenbach (DE), Hendrik Wouters (VITO): Evaporation from 

urban areas:model sensitivity and results with TERRA-URB stand-alone 

 

2012 
7 November 2012 NACLIM Kickoff meeting 2012, Barcelona (ES) 

Nov 2012 ClimaQs conference, Antwerp (BE) 
 
 

6. List of publications 
 
Peer reviewed articles 
Wouters, H., K. De Ridder, N.P.M. van Lipzig, M. Demuzere, and D. Lauwaet, 2013. The diurnal evolution of 

the urban heat island of Paris: a model-based case study during Summer 2006. Atmospheric Chemistry and 

Physics, 13, 8525-8541, doi:10.5194/acp-13-8525-2013. 

 

Plans for future publications 
De Ridder, K., D. Lauwaet, and B. Maiheu, 2014. UrbClim – a fast urban boundary layer climate model. 

Submitted to Urban Climate.  

 

Wouters, H., K. De Ridder, K., N. Van Lipzig, 2014. The impact of impervious water-storage parameterization 

on urban climate modelling. Submitted to Urban Climate. 
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Wouters, H., M. Demuzere, K. De Ridder, K., N. Van Lipzig, 2014. The impact of long-wave water-vapour 

opacity on tower measurements for urban model evaluation. In preparation.  

 

7. Efforts for this work package 
 
Person-months 
 
Partner Planned  

(see table WT6 in the 
DOW) 

Person-months (actuals) Period covered 

VITO 17.40 8.03 November 2012-April 2014 
GIM 12.00 3 November 2012-April 2014 
Total 29.40 11.03  
Total estimated effort for this work package (DOW) was 29.40 person-months. 
 
8. Sustainability  
One of the main positive experiences so far has been the very constructive atmosphere in which the 

discussions with the stakeholders from the target cities (Antwerp, Almada, Berlin) has been conducted. 

Representatives of these cities have come forward with valuable suggestions regarding the research, and a 

good consensus has been reached about the urban climate simulations to be conducted in NACLIM, both at 

the level of the periods selected for the projections, as for the type of land cover change scenarios to be 

considered.  

The links with the partners that are involved closely with the CMIP5 climate model output archive is also seen 

as a positive aspect of the collaboration within NACLIM, as in the beginning it has helped us make the first 

steps exploring this archive. At the time of writing (April 2014), work towards the coupling of the UrbClim model 

to CMIP5 model output is well advanced. This is important as the coupling establishes the main connection 

between the urban climate modelling activities, and the bulk of the NACLIM project.  

Finally, we would like to mention a few related projects, in which we have developed synergies: 

 EU-FP7 RAMSES – Reconciling Adaptation, Mitigation and Sustainable Development for Cities 

(http://www.ramses-cities.eu/), which is mainly about climate adaptation. ICLEI, which is a partner in this 

project, helped us out in identifying and contacting potential target cities (Berlin and Almada). Through our 

contacts with RAMSES partner WHO, we have gained a better insight into suitable heat exposure 

indicators. 

 MACCBET, funded by the Belgian Science Policy Office, has among its aims the simulation of the urban 

climate of Brussels. Work on Brussels, even though this city is not among the NACLIM target cities, has 

allowed us to achieve an extra validation for UrbClim, which increases the confidence we can have in the 

model. Conversely, validation results obtained in NACLIM have a positive impact in the MACCBET project. 

 MIRA ‘Urban Heat Island Indicators’ is a project funded by the Flemish Environmental Agency in the 

framework of its ‘State of the Environment’ reporting duties. The focus in this project is on urban heat island 

http://www.ramses-cities.eu/
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indicators obtained from in-situ measurements and satellite remote sensing. Even though that isn’t quite 

the focus in NACLIM, our study of heat stress indicators has, together with the interactions with WHO 

(RAMSES project, see above), certainly induced an enhanced insight into suitable indicators for (urban) 

heat stress, all the more as the Steering Committee of this project, which is present at each meeting, 

involves members of a wide range of expertise domains and policy fields, including health, heat-health 

action plans, air pollution, as well as several urban administrations.  

 The PhD research done jointly at VITO and the Catholic University of Leuven by Hendrik Wouters 

(supervisor: Koen De Ridder), even though strictly speaking not a part of NACLIM (it had started before), 

also has contributed to NACLIM, through the development of improved parameterizations of certain 

aspects affecting the urban energy balance (e.g., urban water ponding after rain, or an improved validation 

method for thermal longwave radiation – see planned papers), and generally by conducting additional 

validation studies for still other cities (Paris, Toulouse, Basel). While these cities are not part of NACLIM, 

any additional validation strengthens the confidence in the model, and also the confidence in the general 

applicability of the model (i.e., it works well on any city), hence the valorisation perspectives.     

 Finally, recently (end of 2013) VITO conducted a Heat Map study for the city of Antwerp. This study could 

perhaps also have been assigned without NACLIM being there, but Antwerp being a partner in NACLIM 

has allowed us to better demonstrate skill in urban climate modelling. Also the international setting of a 

project such as NACLIM certainly won’t hurt. As in the other projects mentioned above, we are convinced 

that both NACLIM as the Heat Map study ordered by Antwerp have benefited from each other, and that 

they each have reinforced the other project as well.  

It is also important to mention here that the efforts to keep a complex numerical model as UrbClim ‘up and 

running’ can only be achieved if one has a sufficient (critical) mass in one’s project portfolio. Hence, NACLIM 

together with all the projects mentioned above mutually support each other from that perspective, by providing 

the necessary support for the continuous development, testing, and maintenance of UrbClim.   

