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1 - General information
Topic MSCA-IF-2018

Deadline Id H2020-MSCA-IF-2018

Type of Action MSCA-IF-EF-RI

Call Identifier H2020-MSCA-IF-2018

Acronym HELADOAcronym HELADO

Proposal title Weather regime insights on climate change, climate extremes and surface conditions of the Arctic

Note that for technical reasons, the following characters are not accepted in the Proposal Title and will 
be removed: < > " &

24Duration in months

Scientific Area ENV - Environmental and Geosciences (ENV)

Please select up to 5 descriptors (and at least 3) that best characterise the subject of your proposal, in descending order of relevance.

Descriptor 1 Meteorology, atmospheric physics and dynamics

Descriptor 2 Cryosphere, dynamics of snow and ice cover, sea ice, permafrost and ice sheets

Descriptor 3 Climatology and climate change

Free keywords Arctic Climate, Weather Regimes, Intraseasonal Atmospheric Variability, Climate Extremes, Sea ice 
and Land Cover Variability, Atmospheric Teleconnections, Climate Models, Reanalysis Datasets

Please choose the scientific area and descriptors carefully, and in order of importance, since this will guide the REA in the 
selection of experts for proposal evaluation and the allocation of proposals to experts. To help you select the most relevant 
area for your proposal, please consult the Guide for Applicants which provides a breakdown of each scientific area into a 
number of descriptors.
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Abstract

The Arctic has warmed more than any other region of the globe in the past decades. Associated with this strong warming, 
sea ice cover has declined and boreal forests have expanded northward. These multidecadal trends have been 
accompanied by an unusual occurrence of extreme events in the Arctic in recent year, such as persistent winter warm spells 
or summer heatwaves, often lasting for days or weeks.  The occurrence of persistent extreme events have also been linked 
to seasonal anomalies in sea ice extent (e.g. in the 2007 or 2012 summer minima), and may adversely impact traditional 
human activities, infrastructures, and the ecosystems of the Arctic.  
Tropospheric circulation patterns, referred to as weather regimes, are strongly linked to these climate extremes. Yet the 
properties and driving mechanisms of weather regimes in the Arctic remain poorly understood. Using the latest generation of 
climate models and observational datasets, I will analyze Arctic weather regimes and quantify their associations with Arctic 
climate variability on subseasonal to centennial time scales. Variations in weather regimes will be compared to changes in 
surface climate as well as other factors impacting the regional and global climate, such as sea ice, vegetation and cloud 
cover.  
A mechanistic understanding of subseasonal to multiyear climate variability in the Arctic will be sought by exploring 
pathways of interactions between weather regimes and local changes in surface cover in the Arctic as well as remote 
changes in tropospheric circulation patterns in the midlatitudes. The effects of weather regimes on atmospheric 
teleconnections between the Arctic and low-latitude regions will also be assessed. This proposed research will establish 
weather regimes as a novel perspective for understanding Arctic climate variability and of the processes driving it across 
climatic contexts and climate models.

Remaining characters 89

Has a similar proposal in terms of research objectives been submitted to a Horizon 2020 Marie 
Skłodowska-Curie Individual Fellowship call? Yes No
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Declarations

1) The applicant (future beneficiary) declares to have the explicit consent of all partner organisations (if 
applicable) on their participation and on the content of this proposal.

2) The information contained in this proposal is correct and complete. 

3) This proposal complies with ethical principles (including the highest standards of research integrity — as set 
out, for instance, in the European Code of Conduct for Research Integrity  — and including, in particular, 
avoiding fabrication, falsification, plagiarism or other research misconduct).

4) The applicant (future beneficiary) hereby declares:

- it is fully eligible in accordance with the criteria set out in the specific call for proposals; and

- it has the financial and operational capacity to carry out the proposed action.

The applicant (future beneficiary) is only responsible for the correctness of the information relating to his/her own organisation. 
Where the proposal to be retained for EU funding, the applicant (future beneficiary) will be required to present a formal 
declaration in this respect.

According to Article 131 of the Financial Regulation of 25 October 2012 on the financial rules applicable to the general budget of the Union 
(Official Journal L 298 of 26.10.2012, p. 1) and Article 145 of its Rules of Application (Official Journal L 362, 31.12.2012, p.1) applicants 
found guilty of misrepresentation may be subject to administrative and financial penalties under certain conditions. 
  
Personal data protection 
The assessment of your grant application will involve the collection and processing of personal data (such as your name, address and CV), 
which will be performed pursuant to Regulation (EC) No 45/2001 on the protection of individuals with regard to the processing of personal 
data by the Community institutions and bodies and on the free movement of such data. Unless indicated otherwise, your replies to the 
questions in this form and any personal data requested are required to assess your grant application in accordance with the specifications of 
the call for proposals and will be processed solely for that purpose. Details concerning the purposes and means of the processing of your 
personal data as well as information on how to exercise your rights are available in the privacy statement. Applicants may lodge a complaint 
about the processing of their personal data with the European Data Protection Supervisor at any time. 
  
Your personal data may be registered in the Early Detection and Exclusion system of the European Commission (EDES), the new system 
established by the Commission to reinforce the protection of the Union's financial interests and to ensure sound financial management, in 
accordance with the provisions of articles 105a and 108 of the revised EU Financial Regulation (FR) (Regulation (EU, EURATOM) 
2015/1929 of the European Parliament and of the Council of 28 October 2015 amending Regulation (EU, EURATOM) No 966/2012) and 
articles 143  - 144 of the corresponding Rules of Application (RAP) (COMMISSION DELEGATED REGULATION (EU) 2015/2462 of 30 
October 2015 amending Delegated Regulation (EU) No 1268/2012) for more information see the Privacy statement for the EDES Database. 
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2 - Participants & contacts

# Participant Legal Name Country Action

1 BARCELONA SUPERCOMPUTING CENTER - CENTRO NACIONAL DE SUPERCOMPUTACION Spain
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Short name BSC

2 - Administrative data of participating organisations

Future Host Institution
PIC
999655520

Legal name
BARCELONA SUPERCOMPUTING CENTER - CENTRO NACIONAL DE SUPERCOMPUTACION

Short name: BSC 
  
Address of the organisation

Town BARCELONA

Postcode 08034 

Street   Calle Jordi Girona 31

Country Spain

Webpage www.bsc.es

Specific Legal Statuses

Research and Innovation legal statuses

Non-profit .................................................................. yes

International organisation .......................................... no

International organisation of European interest ......... no

Secondary or Higher education establishment .......... no

Research organisation ................................................yes

Small and Medium-sized Enterprises (SMEs) ............no

Legal person ............................................................. yes

Public body .................................................................yes

Academic Sector ...................................................... yes

This proposal version was submitted by Markus Donat on 12/09/2018 15:06:45 Brussels Local Time. Issued by the Participant Portal Submission Service.
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Short name BSC

Department(s) carrying out the proposed work

Department name Earth Sciences

Street Calle Jordi Girona 29

Town Barcelona

Same as proposing organisation's address

Department 1

not applicable

Country Spain

Postcode 08034

If the location of the Department carrying out the proposed work is not the same as the location of the Host Institute, please note that 
although the proposal submission system calculates the budget of the project based on the location of the Host Institute, the budget of the 
project for the grant agreement will be calculated by using the country coefficient of the location of the Department carrying out the 
proposed work.
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Short name BSC

Researcher

The name and e-mail of the Researcher and Supervisor are read-only in the administrative form, only additional details can be 
edited here. To give access rights and contact details of contact persons, please go back to Step 4 of the submission wizard 
and save the changes.

Last Name* Levine Last Name at Birth Levine

First Name(s)* Xavier Gender* Male Female

Title Dr.

Nationality* France

Country of residence* Spain

Date of Birth (DD/MM/YYYY) 27/07/1985

Place of Birth Paris

Contact address

Same as organisation address

Current organisation name BARCELONA SUPERCOMPUTING CENTER - CENTRO NACIONAL DE SUPE

Current Department/Faculty/Institute/ 
Laboratory name Earth Sciences 

Street Calle Jordi Girona 31

Postcode/Cedex 08034 

Country Spain

Town BARCELONA

Country of Birth* France

Phone                     +34 934 134 082

Phone2 / Mobile         +34655505474

E-Mail* xavier.levine@gmail.com

Nationality 2

ORCID ID 0000-0003-4970-7026

Researcher ID The maximum length of the identifier is 11 characters (ZZZ-9999-2010) and 
the minimum length is 9 characters (A-1001-2010).

Other ID Please enter the type of ID here Please enter the identifier number here

This proposal version was submitted by Markus Donat on 12/09/2018 15:06:45 Brussels Local Time. Issued by the Participant Portal Submission Service.
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Short name BSC

Qualifications

University Degree giving access to PHD Date of award (DD/MM/YYYY) 10/06/2006

Doctorate start date Select the exact date  
(DD/MM/YYYY) 01/09/2006

Select the exact date 
(DD/MM/YYYY) 10/06/2013Doctorate Date of (expected) award

Place of activity/place of residence (previous 5 years - most recent one first)

Indicate the period(s) and the country/countries in which you have legally resided and/or had your main activity (work, 
studies, etc) during the last 5 years up until the deadline for the submission of the proposal.  
  
Please fill in this section without gaps. Short stays (as defined in the Guide for Applicants) shall not be listed in this box.