 

Interactions with other work packages 
• WP4.2 collects inputs from WP1.2 (Predictability of the atmosphere related to the North Atlantic/Arctic ocean 

surface state) to obtain insight into the climatic impact of oceanic fields, and in particular its spatial distribution 

over land, to help in the selection of cities within Europe to be simulated with the urban climate model (Task 

4.2.1 – first item). As WP 1.2 aims to evaluate the CMIP-5 models, will be very useful in the selection of climate 

model output fields, which are to serve as boundary forcing data for the urban climate model. 

• WP4.2 collects input from WP 1.1. for the CMIP-5 results related to sea surface state. 

• WP4.2 benefits from WP3.1 work by obtaining potential skill levels for parameters critical to the urban 

societies. 

• WP4.2 provides inputs to WP5.2 (Climate services), WP 5.1 for the part related to the general dissemination, 

and to WP.5.3, in particular for the identification of user needs from end-users and decision-makers for urban 

climate predictions, and the dissemination of results to those stakeholders. 
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9. Deliverables for this reporting period 
Deliverable Nr.| Title | Delivery month/year | Partner in charge | Work package number | Status | Link to the 

document  

D42.20 |Report on the first subset of urban climate simulation results |April 2014 |Koen De Ridder, VITO| WP 

4.2| Submitted | Word document 

http://naclim.zmaw.de/fileadmin/user_upload/naclim/Archive/Deliverables/D42.20_final.docx
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1. Executive summary 
Looking back at the first 18 months of this project, we can state that the project is running according to plan. 

Planned deliverables have been delivered, milestones have been attained. The scientific exchange between 

the partners and groups has been successful. At the scientific project meetings (in 2012 and 2013) the 

exchanges have brought to a refinement of the planning for the forthcoming months. Some of the core themes 

have organised additional meetings for addressing specific research topics. The Steering Scientific Committee 

(SSEC), Governing Board (GB) are satisfied with the progress achieved.  

 
2. Work package objectives 

The objectives are: 

-To establish and maintain the scientific coordination necessary for reaching the scientific objectives. 

-To act on unforeseen events and adapt work plans accordingly. 

 
 

3. Work progress and achievements 
 

3.1 Summary of progress towards objectives and tasks  
 
The tasks related to the scientific coordination of the project are the following: 

1. The scientific coordination and monitoring of core themes and work packages, including the activities as 

work package leader. 

2. The supervision of project progress milestones and project global critical path. 

3. The scientific review of the work performed by the partners including scientific deliverables and the 

coordination of internal progress reports. 

4. Monitoring of progress with work packages, deliverables and milestones and the work plan, including the 

verification of the quality, consistency and respect of deadlines. 

5. Research risk management. 

6. The preparation of the scientific part of the reports and deliverables to be submitted to the EC. 

7. Conflict resolving relating to technical and organizational issues. 

8. Preparation by scientific staff of core theme scientific meetings (i.e. drawing up the agenda, invitations, 

minutes, action lists). 

9. Activities related to participation in scientific decision making bodies such steering committees and advisory 

Panels: Steering Scientific Committee (SSEC), Governing Board (GB), international advisory panel (IAP). 

 

The kickoff meeting in 2012 marked the effective launch of the project; reinforced the sense of common 

purpose of all partners and detailed the responsibilities of each in the endeavor. The Annual Meeting 2013 

represented another occasion to refine the planning of the upcoming year (2014-2015). 
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Scientific project meetings were held at the kickoff meeting in 2012 and at the Annual Meeting in 2013. 
Scientific project meetings have been timed with the preparation of major deliverables and reports to 

Commission and have involved all the partners.  At the Annual Meetings, we have always planned to have a 

scientific project session (i.e. science talks) back to back with the management meetings (see WP6 

“Management”), and networking meetings (see WP5.2 “Outreach, dissemination and climate services”), 

 

Topical working core theme (CT) meetings have both taken place back to back with scientific project 

meetings (November 2012 and October 2013) and have been also organized ad hoc by the core theme 

leaders (Spring 2013 and Spring 2014). 

 
Steering Scientific Committee (SSEC), Governing Board (GB) meetings have been held back to back with 

scientific project meetings. In between, SSEC meetings were held via telephone/video-conferences or via e-

mail, according to needs. 

The Governing Board validates the major decisions concerning the project proposed by the SSEC. It is made 

up of representatives from all partners (1 vote per project partner, it is chaired by the Coordinator). 

 

The Steering Scientific Committee steers the project, takes appropriate decisions for steering the science 

and the partnership. It is made up by the Project coordinator, Detlef Quadfasel,  its deputy coordinator, Johann 

Jungclaus, and the core theme leaders, Johann Jungclaus (CT1), Svein Osterhus (CT2), Steffen M. Olsen 

(CT3), Mark Payne (CT4). 

 

International advisory panel (IAP) ensures an objective external scientific evaluation of the project and links 

to other programme activities in and outside Europe. The first IAP meeting will take place in October 2014 

during the annual meeting planned for 14-15 October 2014 in Berlin. 

 
 
3.2 Results achieved 
The project is running according to plan: 

• The work in the work packages is proceeding well. 

• The milestones foreseen in the plan for this period have been attained. 

• Deliverables have been delivered according to plan. 

• The quality of the reports and data delivered has been verified by the project office. All reports delivered 

to the EC are verified by the coordinator and by senior scientists before being formally uploaded in the 

EC database and published on the website. 

 

Scientific project meetings have taken place on a 12-month basis, for allowing exchange of results and further 

planning of the activities. 
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The Steering Scientific Committee and the Governing Board have met twice in these past 18 months and have 

acknowledged that the project is running according to budget and plan. 
 