Period from Period to Duration (days) Country  

01/03/2018 12/09/2018 196 Spain

01/01/2013 28/02/2018 1885 United States

Total 2081

This proposal version was submitted by Markus Donat on 12/09/2018 15:06:45 Brussels Local Time. Issued by the Participant Portal Submission Service.
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Short name BSC

Supervisor

The name and e-mail of the Researcher and Supervisor are read-only in the administrative form, only additional details can be 
edited here. To give access rights and contact details of contact persons, please go back to Step 4 of the submission wizard 
and save the changes. 

Town Barcelona Post code 08034

Street Nexus II - Planta 1 C/ Jordi Girona, 29 

Website

First name* Markus

E-Mail* markus.donat@bsc.es

Position in org. Climate Prediction Group Co-Leader

Department Earth Sciences

Phone 2 +xxx xxxxxxxxx Fax +xxx xxxxxxxxx

Sex Male FemaleTitle Dr.

Same as organisation address

Last  name* Donat

Phone +34 934054290

Country  Spain

Other contact persons

First Name Last Name E-mail Phone

Dorota Chmielewska dorota.chmielewska@bsc.es +34 934134082

Mar Rodriguez mar.rodriguez@bsc.es +34 934137566

Pablo Ortega portega@bsc.es +34 934137679

This proposal version was submitted by Markus Donat on 12/09/2018 15:06:45 Brussels Local Time. Issued by the Participant Portal Submission Service.
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3 - Budget

Is the Researcher eligible for family allowance? Yes No

Participant 
Number Organisation Short Name Country Country 

Coefficient
Number of  

Months

Researcher Unit Cost

Living  
Allowance

Mobility  
Allowance

Family  
Allowance

Institutional Unit Cost

Research, 
training and 
networking  

costs

Management 
and Overheads

Total

1 BSC ES 0,954 24 111732,48   14 40014400,00 0,00 19200,00 15600,00 160932,48

Total 111732,48 14400,00 0,00 19200,00 15600,00 160932,48
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4 - Ethics
1. HUMAN EMBRYOS/FOETUSES Page

Does your research involve Human Embryonic Stem Cells (hESCs)? Yes No

Does your research involve the use of human embryos? Yes No

Does your research involve the use of human foetal tissues / cells? Yes No

2. HUMANS Page

Does your research involve human participants? Yes No

Does your research involve physical interventions on the study participants? Yes No

3. HUMAN CELLS / TISSUES Page

Does your research involve human cells or tissues (other than from Human Embryos/
Foetuses, i.e. section 1)?

Yes No

4. PERSONAL DATA  Page

Does your research involve personal data collection and/or processing?   Yes No

5. ANIMALS Page

Does your research involve animals? Yes No

6. THIRD COUNTRIES Page

In case non-EU countries are involved, do the research related activities undertaken in 
these countries raise potential ethics issues? 

 

Yes No

Do you plan to use local resources (e.g. animal and/or human tissue samples, genetic 
material, live animals, human remains, materials of historical value, endangered fauna or 
flora samples, etc.)? 

Yes No

Do you plan to import any material - including personal data - from non-EU countries into 
the EU?

Yes No

Do you plan to export any material - including personal data - from the EU to non-EU 
countries?  

Yes No

In case your research involves low and/or lower middle income countries, are any 
benefits-sharing actions planned? 

Yes No

Could the situation in the country put the individuals taking part in the research at risk? Yes No

7. ENVIRONMENT & HEALTH and SAFETY Page

This proposal version was submitted by Markus Donat on 12/09/2018 15:06:45 Brussels Local Time. Issued by the Participant Portal Submission Service.
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Does your research involve the use of elements that may cause harm to the 
environment, to animals or plants?

Yes No

Does your research deal with endangered fauna and/or flora and/or protected areas? Yes No

Does your research involve the use of elements that may cause harm to humans, 
including  research staff?

Yes No

8. DUAL USE   Page

Does your research involve dual-use items in the sense of Regulation 428/2009,  
or other items for which an authorisation is required?

Yes No

9. EXCLUSIVE FOCUS ON CIVIL APPLICATIONS Page

Could your research raise concerns regarding the exclusive focus on civil applications? Yes No

10. MISUSE Page

 Does your research have the potential for misuse of research results? Yes No

11. OTHER ETHICS ISSUES Page

Are there any other ethics issues that should be taken into consideration? Please specify Yes No

I confirm that I have taken into account all ethics issues described above and that, if any ethics issues 
apply, I will complete the ethics self-assessment and attach the required documents. ✖

How to Complete your Ethics Self-Assessment

This proposal version was submitted by Markus Donat on 12/09/2018 15:06:45 Brussels Local Time. Issued by the Participant Portal Submission Service.
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5 - Call specific questions

Eligibility Researcher (future fellow)

1. Were you in the last 5 years in military service?  Yes No

2. Did you spend time on procedures for obtaining refugee status (according to the 1951 Geneva 
Refugee Convention and the 1967 Protocol) in a Member State or Associated Country? Yes No

3. Are you a national of a Member State or Associated Country? Yes No

Country France

Other Questions
1. For communication purposes only, the European Commission REA asks for permission to publish 
the name of the researcher (future fellow) should the proposal be retained for funding.  
Does the researcher (future fellow) give this permission?

Yes No

2. Some national and regional public research funding authorities run schemes to fund MSCA 
applicants that score highly in the MSCA evaluation but which cannot be funded by the MSCA due 
to their limited budget. In case this proposal could not be selected for funding by the MSCA, do the 
researcher and supervisor consent to the European Commission disclosing to such authorities the 
results of its evaluation (score and ranking range) together with their names and contact details, 
non-confidential proposal title and abstract, proposal acronym, and host organisation? 

Yes No

3.     Is there a secondment in Member States or Associated Countries envisaged in Part B of this 
proposal? Yes No

In which sector is the secondment in Member States / Associated Countries foreseen?

Academic Non Academic

Do you already know the organisation to which this secondment will be? Yes No

Name University of Exeter

Country United Kingdom

This proposal version was submitted by Markus Donat on 12/09/2018 15:06:45 Brussels Local Time. Issued by the Participant Portal Submission Service.
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Extended Open Research Data Pilot in Horizon 2020
If selected, applicants will by default participate in the Pilot on Open Research Data in Horizon 20201 , which aims to improve 
and maximise access to and re-use of research data generated by actions. 
  
However, participation in the Pilot is flexible in the sense that it does not mean that all research data needs to be open. After 
the action has started, participants will formulate a Data Management Plan (DMP), which should address the relevant aspects 
of making data FAIR – findable, accessible, interoperable and re-usable, including what data the project will generate, whether 
and how it will be made accessible for verification and re-use, and how it will be curated and preserved.  Through this DMP 
projects can define certain datasets to remain closed  according  to the principle "as open as possible, as closed as 
necessary". A Data Management Plan does not have to be submitted at the proposal stage.  
  
Furthermore, applicants also have the possibility to opt out of this Pilot completely at any stage (before or after the grant 
signature). In this case, applicants must indicate a reason for this choice (see options below). 
  
Please note that participation in this Pilot does not constitute part of the evaluation process. Proposals will not be penalised for 
opting out.

We wish to opt out of the Pilot on Open Research Data in Horizon 2020. Yes No

Further guidance on open access and research data management  is available on the participant portal: 
http://ec.europa.eu/research/participants/docs/h2020-funding-guide/cross-cutting-issues/open-access-dissemination_en.htm  and in 
general annex L of the Work Programme.
1
According to article 43.2 of Regulation (EU) No 1290/2013 of the European Parliament and of the Council, of 11 December 2013, laying down the rules for participation and 

dissemination in "Horizon 2020 - the Framework Programme for Research and Innovation (2014-2020)" and repealing Regulation (EC) No 1906/2006.

This proposal version was submitted by Markus Donat on 12/09/2018 15:06:45 Brussels Local Time. Issued by the Participant Portal Submission Service.
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http://ec.europa.eu/research/participants/docs/h2020-funding-guide/cross-cutting-issues/open-access-dissemination_en.htm


 

HELADO - RI 

 
Part B1 - Page 1 of 10  

1. Excellence 
 

1.1 Quality and credibility of the research/innovation project; level of novelty, appropriate consideration of 

inter/multidisciplinary and gender aspects 

 

1.1.1 Background and motivation of the proposal 
 

The Arctic basin has been warming over the past decades at a faster rate than other regions of the globe [61]. It is 

expected to warm further as GHG concentrations increase, yet there is little quantitative agreement among climate 

models on its climate sensitivity to the warming 1[60]. This uncertainty has been attributed to our limited 

understanding of processes shaping Arctic climate, such as cloud and sea ice cover [35]. Furthermore, estimating 

its climate sensitivity to anthropogenic global warming is particularly challenging due to the important role of 

internal modes of variability (e.g. Arctic Oscillation) interfering with the climate change signal associated with a 

GHG concentration increase [24]. 

 

Furthermore, extreme weather events and anomalous seasonalities in recent years, e.g. wet winters or heatwaves, 

have caused massive disruptions in infrastructures, increase in human mortality, and destruction of natural habitats 

in the Arctic regions [64]. These extreme weather events are usually associated with persistent meteorological 

patterns (e.g. anticyclonic blockings) that dominate the intraseasonal climate variability and can last for many days 

or weeks at time [58]. Persistent meteorological patterns, referred to as weather regimes, have also been linked to 

anomalies in surface conditions. For instance, anticyclonic blockings in the Central Arctic during summer have 

been found to be associated with anomalously low sea ice extent in early fall [53].  

 

Whether the frequency or intensity of weather regimes in the Arctic has changed in the past decades, and whether 

global warming or internal modes of variability have contributed more to those changes, remain active areas of 

research. Yet any change in the occurrence of weather regimes could adversely impact ecosystems and traditional 

human activities in the Arctic (for instance, driving mass starvation of reindeers during the January-February warm 

spell of 2012 [64]), but also may bring new economic opportunities with their own set of challenges (tourism, 

fishing, drilling, shipping [79]). 

 

Better understanding intraseasonal climate variabilities (weather regimes) in the Arctic, and how they may change 

with global warming, is a critical step toward mitigating their worst impacts on human activities or ecosystems, 

while carefully assessing what positive influence they may have on certain economic sectors. This proposal thus 

seeks to understand weather regimes in the Arctic, and their association to extreme events and climate change. 

                                                 
1 [1] Bader et al., 2011: Atmos. Res., 101, 809-834; [2] Barriopedro et al., 2006: J. Climate, 19, 1042-1063; [3] Bhatt et al., 2010: Earth Interact., 

14, 1-20; [4] Black et al., 2004: Weather, 59, 217-223 ; [5] Bonan et al., 1992:  Nature, 359, 716; [6] Bretherton et al., 1992: J. Climate, 5, 541-
560; [7] Brown, 2000: J. Climate, 13, 2339-2355; [8] Cattiaux et al., 2013: Climate Dyn., 41, 2889-2907; [9] Cavalieri and Parkinson, 2012: The 
Cryosphere, 6, 881-889; [10] Charney and DeVore, 1979: J. Atmos. Sci., 36, 1205-1216; [11] Crawford and Serreze, 2016: J. Climate, 29, 4977-
4993; [12] Della-Marta et al., 2007: Climate Dyn., 29, 251-275; [13] Deser et al., 2010: J. Climate, 23, 333-35; [14] Eyring et al., 2016: Geosci. 
Model Devel., 9, 1937-1958; [15] Frederiksen, 1979: J. Atmos. Sci., 36, 195-204; [16] Gibbard et al., 2005: Geophys. Res. Lett., 32, L23705; 
[17] Guo et al., 2013: Theoret. App. Climatol., 115, 107-119; [18] Hakkinen et al., 2008: Geophys. Res. Lett., 35, L19704; [19] Hofer et al., 2017: 
Science Adv., 3, e1700584; [20] Honda et al., 2009: Geophys. Res. Lett., 36, L08707; [21] Hurtt et al., 2011: Climatic Change, 109, 117-161; 
[22] Kay et al., 2008: Geophys. Res. Lett., 35, L08503; [23] Kay and Gettelman, 2009: J. Geophys. Res., 114, D18204; [24] Kay et al., 2011: 
Geophys. Res. Lett., 38, L15708; [25] Kooperman et al., 2018: Nature Climate Change, 8, 434-440; [26] Koyama et al, 2017: J. Climate, 30, 
4735-4754; [27] Kwok and Rothrock, 2009: Geophys. Res. Lett., 36, L15501; [28] Lague and Swann, 2016: J. Climate, 29, 5561-5573; [29] 
Lawrence et al., 2016: Geosci. Model Devel., 9, 2973-2998; [30] Levine and Boos, 2017: Geophys. Res. Lett., 44, 6363-6372; [31] Levis et al., 
1999: Geophys. Res. Lett., 26, 747-750; [32] Matsueda, 2011: Geophys. Res. Lett., 38, L06801; [33] Niehaus, 1980: J. Atmos. Sci., 37, 1447-
1463; [34] Prabhu et al., 2016: Climate Dyn., 49, 2545-2556; [35] Randall et al., 1998: Bull. Amer. Meteorol. Soci., 79, 197-220; [36] Reinhold 
and Pierrehumbert, 1982: Monthly Weather Rev., 110, 1105-1145; [37] Screen and Simmonds, 2010: Nature, 464, 1334-1337; [38] Screen et 
al., 2011: J. Geophys. Res., 116, D15105; [39] Screen and Simmonds, 2012: Climate Dyn., 38, 2243-2256; [40] Screen et al., 2013: J. Climate, 
26, 1230-1248; [41] Screen, 2014: Nature Climate Change, 4, 577-582; [42] Serreze et al., 2007: Science, 315, 1533-1536; [43] Serreze and 
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a. State of the Art 

Surface conditions as amplifiers of Arctic climate variability. Observational datasets show that sea ice cover and 

thickness in the Arctic have shrunk dramatically in the past decades [42,45,27], and even more so during summer 

[9]. Sea ice decline has been recognized as a dominant contributor to the recent increase of near-surface 

temperature observed in the Arctic [37]. In the coming decades, shrinking of sea ice cover could become the 

primary driver of polar amplification, even trumping other processes associated with an anthropogenic increase in 

GHG concentration [13]. Climate extremes are sensitive to changing surface conditions, from sea ice and snow 

cover [61] to vegetation cover [73]. In particular, lower sea ice extent could reduce the occurrence of extremely 

cold events during winter [78]. 

 

Furthermore, the Northern American and Siberian tundra have experienced an afforestation over the past decades, 

which may have been partially driven by climatic effects from the massive loss of sea ice in the Arctic ocean 

[3,56]. The darkening of land albedo associated with this greening of midlatitude and polar land regions [31] may 

further amplify Arctic warming [5,16], and even drive atmospheric teleconnections that could influence rainfall as 

far as South Asia or West Africa [28,25].  

 
Weather regimes and their relevance to Arctic climate variability. In the midlatitudes and polar regions, the 

atmospheric circulation is found to oscillate between persistent states, which are called weather regimes [63,49]. 

These weather regimes are characterized by quasi-stationary meanders of the tropospheric jets (subtropical, eddy-

driven and polar) with important impacts on the regions underneath, through, for example, a link with the 

occurrence of blocking events [36]. For instance, persistent anticyclonic conditions can be a potent feedback on the 

near-surface warming of the Arctic, driving sea ice melting [22,53]. 

 

The relevance of low-frequency weather regimes to Earth’s climate variability in the midlatitudes has long been 

established, starting with the seminal study of Charney and DeVore [10]. On synoptic timescales, weather regimes 

organize the distribution and intensity of transient eddies, e.g. storms [15,33]. Because of its association with day-

to-day weather patterns, the occurrence of extreme events (droughts, catastrophic storms, heat waves) may be tied 

to certain weather regimes [4,32].  

 

Weather regimes are found to be a powerful tool to understand and predict the local climate on a wide range of 

timescales (from weekly to decadal). For instance, weather fluctuations on weekly or longer timescales over the 

North Atlantic and Western Europe may be represented by the alternation of as few as 4 weather regimes [49], 

whose occurrence depends sensitively on the mean latitude and intensity of the eddy-driven jets [70]. Persistent 

meteorological events have been shown to modulate the occurrence of extreme events in mid-and-high latitudes, 

from heat waves [4], floods [54], or cold events [48,58], which occur on time-scales and length-scales that may be 

comparable or shorter than those of the overlying atmospheric circulation patterns.  

 

Despite the Arctic being prone to similarly persistent weather events [38], little has been done to characterize or 

understand their associated weather regimes. Nevertheless, evidence suggests that polar climate is as much 

influenced by persistent meteorological events as in the midlatitudes, for instance anticyclonic blockings [38]. This 

is because climates in the midlatitudes and polar regions are intertwined by the low-frequency (intraseasonal) 

variations of the tropospheric jets and eddy activity in the storm track regions [53]. Furthermore, the influence of 

weather regimes on surface climate and extremes and interaction with surface conditions (e.g. sea ice or snow 

cover) remains unknown, and a comprehensive study on the association between extreme events, seasonal-mean 

climate and weather regimes is lacking for the Arctic. 

 

By studying their footprints on physical processes that affect the surface climate (e.g., cloud or sea ice cover), 

weather regimes may also advance our understanding of climate change in the polar region and beyond [22] and the 

processes driving the response of the Arctic climate to external or internal forcing. As their frequency of occurrence 

can change drastically from one year to another (and from one decade to another), weather regimes can be linked to 

seasonal climate anomalies [22,53], and even modulate the yearly occurrence of climate extremes [12]. Similarly, 

climatological differences between model simulations can often be explained by differences in the representation  

of certain weather regimes [8]. This new understanding of Arctic climate variability will contribute to improving 

climate models, and eventually enable more accurate predictions of Arctic climate conditions on sub-seasonal to 

centennial time scales. 
 

Analyzing weather regimes in climate model simulations and observational products will provide novel 

mechanistic and statistical insights on the Arctic climate, its extreme weather events and its associated tropospheric 
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circulation patterns. As extreme weather events such as droughts or floods are associated with the occurrence of 

certain weather regimes [4], with often devastating consequences for the environment [47], understanding changes 

in weather regimes will also help assess the societal impacts of climate variability in the Arctic.  
 

b. Main goals 

By conducting a comprehensive study of Arctic weather regimes and their association with specific climate 

conditions and extremes, I will seek to improve our knowledge of atmospheric circulation patterns in the Arctic, 

and that of their interaction with surface climate, sea ice and vegetation cover. Performing and analyzing 

comprehensive climate simulations and observational datasets, I will tackle the following questions: 

1. What do weather regimes tell us about the mean Arctic climate in observations and models? 

2. What is the influence of weather regimes on the atmospheric circulation, hydrology and global climate? 

3. How do sea ice and vegetation cover influence weather regimes and climate in the Arctic?  

Specifically, I propose: (1) characterize Arctic weather regimes and their links to surface climate conditions 

including extremes in models, and evaluate their realism as compared to observations, (2) to use our detailed 

analysis of weather regimes to understand the climatological biases in the Arctic and beyond, and (3) to assess the 

effect of changing surface conditions--sea ice and vegetation covers--on these weather regimes. 