 
3.3 (If applicable) Reasons for deviations 
None. 
 
 
3.4 (If applicable) Reasons for failing to achieve critical objectives and/or not being on 
schedule 
None. 
 
 
3.5 (If applicable) Corrective actions 
None. 
 
 

4. Data management  
Data management policies for the core themes have been defined in project month 3 (January 2013), details 

have been provided in the text of the deliverable D6.5 “Data Policy”. Further documentation can be found in the 

NACLIM webpages: http://naclim.zmaw.de/Data-System.2387.0.html  

 

5. List of meetings and events 
This list is not exhaustive 
 
2014 
31 March 2014 NACLIM CT2 work meeting, Hamburg (Germany) 

19-20 March 2014, CT1/CT3 Meeting, Hamburg (DE) 

2013 
7 November 2013 NACLIM CT2 coordinating meeting on Atlantic cooperation, Hamburg (Germany) 

1-2 October 2013 NACLIM Annual Meeting (incl. GB and SSEC), Trieste (IT) 

21-26 July 2013 "Knowledge of the future/North Atlantic and Climate Change" IUGG Meeting, Gothenburg 

(July 2013), Traveller: K. Jochumsen 

14 June 2013 WP4.1 Video conference  

13-14 June 2013 WP4.2 Meeting, Antwerp (BE) 

22-23 April 2013 CT1 /CT3 Meeting, Hamburg (DE) 

5-6 March 2013 CT2 Meeting, Hamburg (DE) 

 
2012 
6-9 November 2012, Kick-off Meeting NACLIM (incl. GB and SSEC), Barcelona (ES) 

 

http://naclim.zmaw.de/Data-System.2387.0.html
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6. List of publications 
 
Not applicable. 
 
 

7. Efforts for this work package 
 

Person-months 
 
Partner Planned  

(see table WT6 in the 
DOW) 

Person-months (actuals) Period covered 

 1 UHAM 18 6 November 2012-April 2014 
 2 MPG 6 2 November 2012-April 2014 
 3 UPMC 3 1 November 2012-April 2014 
 5 UniRES 6 2 November 2012-April 2014 
 6 GEOMAR 6 2 November 2012-April 2014 
 7 DMI 6 2 November 2012-April 2014 
 15 VITO 3 1 November 2012-April 2014 
 16 GIM 3 1 November 2012-April 2014 
 17 DTU 
AQUA 

6 
2 

November 2012-April 2014 

Total 57 19 November 2012-April 2014 
Total estimated effort for this work package (DOW) was 57 person-months. 
 
 
8. Sustainability  
This work package receives inputs from all the core themes and makes use of the information received for 

general scientific coordination purposes. 

There is a close interaction between this work package, the other work packages of the core theme 5 and the 

WP6 “Management”. 
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Outreach, dissemination  
and climate services 
 

WP5.2 Progress Report  
November 2012-April 2014 

 
 

 
www.naclim.eu 

 
 
 
 
 

 
 

NACLIM is a project financed by the European Commission  
through the 7th Framework Programme for Research, 

Grant Agreement 308299 
  



  Page 2  
  

 
Coordinating author 
Chiara Bearzotti 
 
Contributors 
UHAM: Detlef Quadfasel, Chiara Bearzotti, Katrin Latarius, Theresa Reichelt 
NERC: Jennifer Sian Riley, Roger Barry 
VITO: Koen De Ridder, Dirk Lauwaet, F.Lefebre 
GIM: Bart Thomas, Catherine Stevens, Caroline Heylen, Vital Scheurs, Mart Grommen 
 
 
Editorial 
Chiara Bearzotti (UHAM) 
 
Cover photo credits 
Thomas Wasilewski (UHAM) 
 
Date of latest version of Annex I DOW 
8 August 2012 
 
 
 
Published 23 June 2014  
 
 
 
 
  



  Page 3  
  

Index 
 
1. Executive summary.................................................................................................................................... 4 
2. Work package objectives ........................................................................................................................... 4 
3. Work progress and achievements .............................................................................................................. 4 
Task 1 Identifying user needs ............................................................................................................................ 4 
Task 2 Climate services plan ............................................................................................................................. 5 
Task 3 Dissemination ........................................................................................................................................ 5 

Dissemination plan: ............................................................................................................................................ 5 

Dissemination to the scientific community......................................................................................................... 6 

Dissemination to stakeholders and decision-/policy-makers .............................................................................. 6 

Dissemination to the general public .................................................................................................................... 7 

Dissemination to journalists, science writers and reporters (multiplicators) ...................................................... 7 

Task 4 Set up of data management system ....................................................................................................... 8 
Task 5 Reporting on gender issues ................................................................................................................... 8 
4. Data management ..................................................................................................................................... 8 
5. List of meetings and events ....................................................................................................................... 8 
6. List of publications ..................................................................................................................................... 9 
7. Efforts for this work package ...................................................................................................................... 9 
8. Sustainability ............................................................................................................................................... 10 
9. Deliverables for this reporting period ........................................................................................................... 10 
 
 
  



  Page 4  
  

1. Executive summary 
A dissemination plan has been set up at the beginning of the project with the inputs provided by all scientist 

across the core themes. The dissemination plan has been progressively implemented during the last 18 

months, targeting the dissemination activities on three audience levels: the scientific community, the 

decision/policy makers, the general public, journalists, science writers and reporters (multiplicators). For 

achieveing this, we have implemented a number of tools and started several collaborations with other projects. 