 

1.1.2 Research plan and methodology 

 

I have divided the research plan of the proposal into 3 work packages (WP), each focusing on the association of 

weather regimes with climate at different timescales: WP1 introduces the formal definition of weather regimes 

(WR), and then determines whether certain extreme events occurring on synoptic to monthly timescales can be 

linked to them. Following this, WP2 will investigate the association between the seasonal climate and the 

occurrence of WRs. Specifically, interannual changes in tropospheric circulation, surface climate and surface 

conditions will be analyzed and compared to interannual changes in WRs. At last, WP3 will quantify changes in 

WRs associated with climate change or changing surface conditions (sea ice and vegetation). The influence of WRs 

on the radiative properties of the Arctic as well as their capacity to drive global atmospheric teleconnections will be 

assessed as well. 

 

EC-Earth simulations of the present-day climate and future climate scenarios will be the primary datasets for the 

proposed analysis will be the EC-Earth model simulations [75,76]. These simulations will be run at BSC and will 

contribute to the DECK project (Diagnostic, Evaluation and Characterization of Klima) of the latest Climate Model 

Intercomparison Project (CMIP6) archive [14]. This choice is motivated by the unique expertise BSC has acquired 

in developing and maintaining the EC-Earth model, as well as the overall quality and performance of the model 

[77]. Specifically, I will focus my study on the recent decades, using an ensemble of 5 simulations of the last 36 

years of the historical climate, 1979-2014 (present-day climate, [PD]), as well as on the late decades of the 21st 

century climate, using an ensemble of 5 simulations of the last 35 years of a future global warming scenario, 2065-

2100 (future climate [FU]). EC-Earth simulations will be compared to simulations from other state-of-the-art 

climate models in the CMIP6 archive participating in the DECK CMIP6 effort [14], and carefully evaluated against 

observations obtained from the ERA-5 reanalysis dataset as a representation of the real-world weather and climate 

[80]. To quantify the influence of changing surface conditions in the Arctic on intra-seasonal and interannual 

climate variations in WP3, I will be running a large ensemble of 1-year EC-Earth simulation with present-day 

radiative forcing but sea ice and vegetation cover prescribed to an estimate of its end-of-21st-century state. 

 

WP1: A weather pattern perspective on Arctic climate. In this first Work Package, I will refine an existing 

methodology for weather regimes to provide an optimum characterization over the Arctic in boreal summer or 

winter. I will then determine and quantify associations between weather regimes and climate extremes in the ERA-

5 reanalysis dataset and in CMIP6 climate model simulations. 

 

Task 1.1: Characterization of Arctic weather regimes. Here, I will express climate variability in the Arctic in 

terms of a limited number set of weather regimes. These weather regimes will capture typical weather events 

having substantial spatial and temporal coherence in the Arctic, which can be associated with persistent conditions 

and climate extremes at the surface. These weather regimes will be obtained by applying a K-mean clustering 

(KMC) analysis on a dynamical variable, such as the 500 hPa geopotential height field [8]; KMC will bin all 

meteorological events into weather regimes (a low-pass time-filtering will be performed to consider only persistent 

meteorological events, typically lasting 3 days or more). These weather regimes will be defined such as to 

minimize variance within clusters (between closely associated events and their associated weather regime) but 

maximize variance across clusters. Weather regimes thus seek to explain the greatest amount of dynamical variance 

in the Arctic, while being as representative as possible of actual recurrent persistent weather events.  
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KMC has been widely used to analyze intraseasonal climate variability in the midlatitude regions [49,8], but has 

remained comparatively little used to investigate Arctic climate or its extremes. Applying this K-mean clustering 

analysis over the Arctic region, I will define weather regimes for the present-day climate. Preliminary analysis will 

be conducted on the last 35 years of the EC-Earth PD simulations (covering the full range of the satellite era). An 

optimum spatial domain of analysis and number of weather regimes will be defined at this stage, although based on 

results from other regions a number somewhere between 3 and 6 should be foreseen [49,8]. I will later extend this 

analysis to other PD simulations from the CMIP6 archive. Weather regimes obtained from EC-Earth and other 

climate models will be compared to those found in the ERA-5 reanalysis dataset for the same time period. The 

same analysis will then be carried out on the FU simulations of a future climate change scenario. Across all datasets 

(CMIP6 models and reanalysis) and climate contexts (PD and FU), the spatial pattern and frequency of occurrence 

of these weather regimes will be assessed and compared.  

 

Task 1.2: Linking weather regimes to weather conditions and climate extremes.  Once weather regimes have 

been extracted in all datasets and climatic contexts, I will analyze their association with various types of climate 

extremes. Defining extremes as events during which daily-mean temperature, windiness or precipitation exceeds a 

high percentile values (typically 95%) of its climatological probability distribution function, I will quantify the 

strength of extremes in temperature (heatwaves or cold snaps), windiness (windstorms) or precipitation (droughts 

or floods). In some cases, detection of persistent meteorological anomalies will be necessary to properly assess 

long-lasting (on intraseasonal timescales) meteorological droughts or heatwaves [72]. Furthermore, probability 

distribution transformation will be performed on precipitation for instance by defining a standard precipitation 

index [65,68], to better assess extreme wet or dry conditions. A separate analysis will conducted for the Arctic 

oceans and the surrounding continents, as the properties of extremes can differ substantially between land and 

ocean [71].  

Following this characterization of extreme events for each year and season, the intensity, duration and number of 

extremes will be regressed on the occurrence of weather regimes. This will characterize the meteorological 

conditions favoring the occurrence of extremes. Carrying out this analysis across the CMIP6 simulations of the PD 

and ERA-5, I will determine as well whether inter-model differences in the occurrence or intensity of extremes are 

linked to bias in the occurrence of certain weather regimes.  

 

WP2: Linking weather regimes to the seasonal-mean climate and surface conditions. Building on the analysis 

of weather regimes conducted in WP1, I will assess their association with interannual variations in the seasonal-

mean climate of the Arctic, in boreal winter and summer. I will also explore potential pathways between variations 

in the midlatitudes tropospheric circulations and Arctic weather regimes. As in WP1, this analysis will be 

conducted in the PD and FU climatic simulations from EC-Earth and the CMIP6 ensemble, as well as the ERA-5 

reanalysis. These associations will be explained by characterizing anomalies in the surface energy or hydrologic 

budget associated with fluctuations on weather regimes. In particular, the coupling of weather regimes with 

processes interacting with the surface climate, i.e. sea ice, snow and cloud cover, will be analyzed.  

 

Task 2.1: Linking weather regimes to interannual variations in the mean tropospheric circulation. I will 

quantify the association between the occurrence of certain weather regimes in the Arctic and variability of the 

tropospheric circulations over the Arctic and in the midlatitudes. Consistent with theories and observations, 

changes of weather regimes in the midlatitudes are strongly associated with properties of the seasonal-mean 

tropospheric circulations, and most particularly those of eddy-driven jet and its associated storm tracks [66,70]. As 

the Arctic climate responds sensitively to changes in the tropospheric circulation patterns in the midlatitudes [1], I 

will analyze variabilities in the eddy-driven jet--e.g. its mean latitude and strength-- and I will quantify its 

synchronous or lagged association with the occurrence of specific Arctic weather regimes. Finding lagged 

association on daily to monthly timescales will be the main goal of this analysis, as it could potentially improve the 

intraseasonal predictability of the Arctic climate.  

As baroclinic instability controls the variability of the eddy-driven jet, I will then test whether changes in the large-

scale cyclogenic properties of the midlatitude atmosphere (estimated from an Eady growth rate [43], or a 

supercriticality criterion [67]), e.g. its baroclinicity and static stability, can explain or predict the occurrence of 

specific Arctic weather regimes. Furthermore, I will establish whether differences in weather regimes across 

CMIP6 simulations can be linked to intermodel variations in seasonal-mean tropospheric circulation in the 

midlatitudes regions, especially that of the latitude and strength of the eddy-driven tropospheric jet. This intermodel 

analysis will be carried out separately in the PD and FU climatic contexts.  

 

Task 2.2: A weather regime insight on interannual variations in the mean surface climate and of processes 

shaping it (cloud, sea ice and snow cover). I will determine and quantify interannual changes in the mean surface 
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climate in both PD simulations and reanalyzed observations, which will then be compared to the interannual 

variations in the occurrence of weather regime. To do so, I will be regressing interannual anomalies in seasonal-

mean rainfall, wind-class direction and temperature on the occurrence of weather regimes in summer or winter.   

Due to their critical effect on the radiative forcing of the surface, and thus on the mean surface climate, changes in 

the mean cloud, sea ice and snow cover will be investigated as well [52,38,53]. Their influence on the surface 

energy budget will be quantified, for instance by evaluating their footprints on the radiative properties of the Arctic 

(e.g. planetary and surface albedos, longwave radiative forcings). Interannual anomalies in sea ice, snow and cloud 

cover will then be regressed on the occurrence of weather regimes. I will also quantify cross-correlations between 

cloud cover, sea ice, and snow cover, which are expected to be substantial, based on estimates from previous 

studies [22,23,20,39].  

Spatial coherence in seasonal-mean surface climate anomalies and processes associated with weather regimes will 

be characterized by a Maximum Covariance Analysis (MCA) [6,51] performed on the interannual covariations of 

surface climate with weather regimes. At last, I will perform an intermodel comparison of the seasonal-mean 

climate and radiative properties of the Arctic and their association with weather regimes across CMIP6 simulations, 

which I hope will provide some insights on the dynamical patterns and processes driving surface climate seasonal 

anomalies at high-latitudes.  

 

WP3: Weather regimes in a changing climate. This WP will be dedicated to understanding centennial climate 

change in the Arctic, from the perspective of weather regimes. Furthermore, potential teleconnections between 

Arctic and low-latitudes will be characterized and quantified. 

 

Task 3.1: Assessing polar amplification and its association to changing weather regimes. Comparing FU to PD 

simulations run with the EC-Earth model, I will determine whether future projected changes in the seasonal-mean 

climate and extreme events over the Arctic as climate warms can be related to changes in weather regimes. Using 

the CMIP6 archive, I will relate intermodel differences in polar amplification in the Arctic to changes in the spatial 

pattern or frequency of each weather regime. In addition the changes in the mean climate, I also will quantify 

trends in the frequency, duration and intensity of extremes for the coming decades using a methodology recently 

used by Dr. Donat [62]. A similar quantification of changes in the frequency, duration and intensity of weather 

events will be performed, and compared to the changing properties of the extremes. Furthermore, I will determine 

whether the intermodel spread in the present-day climate simulated by CMIP6 simulations can inform us on the 

intermodel spread in future climate change. This intermodel comparison of climate scenarios will provide 

opportunities to devise emergent constraints for the Arctic, which could be a powerful tool to obtain more realistic 

estimates of the climate sensitivity [41].  

 

Task 3.2: Disentangling the role of sea ice loss and land greening on Arctic climate change. As land and sea 

ice properties covary with climate change, it is often difficult to separate their contribution to Arctic climate change 

from that of other processes associated with global warming (e.g. direct surface radiative forcing). While changing 

land use has been shown to be a significant driver of climate variability globally [73], the reduction in sea ice cover 

predicted for the coming decades may become the biggest driver of Arctic warming [13]. Similarly, changes in 

surface cover can amplify extremes, as climate model simulations of the past decades suggest [69]. 

Accordingly, I will determine whether sea ice reduction or land greening dampens or amplifies Arctic climate 

variability. Using the CMIP6 version of the EC-Earth model [75,76], I will run an ensemble of one-year long 

simulations of the present-day climate but with sea ice cover or vegetation prescribed to its end-of-century state 

distribution (as determined by corresponding climate simulations of 21st century climate change). These 

simulations will separate the influence of changing sea ice condition and vegetation on the Arctic climate from that 

due to other effects associated with anthropogenic climate change (e.g. direct radiative forcing). Change in sea ice 

cover for the 21st century will be provided by the Polar Amplification Model Intercomparison Project (PAMIP) 

[74], while those in vegetation cover will be obtained from estimates used in The Land Use Model Intercomparison 

Project (LUMIP) [21,29]. Those EC-Earth simulations ensembles will be run in fully-coupled and prescribed SST 

mode, to assess the importance of the ocean in the climate response to changing sea ice or vegetation cover. Using 

these simulations, I will quantify the Arctic seasonal-mean climate response and climate extremes to these 

changing surface conditions. These changes will be interpreted with respect to their influence on the spatial pattern 

and frequency of weather regimes.  

 

Task 3.3: Investigating the climate impacts of Arctic climate variability at mid-and-low-latitudes. The 

influence of sea ice and vegetation cover is not confined to the Arctic, but may be felt far beyond the realm of the 

polar regions. For instance, sea ice loss is likely to drive temperature and rainfall anomalies over Europe that are 

reminiscent of the negative phase of the North Atlantic Oscillation [1]. Evidence also suggests that seasonal 

anomalies in monsoon rainfall over Eastern China and South Asia are triggered by teleconnections emanating from 
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seasonal changes in sea ice cover [59,55,17,34] or vegetation cover [28,30]. Using the large ensemble of climate 

simulations described in Task 3.2 in which sea ice or vegetation cover is prescribed, I will quantify synchronous 

and lagged regressions between global rainfall and sea ice or vegetation anomalies. A mechanistic understanding of 

these changes will be sought by analyzing the association of cloud, snow and ice cover change with planetary 

albedo in the Arctic, and the latter’s influence on climate and precipitation variabilities at lower latitudes.  To better 

assess causality between sea ice and vegetation change and climate change, I will performed a comparative analysis 

of climate teleconnection between the prescribed sea ice or vegetation experiments of Task 3.2 and the 

unconstrained DECK CMIP6 PD and FU simulations. 

   

1.2 Quality and appropriateness of the training and of the two way transfer of knowledge between the researcher 

and the host 

 

This proposed research builds on my expertise in large-scale atmospheric dynamics and long-range climate 

teleconnections, which will be used to provide a physical understanding of Arctic climate variability in reanalysis 

and climate models. This is particularly relevant for the ongoing focus of the Barcelona Supercomputing Center 

(BSC) on seasonal predictability, which will benefit from the physical mechanisms and statistical analysis explored 

in the proposed research plan.  

 

I will also share my knowledge of statistical and numerical methods used in past studies to quantify teleconnections 

and determine causation [30]. My theoretical insights in the dynamics and statistics of Earth’s atmosphere will 

complement other areas of expertise found in the Climate Prediction (CP) group, in particular in sea ice or ocean 

dynamics. 

 

The analysis codes that I will develop for my project (e.g. K-mean) will also contribute to the ever growing number 

of analytical tools available to all researchers at BSC through the earthdiagnostics toolbox. Similarly, all climate 

model or observational products created or obtained for this project, including climate simulations I will run at 

BSC, will be freely available to scientists at BSC or from other institutions.  

 

My project will also complement existing and upcoming research efforts at BSC. In particular, the author is 

involved in a multi-institutional effort, the Polar Amplification Model Intercomparison Project (PAMIP) chaired by 

Prof. James Screen (my secondment host).  This and other efforts will foster collaborations with other researchers 

working at BSC (Drs. Juan Acosta Navarro and Eduardo Moreno Chamarro).  

 

At BSC I will learn how to run and develop the EC-Earth climate model, one of the most advanced and 

comprehensive climate models developed in Europe. When developing and analyzing simulations, I will have 

access to experts on critical components of the EC-Earth model, such as its ocean (NEMO) [Dr. T. Arzouse] or 

land model (LIM) [Dr. E. Tourigny]. To analyze these simulations, I will use the extensive analysis code repository 

developed and maintained at BSC (e.g. earthdiagnostics), which is designed to analyze the statistical properties of 

Earth’s climate as simulated by EC-Earth or other climate model.   

 

The involvement of BSC in multi-institutional projects (e.g. CMIP6, APPLICATE, PAMIP and PRIMAVERA) 

will make it possible to share and use the data produced by other European institutions before public release. 

Simulations produced at BSC or other partner organizations for those projects will provide a benchmark to test the 

robustness of my findings.  

 

My 3-months secondment at the University of Exeter will give me the opportunity to learn cutting edge ideas and 

methods to study sea ice variability and its associated atmospheric teleconnections. The department of Mathematics 

at Exeter, which hosts Prof. Screen, is renowned for the strength of its academic programs and research efforts on 

climate dynamics.  

 

1.3 Quality of the supervision and of the integration in the team/institution 

 

The Climate Prediction group of the ES-BSC undertakes advanced research in climate forecasting from months up 

to a few decades into the future, both on regional and global scales. These objectives rely on expanding the current 

understanding of climate processes through detailed analyses of the strengths and the weaknesses of state-of-the-art 

climate forecast systems in comparison with the most up-to-date observational data sets. The group is a highly 

productive scientific entity, with more than 150 research articles in peer-reviewed journals over the past five years, 

including 13 in high-impact journals. 
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At BSC, I will be mentored by Dr. Markus Donat who is co-leader of the Climate Prediction (CP) group. Dr. 

Donat’s interest is on sub seasonal to decadal climate variations and their relation to climate extremes. His 

expertise on surface processes over land or ocean and how those may amplify or dampen climate variations, and 

relating weather types to climate extremes, is particularly relevant to this proposal. Dr Donat has extensive 

experience managing projects and mentoring researchers. While a Research Fellow at the University of New South 

Wales (UNSW) Climate Change Research Center and the ARC Center of Excellence for Climate System Science 

in Sydney (Australia), Dr. Donat has supervised 6 doctoral students and published more than 60 publications in 8 

years, including 19 first author papers and 13 papers published in high-impact journals (Nature, Nature Climate 

Change, Nature Communications, Nature Geoscience, Bulletin of the American Meteorological Society). Dr Donat 

was awarded the World Climate Research Program (WCRP) and the Global Climate Observing System (GCOS) 

International Data Prize 2017 in recognition of his strong profile and the quality of his contributions to the 

development of climate data sets.  

 

In addition, I will be co-mentored by Dr. Pablo Ortega at BSC and Prof. James Screen at the University of Exeter. 

Dr. Pablo Ortega is the other co-leader of the climate prediction group. He is broadly interested by the interactions 

between the ocean and the atmospheric circulations in the Atlantic, and their relationship with Arctic sea ice over a 

wide range of timescales. Dr. Ortega has published 22  papers, including 6 in high-impact journals (Nature, Nature 

Geoscience, Nature Communications, BAMS). He is currently supervising 8 postdocs and 1 PhD student, and 

coordinates BSC’s participation in two H2020 projects (INTAROS and APPLICATE; the latter as WP leader), an 

ESA project (CMUG-CCI-phase3), the Belgian project PARAMOUR, and the Spanish MINECO-funded project 

DANAE. 