Our scientists have been very proactive in publishing their results and disseminating them to a scientific 

audience. In support to the work of the WP4.2, this work package has helped in developing the three case 

studies for working with end-users (decision-makers level) and preparing the ground for adding another layer 

to this first level of interaction/cooperation, and for starting addressing the private business sector. 

Last but not least, most of the scientific material has been turned into more informative material for reaching a 

wider audience (general public) through audio-visual materials and for involving science writers and journalists 

who act as multiplications of the project results. 

 

2. Work package objectives 
-To identify user needs for climate related information with respect to the project specific goals: effects of North 

Atlantic sea surface temperature and sea ice variability on North Atlantic/European seasonal to decadal 

climate variability 

-To communicate specific efforts and results to other projects in the scientific community for the improvement 

climate services for the North Atlantic and Europe 

-To communicate NACLIM specific efforts and results to end-users such as decision makers, industry, and the 

general public for the improvement climate services for the North Atlantic and Europe 

-To promote best practices in terms of climate services and user requirements  

-To promote, establish and maintain a networking structure involving individuals, groups and institutions 

outside the project, incl. ECOMS partners 

-To foster communication and dissemination of project achievements, for the benefit of individuals and groups 

outside the project, incl. ECOMS partners 

-To provide a continuous data and information management. 

 

3. Work progress and achievements 
Task 1 Identifying user needs 

a) Past literature (e.g. workshop/meeting reports and similar) on user needs has been reviewed in order to 

identify lessons learned from past projects and discussions on climate services. Information from ECLISE and 
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CLIM-RUN and other projects has been incorporated. The report has been drafted by Jennifer Riley of NERC-

ICPO and is available here: http://naclim.zmaw.de/fileadmin/user_upload/naclim/Archive/CT5/Literature-

review-final.pdf  

b) We have organized End-users meetings involving the three cities of Almada, Berlin and Antwerp (decision-

making level) which act as a case study in the project. The reports and deliverables linked to this activity can 

be found on the website http://naclim.zmaw.de/All-deliverables.2247.0.html and they contain exhaustive 

information about the outcomes of this activity. 

In the past period, we have tried to add to this decision-making dimension the industrial dimension, by getting 

in contact with Eurochambres and Businesseurope for the organization of workshops addressing the industrial 

sector. Talking to the representatives of these cities, we have recently come up with the suggestion to involve 

potential industries located in the territories of Almada, Antwerp and Berlin in the workshops, establishing thus 

an additional layer to the one of the decision-makers, in the same areas where the project already operates. 

We are currently in the process of identifying potential counterparts in the private business in these areas, with 

the help of the city representatives. 

Task 2 Climate services plan 

Climate services are broadly defined as the provision of climate information to interested users, but it is a new 

and yet to be completely defined field. In particular, climate service needs evolve in response to new climate 

questions and user requirements. Users include any sector reliant on accurate climate information, such as 

scientists, farmers, water and energy companies, and particularly decision makers concerned with adaptation 

strategies in response to changing climate: 

• Results of the three workshops with the End-users have been analyzed (as well in WP4.2), shared with 

researchers (Annual Meetings, EGU, CT meetings) and used to determine the feasibility of such 

products to be provided by NACLIM (WP4.2) 

• We are currently in the process of setting up NACLIM specific information modules for relaying them to 

existing Climate Service Institutions, such as Climate Service Centre in Hamburg (DE) and the EC 

Environmental Agency in Copenhagen (DK), and overarching Science Programmes such as CLIVAR. 

NACLIM is supporting the newly born initiative European Climate Service Partnership (Kickoff was in 

Hamburg on 7 May 2014) and we are looking forward to cooperate with the main actors of this initiative. 

This is a task that will be implemented in the upcoming 18 months. 

Task 3 Dissemination 

Dissemination plan: 
A plan has been set up with the support of the scientists in all core themes: D52.61|Dissemination plan incl. 

Annex 1 and Annex 2| Word document 

We’re implementing the project according to this plan. 

 

http://naclim.zmaw.de/fileadmin/user_upload/naclim/Archive/CT5/Literature-review-final.pdf
http://naclim.zmaw.de/fileadmin/user_upload/naclim/Archive/CT5/Literature-review-final.pdf
http://naclim.zmaw.de/All-deliverables.2247.0.html
http://naclim.zmaw.de/fileadmin/user_upload/naclim/Archive/Deliverables/CLOSED-NACLIM-D5261-Annex1_01.docx
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Dissemination to the scientific community 

Publication and participation in scientific conferences (international and national) 
Our scientists have been very active in disseminating their results. The list of the dissemination activities on the 

website can be found here: http://naclim.zmaw.de/Dissemination.2509.0.html  

More information has been registered in the database of the EC for dissemination activities: 
During the summer 2014 we plan to update both sections with the latest inputs received when putting together this report. 

 

Objectives and results of the project have been presented by NACLIM scientists with two goals in mind: 

• Getting feedback of the scientific community for evaluation of the scientific quality of the project and re-

targeting goals and activities accordingly 

• Raising awareness and increase visibility of the planned project activities and achieved results 

The dissemination has been tailored according to the target audience of the events. We have maximize the 

interaction/networking possibilities with the scientific community and other research 

projects:  http://naclim.zmaw.de/We-cooperate-with.2215.0.html  

Peer-reviewed articles 

The project has already resulted in a number of publications in scientific, peer-reviewed journals. Project 

partners have been encouraged to strive for joint publications, even across the ECOMS initiative, and to go for 

open access (golden OA or green OA). 