Prof. James Screen is a leading expert on Arctic climate variability and its relation to sea ice cover. He has 

published more than 40 papers, including many in high-impact journals. His deep knowledge of surface condition 

in the Arctic and its interaction with the global atmospheric circulation will be an important asset to this project. 

 

Furthermore, I plan to collaborate with BSC scientists working on relevant or complementary topics: predictability 

of sea ice cover (Drs. Juan Acosta Navarro and Eduardo Moreno Chamarro), multidecadal climate variability in the 

North Atlantic region (Dr. Yohan Ruprich Robert), vegetation dynamics and land surface cover (Drs. Etienne 

Tourigny and Andrea Manrique), climate extremes and teleconnections (Dr. Rachel White). 

 

1.4 Potential of the researcher to reach or re-enforce professional maturity/independence during the fellowship 

 

During my time as a postdoctoral scholar, I have demonstrated an ability to devise, implement and publish my 

findings in peer-reviewed publications. I have also been proactive at seeking funding for my research projects. 

Before starting my postdoctoral studies, I applied and obtained a Yale University’s Climate and Energy Institute  

Fellowship providing funding for my first 2 years at Yale University. To explore further my research ideas, I 

sought the support of the National Science Foundation (NSF), which awarded my project more than $450,000 in 

grant money. I also contributed to the writing of a successful Office of Naval Research (ONR) grant, which 

provided partial support to my postdoctoral research at Yale University. Furthermore, I have been proactive at 

publishing in quality peer-reviewed papers on the extratropical and tropical atmospheric circulations and their 

variability to climate change.  

 

2. Impact 
 

2.1 Enhancing the future career prospects of the researcher after the fellowship 

 

The proposed research will allow me to develop a new research line at the BSC, i.e. linking weather and climate 

variability. Establishing my profile as an expert in Arctic climate variability and weather fluctuations will provide 

future opportunities of research and collaborations, at the BSC or across other institutions. Expanding upon my 

strong background in atmospheric dynamics, this fellowship will allow me to gain expertise in new areas of climate 

dynamics. 

This fellowship will also be an excellent opportunity to learn new technical skills and gain expertise. For instance, 

my project will require me to learn about statistical methods for climate prediction and the dynamics of 

components of the climate system (clouds, sea ice and vegetation). These new skills and expertise will be important 

to expand my research outreach and establish me as an well-rounded climate scientists, as well as develop further 

my capacity to manage independent research projects.   

This fellowship will raise the visibility of my research profile by enabling me to attend international conferences, 

expand my network of collaborators over Europe (thus complementing my list of colleagues in North America), 

and disseminate my findings in peer-reviewed publications.  
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The training courses available at BSC and personal mentoring provided by my supervisors will help me develop 

new technical skills (e.g. programming courses), improve the quality of my writing (publications and proposals), 

and raise my public profile (improving my website, giving lectures). Associating students and postdocs to this 

project will also provide me with a valuable experience at mentoring early career scientists. 

 

2.2 Quality of the proposed measures to exploit and disseminate the project results 

 

Over the past few years I have been active at promoting my work at conferences and in peer-reviewed publications-

-all thanks to a strong network of international collaborators. To expand the outreach of my research, I envision 

having at least one publication per work package. Depending on the significance of my results, I will attempt to 

publish in high-impact journals. I will also keep an up-to-date description of my current and past projects, with 

copies of my publications, on my personal website (xavierlevine.com). 

Furthermore, I will be presenting my findings at international conferences organized by scientific organizations, i.e. 

the EGU Annual meeting, the AGU Fall meeting, as well as at more specialized workshops and seminars (i.e. the 

Atmospheric and Oceanic Fluid Dynamics conference organized by the AMS). Attending conferences will allow 

me to communicate my results directly to colleagues, reinforce ongoing collaborations and set up new ones. 

I will also collaborate with colleagues from the Earth System Services (ESS) department at BSC, taking advantage 

of their expertise in user-engagement to communicate my results efficiently to stakeholders (governmental 

institutions, insurance companies), and to ensure the relevance of my results for the end users. Of particular 

importance are the interactions with Drs. Marta Terrado and Dragana Bojovic that are currently participating in the 

EU Arctic Cluster, and who, within the context of the H2020 APPLICATE project, have established a User group 

with policy makers, indigenous people, local Arctic communities and business representatives.  

 

2.3 Quality of the proposed measures to communicate the project activities to different target audiences 

 

While being proactive in publishing in peer-reviewed journals and presenting my work at international conferences, 

I have also looked beyond my peers during my doctoral and postdoctoral studies, and sought interaction with 

broader learning communities to promote the study of climate to a wider audience. For example, I have greatly 

enjoyed talking about Earth’s climate with middle and high school students from the Los Angeles and New Haven 

areas during my doctoral studies and postdoctoral position. I have also organized small workshops presenting 

relatively simple experiments (e.g. using rotating tanks) to build intuition about Earth’s climate in high-school 

students. 

Using this outreach experience, I will communicate my findings to the public by posting materials to the BSC 

website (blog posts or videos) to promote the most significant findings in my research. I also intend to mobilize 

other avenues of public communication available at BSC, ranging from preparing press release with the BSC media 

office to contacting external medias (e.g. journalists) to communicate my research findings to a broader audience.  

Furthermore, I will participate to public outreach events organized by the BSC tailored to attracting students in 

pursuing scientific careers, especially those in the Earth Sciences. The BSC offers a wide range of options for 

public outreach, ranging from the Open Days at BSC, to webinars, or events for Master students from University of 

Barcelona (UB).  

 

3. Quality and Efficiency of the Implementation 
 

3.1 Coherence and effectiveness of the work plan, including appropriateness of the allocation of tasks and resources 

 

Based on the proposed research, I will investigate and complete my research tasks as follows: 

WP1: A weather pattern perspective on Arctic climate. 

Task 1.1: Characterization of Arctic weather regimes. 

Task 1.2: Linking weather regimes to weather conditions and climate extremes.  

Deliverable: 

D1.1: Weather regimes for the Arctic are extracted for PD simulations.  

D1.2: Weather regimes for the Arctic are extracted for ERA-5 and FU simulations.  

D1.3: Weather regimes are linked to climate extremes in temperature, rainfall, and windiness over Arctic. 

D1.4: Weather regimes are linked to storm counts and intensity in the Arctic. 

Milestone: 

M1.1: Access 5x165yrs EC-EARTH historical [PD] (1850-2014) and 5x85yrs SSP4.5 [FU] (2016-2100), and 

ERA-5 (1984-2014). 

M1.2: Weather regime methodology is operative for all datasets (CMIP6 and ERA5). 

M1.3: Article #1 submitted for publication. 
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WP2: Linking weather regimes to the seasonal-mean climate.  

Task 2.1: Linking weather regimes to interannual variations in the mean tropospheric circulation. 

Task 2.2: A weather regime insight on interannual variations in the mean surface climate and of processes shaping 
it (cloud, sea ice and snow cover). 

Deliverable: 

D2.1: Analysis of tropospheric circulation interannual covariations is completed in all datasets. 

D2.2: Analysis of seasonal-mean climate interannual covariations is completed in all datasets. 

D2.3: Analysis of cloud, sea ice and snow cover covariability is completed in all datasets. 

Milestone: 

M2.1: Article #2 submitted for publication. 

 

WP3: Weather regimes in a changing climate. 

Task 3.1: Assessing polar amplification and its association to changing weather regimes. 
Task 3.2: Disentangling the role of sea ice loss and land greening on Arctic climate change. 

Task 3.3: Investigating the climate impacts of Arctic climate variability at mid-and-low latitudes. 
Deliverable:  

D3.1: Comparative analysis of weather regimes, seasonal-mean anomalies and climate extremes for prescribed sea 

ice cover simulations is completed. 

D3.2: Same as D3.1 but for the prescribed vegetation analysis. 

D3.3: Climate teleconnections analysis is completed. 

Milestone: 

M3.1: EC-Earth simulations with fixed sea ice (100 x 1 yr; PD forcing; FU sea ice) are completed. 

M3.2: EC-Earth simulations with fixed vegetation (20 x 1 yr; PD forcing; FU vegetation) are completed. 

M3.3: Article(s) #3-4 submitted for publication. 

 

Secondment:  

Under the supervision of Prof. James Screen, I will analyze climate variability and sea ice cover changes associated 

with variations in the occurrence of weather regimes (Task 2.2). I will also analyze changes in the occurrence of 

specific weather regimes with climate change (Task 3.1), as well as their response to changes in sea ice and  

vegetation (Task 3.2). At last, Prof. Screen will help me devise the best methodology for characterizing 

atmospheric teleconnections between the Arctic and low-latitude regions (Task 3.3). 