Scientific publications are listed here: http://naclim.zmaw.de/Scientific-publications.2225.0.html  

An overview of the articles submitted or in publication is available in the reports of the single deliverables and 

work packages. 

Communication through the NACLIM website 

The website: 

• describes the project goals, consortium, structure and expected outputs to a lay audience  

• Provides information about upcoming events http://naclim.zmaw.de/News.2127.0.html  

• Hosts audio-visuals targeting a lay audience http://naclim.zmaw.de/Media-center.2204.0.html  

• Collects all project publications http://naclim.zmaw.de/Deliverables-Publications.2133.0.html  

• Contains information about the ECOMS initiative and other projects linked to 

NACLIM http://naclim.zmaw.de/We-cooperate-with.2215.0.html 

The website is a living archive for giving evidence of what we do, why we do it and how passionately we do it. 

Dissemination to stakeholders and decision-/policy-makers  
The major difference between communication with other scientists and with stakeholders and the public is that 

information presented to the latter groups should be without unnecessary scientific jargon. While a number of 

stakeholders may indeed want the same information as that provided to scientists, it needs to be 

complemented with shorter and more straight-forward information. Direct communication with stakeholders has 

been sought through targeted workshops. 

http://naclim.zmaw.de/Dissemination.2509.0.html
http://naclim.zmaw.de/We-cooperate-with.2215.0.html
http://naclim.zmaw.de/Scientific-publications.2225.0.html
http://naclim.zmaw.de/News.2127.0.html
http://naclim.zmaw.de/Media-center.2204.0.html
http://naclim.zmaw.de/Deliverables-Publications.2133.0.html
http://naclim.zmaw.de/We-cooperate-with.2215.0.html
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The first round of these meetings has been conducted early in the project and involve representatives of 

selected stakeholders in the case areas for identifying needs and requests. As far as possible, end-

user/stakeholder workshops have been organised jointly with EUPORIAS and SPECS for sharing inputs on the 

three projects (speakers, results, contents etc.) and collecting feedback for the ECOMS initiative.  

These tools have been implemented so far: 

• Stakeholder/end-user workshops http://naclim.zmaw.de/End-user-meetings.2567.0.html  

• Short executive summaries of the main NACLIM reports http://naclim.zmaw.de/Reports.2540.0.html  

• Project factsheets http://naclim.zmaw.de/Media-center.2204.0.html  
Upcoming: policy briefs and social media 

Dissemination to the general public 
Dissemination to this audience has been achieved through web based tools. All partners are involved in 

contributing to dissemination activities targeting a lay audience with their respective staff (researchers and 

communication officers). The contributions are coordinated by UHAM. 

These tools have been implemented so far: 

• Short videos: Videos for outreach/dissemination of project results (DOW, part B, 

p.54) http://vimeo.com/86018560 This is a short introduction to the main challenges our researches 

face in their investigations on climate variability in the North Atlantic in the NACLIM project naclim.eu 

This is the first video of three, the others will follow in 2014-2016 and explain the impacts of climate 

variability on human health (heat stress in cities) and on oceanic ecosystems. In this video, one of our 

senior scientists, Mojib Latif of GEOMAR, explains the importance of understanding the mechanisms of 

climate variability in the North Atlantic area. 

• Audio materials (podcasts) http://naclim.zmaw.de/Media-center.2204.0.html  

• Flyers and Project factsheets http://naclim.zmaw.de/Media-center.2204.0.html 

• Short executive summaries of the main NACLIM reports http://naclim.zmaw.de/Reports.2540.0.html 

Upcoming: social media 

 

Dissemination to journalists, science writers and reporters (multiplicators) 
In previous FP7 projects we have set up a productive cooperation with science journalists, reporters and 

writers based in Europe, who regularly publish science features for radio/TV/paper magazines addressing the 

general public (i.e. Focus, Spektrum der Wissenschaft, Mare, etc.). We have continued involving them in the 

NACLIM project and delivering contents to them which might be interesting for the general public, offering 

possibilities for interviews, for joining the Science Talks and project meetings. Through this close cooperation, 

we aim at reaching a wider public. 

• Press releases http://naclim.zmaw.de/Media-center.2204.0.html  

• Project summaries http://naclim.zmaw.de/Media-center.2204.0.html 

• Illustrations and simulations http://naclim.zmaw.de/Reports.2540.0.html 

http://naclim.zmaw.de/End-user-meetings.2567.0.html
http://naclim.zmaw.de/Reports.2540.0.html
http://naclim.zmaw.de/Media-center.2204.0.html
http://vimeo.com/86018560
http://www.naclim.eu/
http://naclim.zmaw.de/Media-center.2204.0.html
http://naclim.zmaw.de/Media-center.2204.0.html
http://naclim.zmaw.de/Reports.2540.0.html
http://naclim.zmaw.de/Media-center.2204.0.html
http://naclim.zmaw.de/Media-center.2204.0.html
http://naclim.zmaw.de/Reports.2540.0.html
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Task 4 Set up of data management system 

Data collected ad elaborated within the project are made available through a server infrastructure: this has 

been set up and maintained by the data manager of the project office in Hamburg. Data are available to project 

partners, interested stakeholders and ECOMS partners. 

For more information: http://naclim.zmaw.de/Data-System.2387.0.html  

 

Task 5 Reporting on gender issues 

In the first 6 project months (1 November 2012-30 April 2013), 27 women have been working for the NACLIM 

project.  This corresponds to 43% of the entire workforce employed by the project in the reference period. The 

report is based on the data delivered by NACLIM partners. Date of publication: 5 June 2013.  