Training: 

T1: Career Development Plan is completed 

T2: BSC training courses when available (PRACE) 

Communication: 

C1: Conferences and Workshops 

C2: BSC Open Days 

C3: Intermediate Project Report 

C4: Final Project Report 

 

Month 1          2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

WP1  1.1    1.1    1.1 1.1    1.1  1.2  1.2  1.2                                

WP2        2.1   2.1    2.1    2.1  2.2  2.2  2.2  2.2 2.2          

WP3              3.1  3.1  3.1  3.1  3.2  3.2  3.2  3.3 1 3.3    3.3  3.3 

Deliverable 
    D1.1    D1.2    D1.3   D1.4   D2.1         D2.2          D2.3    D3.1    D3.2    D3.3 

Milestone 
  M1.1         M1.2    M1.3         M2.1      M3.1   M3.2      M3.3 

Secondment 
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Training 
                                               

Communica

tion 

             C1           C2    C3  C1          C1           C2    C1   C4 

 

3.2 Appropriateness of the management structure and procedures, including risk management 

 

This project will be supported full time by a project manager at BSC, who will handle administrative and financial 

matters associated with the fellowship. The project manager will also oversee training activities, and ensure that the 

data and findings of this study are properly stored, published and made available to scientists and the wider public.  

The mentors of this proposal at BSC, Drs. Donat and Ortega, will also track my research progress and will be 

involved in all discussions pertaining to achieving the main goals of the proposal. I will regularly contribute to 

internal reports at BSC to share my findings and research plans with my colleagues.  

 

I have identified below the most likely risks of this proposal, and proposed alternative approaches to overcome 

them :  

Risk & Likelihood Contingency 

WP1-2-3: EC-EARTH DECK simulations are delayed. 

(Unlikely) 

Use PRIMAVERA or other available experiments 

WP2-3: K-mean weather regimes cannot discriminate 

inter-annual variations in seasonal-mean climate. (Very 

Unlikely) 

Use another methodology to define weather regimes 

(e.g. Low-frequency Principal Component analysis) to 

project on climatology. Alternatively focus climate 

extremes. 

WP 3: Teleconnections between Arctic and lower 

latitude regions are insignificant in present-day 

climate. (Very Unlikely) 

Investigate teleconnections in climate change 

scenarios. Alternatively focus on local Arctic climate. 

WP 1-2-3: CMIP6 DECK data is delayed, or ERA-5 

data is delayed. (Unlikely) 

Use CMIP5 simulations or ERA-Interim 

WP 3: Prescribed sea ice and vegetation simulations 

are delayed. (Unlikely) 

Use prescribed sea ice simulations from other research 

institutions (APPLICATE project).  

 

3.3 Appropriateness of the institutional environment (infrastructure) 

 

As a Severo Ochoa center of Excellence, BSC has been recognized as a leading research center in computational 

sciences in Spain and Europe. By fostering cross-disciplinary collaborations between scientists and computational 

engineers, BSC is also  established as one of the few research centers in Europe combining world-class model 
development and research.  

Furthermore, BSC hosts Marenostrum 4, one of the most powerful supercomputer available in Europe for climate 

scientists. Being uniquely designed to develop and support intensive computational projects, BSC is an ideal 

location for running and post-processing the large number of simulations required to complete my project. 

Compounding this computing power there is  a dedicated team of scientists and engineers from the Computational 

Earth Science (CES) and the Climate Prediction (CP) groups  that will provide an invaluable support. In particular, 

their deep knowledge of EC-EARTH model, to which developments they have been contributing for years, will 

allow me to proceed quickly through potential technical challenges.  
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4. CV of the Experienced Researcher 
 

4.1 Education 

 
01/09/2006 - 10/06/2013: Ph.D. in Environmental Science and Engineering 
California Institute of Technology, Pasadena, CA, USA 

Dissertation: Dynamics of Earth's Hadley Circulation. 

Advisor: Prof. Tapio Schneider 

 

01/09/2003 - 10/06/2006: B.A. in Physics (General Honors) 
University of Chicago, Chicago, IL, USA 

 

4.2 Employment 

 

01/03/2018 -  Present: Research Scientist.  
Department of Earth Sciences, Barcelona Supercomputing Center, Barcelona, Spain. 

Understanding the influence of sea ice variability on the climate of middle and low latitude regions to improve 
climate predictability on seasonal to interannual timescales. 

 

01/01/2013 - 31/12/2017: Postdoctoral Associate.  

Department of Geology and Geophysics, Yale University, New Haven, CT, USA. 

Mentor: Prof. William R. Boos. 

Combining modeling and theories to explain summer rainfall variability in the tropics, and identify local and 

remote environmental factors that drive them. 

 

01/09/2006 - 11/15/2012: Doctoral Research.  

Environmental Science and Engineering, California Institute of Technology, Pasadena, CA, USA.  

Advisor: Prof. Tapio Schneider. 

Using a hierarchy of climate models to explain changes in the poleward extent and strength of the Hadley 

circulation over a wide range of climate change scenarios 

 

01/09/2009-01/09/2007: Master Research.  

Environmental Science and Engineering, California Institute of Technology, Pasadena, CA, USA.  

Advisor: Prof. John H. Seinfeld. 

Comparing the efficiency of black carbon deposition in the Arctic from forest fires in tropical and boreal regions. 

 

01/06/2005-31/07/2006: Undergraduate Research (II).  

Department of the Geophysical Sciences, University of Chicago, Chicago, IL, USA.  

Advisor: Prof. Raymond T. Pierrehumbert. 

Investigating radiative properties of Earth's atmosphere under extremely cold conditions to better understand 

Earth's climate response to global glaciation (Snowball Earth). 

 

01/06/2004-31/08/2004: Undergraduate Research (I).  

Department of Experimental Astro-Chemistry, Institut d'Astrophysique Spatiale, Orsay, France. 

Advisor: Dr. Louis B. d'Hendecourt. 

Characterizing ice at low temperature conditions using infrared spectroscopy to better understand its transition from 

crystalline to amorphous state. 

 

4.3 Peer-Reviewed Publications 

 

Levine, X. J., and W. R. Boos, 2018: Sensitivity of subtropical stationary circulations to global warming in climate 

models: a baroclinic Rossby gyre theory. Climate Dynamics, doi:10.1007/s00382-018-4419-5 [CiteScore: 3.67; 

CiteScore Percentile: 87%] 

 

Levine, X. J., and W. R. Boos, 2017: Land surface albedo bias in climate models and its association with tropical 

rainfall. Geophysical Research Letters, 44, 1-10, doi:10.1002/2017GL072510.  

[CiteScore: 4.35; CiteScore Percentile: 96%] 
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Wills, R.C., and X. J. Levine, and T. Schneider, 2017: Local energetic constraints on Walker circulation strength. 

Journal of the Atmospheric Sciences, 74, 1907-1922. 

[CiteScore: 3.23; CiteScore Percentile: 80%] 

 

Levine X. J., and W. R. Boos, 2016: A mechanism for the response of the zonally asymmetric subtropical 

hydrologic cycle to global warming. Journal of Climate, 29, 7851-7867.  

[CiteScore: 5.08; CiteScore Percentile: 97%] 

 

Levine X. J., and T. Schneider, 2015: Baroclinic eddies and the extent of the Hadley circulation: An idealized 

GCM study. Journal of the Atmospheric Sciences, 72, 2744-2761. 

[CiteScore: 3.23; CiteScore Percentile: 80%] 

 

Levine X. J., and T. Schneider, 2011: Response of the Hadley circulation to climate change in an aquaplanet GCM 

coupled to a simple representation of ocean heat transport. Journal of the Atmospheric Sciences, 68, 769-783.  

[CiteScore: 3.23; CiteScore Percentile: 80%] 

 

Schneider, T., P. A. O'Gorman, and X. J. Levine, 2010: Water vapor and the dynamics of climate changes. Reviews 
of Geophysics, 48, RG3001, doi:10.1029/2009RG000302. 

[CiteScore: 13.33; CiteScore Percentile: 99%] 
 

4.4 Conferences and Presentations 

 

4.4.1 Invited Presentations 

 

2013, March: MIT (Mass Seminar), Cambridge, MA, USA. The influence of moist baroclinic waves on the 

termination of the Hadley circulation 

2016, June: ICTP-IITM-COLA: “Towards Improved Monsoon Simulations”, Trieste, Italy. Land surface albedo 
and its interaction with tropical rainfall in CMIP5 simulations 

2017, September: Yale University (AOCD seminar), New Haven, CT, USA. Land surface albedo bias in climate 
models and its association with tropical rainfall 

 

4.4.2 Participation in Meetings and Conferences 
 

2017, June: 21st AMS Conference on Atmospheric and Oceanic Fluid Dynamics, Portland, OR, USA. A 
mechanism for the response of stationary circulations in the subtropics to global warming (lecture) 

2016, November: WCRP workshop: “Model Hierarchies”, Princeton, NJ, USA. A mechanism for the response of 

stationary circulations in the subtropics to global warming (lecture) 

2015, December: American Geophysical Union Fall Meeting, San Francisco, CA, USA. A novel mechanism for 

stationary circulation response to global warming in the subtropics (lecture) 

2015, June: 20th AMS Conference on Atmospheric and Oceanic Fluid Dynamics, Minneapolis, MN, USA. A 

mechanism for zonally asymmetric circulation and precipitation response to global warming in the subtropics 

(lecture) 

2015, March: Theoretical Advances in Planetary Flows and Climate Dynamics, Les Houches, France. A mechanism 

for zonally asymmetric circulation and precipitation response to global warming in the subtropics (lecture) 

2014, June: Latsis Symposium: “Atmosphere and Climate Dynamics”, Zurich, Switzerland. A mechanism for 

zonally asymmetric circulation and precipitation changes with global warming in the subtropics (lecture) 

2013, June: 19th AMS Conference on Atmospheric and Oceanic Fluid Dynamics, Newport, RI. Changes in the 

Hadley circulation in a simple axisymmetric model of the tropical atmosphere (lecture) 

2011, June: 18th AMS Conference on Atmospheric and Oceanic Fluid Dynamics, Spokane, WA. Strength of the 
Hadley circulation in a hierarchy of models (lecture) 

2010, December: American Geophysical Union Fall Meeting, San Francisco, CA. The Strength of the Equinox 

Hadley Circulation (EHC) over a wide range of climates in a hierarchy of models (lecture) 

 

4.5 Scholarships and Funding Awards 

 

2015-2018: National Science Foundation Grant AGS-1515960 (co-authored with W.R. Boos): Zonal asymmetries 

in the low-latitude hydrological cycle over a broad range of climates.  Award: $435,083.00 

2013-2015: Yale Climate & Energy Institute Postdoctoral Fellowship: The intensity and extent of Earth's dry 

regions under global climate change. Award: $100,000.00 

This proposal version was submitted by Markus Donat on 12/09/2018 15:06:45 Brussels Local Time. Issued by the Participant Portal Submission Service.