Read the full report: download PDF  

An updated version of the report is expected to be published in Summer 2014 with the data collected on the 

workforce in the first 18 months of activity of the project. 

The Gender Panel of NACLIM is made up of Laura De Steur (NIOZ), Marie-Noelle Houssais (UPMC) and Bogi 

Hansen (HAV), and it is supported by the Project Office (UHAM). This panel has been appointed to raise 

gender awareness within the project and will stay in charge until the end of the project. 
 

4. Data management  
See the section: http://naclim.zmaw.de/Data-System.2387.0.html 

 

5. List of meetings and events 
 

2014 
7 May 2014Kick-off Meeting - European Climate Service Partnership, Hamburg (DE) 

 

April 2014 EGU 2014 Vienna (AT) 

Bart Thomas and C. Stevens (GIM): Extraction of Urban Morphology Parameters from Generic European 

Datasets: A Case Study for Antwerp, Berlin and Almada 

Bart Thomas and C. Stevens (GIM): Urban Impact Assessment and Adaptation Strategies to Climate Change 

in Europe: A Case Study for Antwerp, Berlin and Almada 

 

February 2014 Joint ECLISE/CLIM-RUN synthesis workshop, Brussels (BE) 

 
2013 
1-2 October 2013 NACLIM Annual Meeting, Trieste (IT) 

http://naclim.zmaw.de/Data-System.2387.0.html
http://naclim.zmaw.de/fileadmin/user_upload/naclim/Archive/GenderPanel/ReportstatisticsJune2013.pdf
http://naclim.zmaw.de/Management-structure.2219.0.html#c7242
http://naclim.zmaw.de/Data-System.2387.0.html
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http://naclim.zmaw.de/Trieste-2013.2609.0.html  

June 2013 Euro Argo Meeting, Southampton (UK)  

June 2013 End-user meeting, Antwerp (BE)  

June 2013 CSA Oceans Stakeholder Consultation Workshop, Brussels (BE) invited by JPI Oceans 

May 2013 Workshop "The Atlantic a shared resource", Galway (IE) Traveller: G. McCarthy (Guest) 

April 2013 Travel to research cruise 451, Traveller: K. Latarius  (in charge of data management) 

March 2013 Travel Workshop on transatlantic marine cooperation, Brussels (BE) invited by the EC 

 

2012 
7 Nov. 2012 Kickoff Meeting, Barcelona (ES) 

http://naclim.zmaw.de/Barcelona-2012.2251.0.html  

 
6. List of publications 

See the list provided in Deliverable D52.24 

 

7. Efforts for this work package 
 

Person-months 
 
Partner Planned  

(see table WT6 in 
the DOW) 

Person-months (actuals) Period covered 

 1 UHAM 20 4.76 November 2012-April 2014 
 2 MPG 0.10 0.03 November 2012-April 2014 
 3 UPMC 0.10 0.03 November 2012-April 2014 
 4 UiB 0.10 0.03 November 2012-April 2014 
 5 UniRES 0.10 0.03 November 2012-April 2014 
 6 GEOMAR 0.10 0.03 November 2012-April 2014 
 7 DMI 0.10 0.03 November 2012-April 2014 
 8 HAV 0.10 0.03 November 2012-April 2014 
 9 FMI 0.10 0.03 November 2012-April 2014 
 10 MRI 0.10 0.03 November 2012-April 2014 
 11 NIOZ 0.10 0.03 November 2012-April 2014 
 12 SAMS 0.10 0.03 November 2012-April 2014 
 13 NERC 12 4.26 November 2012-April 2014 
 14 NERSC 0.10 0.03 November 2012-April 2014 
 15 VITO 3 0.5 November 2012-April 2014 
 16 GIM 12 3 November 2012-April 2014 
 17 DTU AQUA 0.10 0.03 November 2012-April 2014 
 18 MSS 0.10 0.03 November 2012-April 2014 
Total 48.40 12.99  
Total estimated effort for this work package (DOW) was 48,40 person-months. 
 
 
 

http://naclim.zmaw.de/Trieste-2013.2609.0.html
http://naclim.zmaw.de/Barcelona-2012.2251.0.html
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8. Sustainability  
Interaction with other work packages 
This work package receives inputs from all the core themes and will make use of the information received for 

dissemination purposes. 

WP4.1 provides input to this work package, where the needs of end-users with respect to climate related 

information is identified and results are disseminated. 

WP4.2 provides inputs to this work package, in particular for the identification of user needs from end-users 

and decision-makers for urban climate predictions, and the dissemination of results to stakeholders. 

There is a close interaction between this work package and WP5.3 for the implementation of the end-

user/stakeholders workshops, the coordination of dissemination and networking activities. 

 

9. Deliverables for this reporting period 
Deliverable Nr.| Title | Delivery month/year | Partner in charge | Work package number | Status | Link to the 

document  

D52.24 |Establishment of information flow |April 2014 |Project Office, UHAM| WP 5.2| Submitted | Word 

document 

D 52.13|Climate Services Plan|October 2013 |Project office UHAM| WP5.2 | Submitted |Word document 

D 52.7|First end-user/stakeholder meeting|July 2013 |Project office UHAM| WP5.2 | Submitted |Word 

document 

D52.61|Dissemination plan incl. Annex 1 and Annex 2| Dec. 2012|UHAM Project office | Submitted | Word 
document  

D52.3 |Design and implementation of the public website| Dec. 2012|UHAM Project office|Submitted |PDF 
available  

http://naclim.zmaw.de/fileadmin/user_upload/naclim/Archive/Deliverables/D52.24_final.docx
http://naclim.zmaw.de/fileadmin/user_upload/naclim/Archive/Deliverables/D52.24_final.docx
http://naclim.zmaw.de/fileadmin/user_upload/naclim/Archive/Deliverables/D52.13_final.docx
http://naclim.zmaw.de/fileadmin/user_upload/naclim/Archive/Deliverables/D52.7_FINAL.docx
http://naclim.zmaw.de/fileadmin/user_upload/naclim/Archive/Deliverables/D52.7_FINAL.docx
http://naclim.zmaw.de/fileadmin/user_upload/naclim/Archive/Deliverables/CLOSED-NACLIM-D5261-Annex1_01.docx
http://naclim.zmaw.de/fileadmin/user_upload/naclim/Archive/Deliverables/CLOSED-NACLIM-D5261-Annex1_01.docx
http://naclim.zmaw.de/fileadmin/user_upload/naclim/Archive/Deliverables/CLOSED-NACLIM-D52.3.pdf
http://naclim.zmaw.de/fileadmin/user_upload/naclim/Archive/Deliverables/CLOSED-NACLIM-D52.3.pdf
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1. Executive summary 

The main objective of this work package is to ensure the coordination across EUPORIAS, NACLIM and 

SPECS projects for supporting the European Commission’s work on future priorities in the area of seasonal to 

decadal climate predictions towards climate services. During these first 18 months, the three projects have 

been able to establish the first steps to ensure the coordination between the projects and setting up the 

structure for an information exchange between coordinators, project managers and scientists. Secondly the 

three projects have set up the think tank for making recommendations to the European Commission. This think 

thank supports the Commission in identifying priorities for European activities related to observations, 

modelling and services to be aligned with the Global Framework for Climate Services and for planning for 

Horizon 2020. 

 

2. Work package objectives 
This Work Package is common to all three of EUPORIAS, NACLIM and SPECS to ensure their close 

coordination. Note that these three projects additionally have their own Management Work Package with 

specific objectives related to the successful running and delivery of that project’s deliverables. The objectives 

of this common Work Package are to: 

• ensure close coordination between projects and activities in Europe in the area of seasonal to decadal 

climate predictions towards climate services. 

• provide thought leadership to the European Commission on future priorities in the area of seasonal to 

decadal climate predictions towards climate services. 

 

3. Work progress and achievements 
 

3.1Summary of progress towards objectives and tasks  
Task 2.1 1 
During these first 18 months several actions that have contributed to achieve the specific objectives above 

mentioned have been carried out: 

• Communication among the project offices of EUPORIAS, SPECS and NACLIM: the coordination across 

the three projects is mainly based on the communication between the project offices. As much the 

coordinators as the project managers are periodically in contact to ensure the progress of the those work 

packages that involve common scientific activities, information exchanging as well as monitoring paralleled 

deliverables (D53.021,  D53.022, D53.023).   

• Communication with other European projects is also a usual practice. EMBRACE, CLIM-RUN or COMBINE 

are some examples. Project managers are in contact via e-mail or teleconference to exchange information 

about dissemination or management activities. 

                                                 
1 Led by Met Office initially, see DOW, page 51 
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• Representation from each project in other projects events: since the beginning of the project a 

representative from each project has been invited to attend each of the other project’s management boards 

as an observer at meetings without voting rights. In particular there have been relevant events where a 

representative of each of the projects had attended: 

o Joint kick-off meeting (NACLIM, SPECS, EUPORIAS and ECOMS), 6-9 November 2012, Barcelona 

(Spain). 

o EUPORIAS 2nd General Assembly, 1-4 October 2013, Norrkoeping (SE) 

o SPECS 2nd General Assembly, 15-17 October 2013, De Bilt (NL) 

o NACLIM Annual Meeting 2013, 1-2 October 2013, Triest (IT) 

• Joint scientific meetings: there is a continuous scientific interaction between the projects mainly through the 

SPECS wiki since several work packages in each project have activities in common. It is worthy to mention 

the preparation of a scientific workshop on “Verification” organised together with EUPORIAS for the next 

period and the “Syntesis Workshop” of CLIM-RUN and ECLISE where NACLIM scientists intervened. 

• Joint disseminations activities: the three projects have developed intensive dissemination activities as can 

be seen in the “Significant Results” section of this report. 

 

Task 2.2 2 
Although the first contacts started during summer 2012, the official launching of ECOMS think tank had taken 

place in November 2012 during the joint event in Barcelona (Spain). Its main purpose is to act as an advisory 

group for the European Commission to identify priorities and research and investment needs in the field of 

climate modelling and services. The recommendations of this think tank will be used by the European 

Commission in designing the Horizon 2020 topics related to climate modelling and services. ECOMS is 

comprised of the coordinators of EU FP7 climate modelling and climate service projects and representatives 

from European climate modelling and climate service centres as follows: Chris Hewitt (ECOMS Chair, Met 

Office, UK), Francisco Doblas-Reyes (SPECS Coordinator, IC3, Spain), Detlef Quadfasel (NACLIM 

Coordinator, Univ. Hamburg, Germany), Carlo Buontempo (EUPORIAS Science Coordinator, Met Office, UK), 

Pier Siebesma (EUCLIPSE Coordinator, KNMI, Netherlands), Colin Jones (EMBRACE Coordinator, SMHI, 

Sweden), Paolo Ruti (CLIM-RUN Coordinator, ENEA, Italy), Roeland Van Oss and Wilco Hazeleger (ECLISE 

Coordinator and EC-Earth Chair, KNMI, Netherlands), Sylvie Joussaume (IS-ENES Coordinator, IPSL, 

France), Marco Giorgetta (COMBINE Coordinator, MPI, Germany), Guy Brasseur (representing IMPACT2C, 

CSC, Germany), Julia Slingo (Met Office, UK), Tim Palmer (Univ. Oxford, UK) and Claus Brüning (European 

Commission, Belgium). 

This first ECOMS Board meeting took place at the Met Office on 4-5 February 2013 and the conclusion of that 

meeting are summarized in D53.021. The text of this report is available in the NACLIM 

intranet: http://naclim.zmaw.de/Non-public-deliverables.2247.0.html    

 
                                                 
2 Led by Met Office initially, see DOW, page 51 

http://naclim.zmaw.de/Non-public-deliverables.2247.0.html
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3.2 Results achieved 
The more significant results related to this WP are reported here below. 

Joint deliverable:  D53.021 Short report of recommended priorities for Horizon2020: Short report of 

recommended priorities for Horizon2020 from Working Group 2 “Modelling and infrastructure” for European 

activities relating to observations, modelling and services for seasonal to decadal timescales. 

 
Joint events: 

• Forthcoming event, 10-12 December 2014, Barcelona (ES): SPECS is collaborating in the preparation of 

the International Workshop on Polar-lower Latitudes Linkages and Their Role in Weather and Climate 

Prediction. NACLIM scientists will join this meeting. The workshop is organised jointly by WWRP's Polar 

Prediction Project: http://polarprediction.net  

• 4-5 February 2013, Exeter (UK), First ECOMS Board Meeting. 

• 6-9 November 2012, Barcelona (ES), Seasonal-to-decadal Forecast towards Climate Services: 

EUPORIAS, NACLIM, SPECS, ECOMS Joint Kick-off Meeting 

 

Joint communication and dissemination activities among the three projects and other related projects also 

involved in ECOMS initiative: 

• The first joint newsletter has been published in October 2013. It is available in the ECOMS website. 

• An umbrella website for overarching coordination and dissemination activities has been created. The 

link of this website is http://www.eu-ecoms.eu/  

• Relevant deliverables such as the dissemination plan has been shared in order to follow the same line 

of communication activities. 

• Joint dissemination material: in this project is a roll up has been designed to be exhibited in each 

general assembly or in any other important event. It summarizes the main goals and structure of the 

ECOMS initiative. 

• Joint scientific meetings: scientist of the three projects usually attend events organised by other related 

European projects such as the Second CLIM-RUN School “Building two-way communication: A week of 

Climate Services” in December 2013. 

• Transferring best practices related to the work with end-users: CLIM-RUN and ECLISE organized a 

Synthesis Workshop “Enabling Climate Information Services for Europe” on their activities with the end-

users (Brussels, 10-11 February 2014) with the goal of exchanging best practices in the implementation 

of climate services, and on the translation and transferability of scientific results into understandable 

language and into other thematically specifications. NACLIM scientists (WP4.2) and end-users took 

part in this meeting for benefiting from the results and best practices of CLIM-RUN and ECLISE groups. 

Joint publications of scientists involved in the three projects: Scientists collaborate on peer-reviewed articles 

across the projects. The first collaborations of SPECS and NACLIM communities for joint peer-reviewed 

articles have brought to the publication of the two publications. See section 6 in this document. 

http://polarprediction.net/
http://www.eu-ecoms.eu/
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4. Data management  

Not applicable. 

 
5. List of meetings and events 

4-5 February 2013, First ECOMS Board Meeting, Exeter (UK) 

6-9 November 2012, Seasonal-to-decadal Forecast towards Climate Services: EUPORIAS, NACLIM, SPECS, 

ECOMS Joint Kick-off Meeting, Barcelona (ES) 

 
6. List of publications 

 
Peer reviewed articles 
Javier García-Serrano, Irene Polo, Francisco J. Doblas-Reyes & Reindert J. Haarsma (2013), Multi-year 

prediction of the Atlantic Niño: A first approach from ENSEMBLES Física de la Tierra ISSN: 0214-4557, Vol. 

25 (2013) 57-71, 10.5209/rev_FITE.2013.v25.43435 Open 

Access: http://revistas.ucm.es/index.php/FITE/article/view/43435 

 

D. Volpi, F. J. Doblas-Reyes, J. García-Serrano, and V. Guemas (2013), Dependence of the climate prediction 

skill on spatiotemporal scales: Internal versus radiatively-forced contribution, published 19 June 2013, 

Geophysical Research Letters, Volume 40, Issue 12, pages 3213–3219, 28 June 2013, 

DOI: 10.1002/grl.50557 Open access: Green OA, post print version available  
Francisco J. Doblas-Reyes is coordinator of SPECS at IC3 (ES). Javier García-Serrano is a NACLIM scientist working at 

UPMC (FR). 

 
7. Efforts for this work package 

 
Partner Planned  

(see table WT6 in the 
DOW) 

Person-months (actuals) Period covered 

1 UHAM 6 0.7 November 2012-April 2014 
Total 6 0.7  
Total estimated effort for this deliverable (DOW) was 6 person-months. 
 
 
8. Deliverables for this reporting period 
Deliverable Nr.| Title | Delivery month/year | Partner in charge | Work package number | Status  

D53.021 I Recommended priorities Horizon 2020: WG "Observations and monitoring"I1. UHAM I WP5.3 I submitted  

http://revistas.ucm.es/index.php/FITE/article/view/43435
http://naclim.zmaw.de/fileadmin/user_upload/naclim/Archive/Peer-reviewed_art/4-GarciaSerrano-OA.pdf
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