 

HELADO  -  RI  

 

 
Part B2 - Page 3 of 6 

 

4.6 Leadership and Teaching Experience 

 

Seminar organizer for the Atmosphere Ocean Climate Dynamics (AOCD) section of the Department of Geology 

and Geophysics at Yale University. 

Teaching Assistant (Caltech): 

2011, Winter: Atmosphere-Ocean Circulations (Instructor: Dr. Ariane Verdy) 

2010, Spring: Atmosphere and Climate Dynamics (Instructor: Prof. Tapio Schneider) 

2009, Fall: Climate change (Instructor: Prof. Paul Wennberg) 

2009, Spring: Hydrodynamic stability (Instructor: Prof. Tapio Schneider) 

2008, Fall: Topics in Atmosphere and Ocean Dynamics (Instructor: Prof. Tapio Schneider) 

2008, Winter: Atmosphere-Ocean Circulations (Instructor: Prof. Andrew Ingersoll) 

 

4.7  Outreach 

 

2016, July: Yale's Pathway to Science program, New Haven, CT, USA (lab tutorial): An introduction to 

geophysical fluid dynamics to New Haven public high school students. 
2014, April: Yale Alumni on Energy Conference, West Haven, CT, USA (lecture): A presentation of my research 

to Yale alumni working in the energy sector. 
2012, April: REEL Science, Pasadena, CA, USA (lecture): An introduction to the atmosphere to about 300 middle 

and high school students. 

2012, May: Alumni Seminar Day at Caltech, Pasadena, CA, USA (lecture): A presentation of my research to 

Caltech alumni and their families. 

 

4.8 Reviewer of Scientific Journals 

 

Reviewer of specialized journals: Nature Climate Change, Journal of the Atmospheric Sciences, Journal of 

Climate, Geophysical Research Letters, Climate Dynamics, Quarterly Journal of the Royal Meteorological Society, 

and Atmospheric Research. 

Reviewer of grant proposal for the National Science Foundation (NSF). 

 

4.9 Modelling and Computational Skills 

 

Proficient in Linux, Fortran and Matlab.  Well versed in high-performance computing (CESM, FMS, GFDL, EC-

Earth models) and analyzing large data sets (NetCDF, HDF, MAT). Familiar with reanalysis datasets (NCEP, 

ERA), observational products (CERES, MODIS), and large sets of comprehensive climate models (CMIP5 

archive). 
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5. Capacity of the Participating Organizations 
 

Participating 

organizations 

Legal Entity 

Short Name 

 

Country 

 

Supervisor 

 

Role of Partner organization 

Beneficiary     

Barcelona Supercomputing 

Center - Centro Nacional de 

Supercomputacion  

 

BSC 

 

Spain 

 

Dr. Markus Donat 

 

Entity with a capital or legal 
link 

    

N/A N/A N/A N/A  

Partner organization     

University of Exeter - 

Department of Mathematics 

 

Exeter 

United Kingdom of 

Great Britain and 
Northern Ireland 

 

Prof. James Screen 

Partner organization will host a 3-month secondment 

during which the experienced researcher will develop 
the tasks outlined in WP2 and WP3 
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Beneficiary: BARCELONA SUPERCOMPUTING CENTER - CENTRO NACIONAL DE SUPERCOMPUTACION 

General Description The Barcelona Supercomputing Center (BSC) is the national supercomputing facility of Spain, hosting the MareNostrum, one of 

the most powerful supercomputers in the world. It employs over 500 researchers focusing on a multidisciplinary research in Earth 

and Life Sciences and Scientific Computing. BSC has been accredited as one of the first eight Severo Ochoa Centers of Excellence. 
This award is given by the Spanish Government as recognition for leading research centers in Spain that are internationally well-

known institutions in their respective areas.  

Established in 2006, the Earth Sciences Department of the BSC (ES-BSC) works on climate modeling. The designation of Prof. 

Francisco J. Doblas-Reyes as Director of the ES-BSC in 2014 initiated the merging of the Climate Forecast Unit of the Institut 

Català de Ciències del Clima (IC3-CFU), which he was leading and that in a short time had become a main European actor in the 
development of climate predictions and climate services. The newly merged department is structured around four groups, with more 

than 70 employees, including technical and support staff.  

Dr. Xavier Levine will be carrying out his project within the Climate Prediction Group (CPG) that carries out advanced research 

in seasonal-to-decadal climate forecasting. It is one of the world leaders in the field of climate prediction with more than 150 peer-

reviewed research articles published over the last 5 years, including 13 in high-impact journals (see 
https://earth.bsc.es/wiki/doku.php?id=publications:publications for a complete list of the publications). The candidate will be 

supervised by Dr. Markus  Donat, co-leader of the Climate Prediction Group 

Academic 

organization 

Yes. 

Role and Profile of 

key persons 

(supervisor) 

Dr. Markus Donat is an expert on subseasonal to decadal climate variations and their relation to climate extremes. Dr Donat has 

extensive experience managing projects and mentoring researchers. Dr. Donat has supervised 6 doctoral students and published 

more than 60 publications in 8 years, including 19 first author papers and 13 papers published in high-impact journals. Dr Donat 

was awarded the World Climate Research Program (WCRP) and the Global Climate Observing System (GCOS) International Data 

Prize 2017 in recognition of the quality of his contributions. 

Dept./ Division/ 

Laboratory 

Earth Sciences Department - Climate Prediction Group 

Key Research 

Facilities, 

Infrastructure and 

Equipment 

The Barcelona Supercomputing Center – Centro Nacional de Supercomputación (BSC-CNS) is the national supercomputing 

facility of Spain. BSC-CNS's mission is to develop and manage information technology in order to facilitate scientific and 

technological progress. BSC-CNS hosts a range of high-performance computing (HPC) systems, including MareNostrum IV, with 
165,888 cores and 11.15 Pflops of peak performance. 

Independent 

Research Premises 

Yes. All key research facilities, infrastructure, and equipment will be available for the fellow. 

 

Previous and 

current 

Involvement in 

Research and 

Training 

Programmes 

Activities currently being developed at the BSC, in which the ES department contributes are: 

Collaborations with universities: BSC closely collaborates with Universidad Politècnica de Catalunya (UPC), including a joint 
Master degree in Environmental Engineering. 

Excellence Programs and Networks: Severo Ochoa Excellence Programme (Research seminars series); RES training sessions; 

NVIDIA CUDA/GPU excellence center (PUMPS summer school); PRACE Advanced Training Center; HiPEAC (ACACES 

summer school, Computing system weeks and HiPEAC conferences), and H2020-EINFRA-Centers of Excellence for computing 

applications. 
Research Fellowships: BSC-ES is currently awarded with 6 early-stage postdocs (5 Juan de la Cierva and 1 Beatriu de Pinós), 6 

seniors (5 Ramón y Cajal, and 1 ICREA) and hosts 7 MSCA-IF research projects: NeTNPPAO, ACRoNNim, SPFireSD, DUST.ES, 

PROTECT, INADEC, CLIM4CROP. In addition, BSC is the main beneficiary of a MSCA COFUND program for postdoc fellows, 

which foresees the implementation of a training program (STARS; H2020-MSCA-COFUND-754433). 

Projects: 24 EU Horizon 2020 projects, 6 EU FP7 projects, 10 Copernicus contracts, 11 national projects) and 4 European Space 
Agency projects in the last five years. The most relevant projects for this MSC proposal in which the CPG participates are the 

H2020 projects EUCP in which future projections will be run and that can provide a link with the decadal predictions (H2020-SC5-

2016-2017-776613, producing the real-time decadal predictions): APPLICATE from which I will use the PAMIP experiments 

(H2020-BG-2016-2017-727862, producing the initial conditions of sea-ice for the predictions), PRIMAVERA whose simulations 

will provide the optimal setup for the sea ice model used to run all experiments  (H2020-SC5-01-2014-641727, which has helped 
develop the last version of EC-Earth employed to produce the different simulations to be used in this proposal), INTAROS that will 

produce an integrated Arctic database to be used in my analysis, and the ERA4CS project MEDSCOPE that analyzes the linkages 

between Mediterranean regions and the high-latitudes. 

Relevant 

Publications and/or 

research/innovation 

products 

1. Donat, M. G., A. J. Pitman, S. I. Seneviratne (2017), Regional warming of hot extremes accelerated by surface energy 

fluxes, Geophys. Res. Lett., 44, 7011–7019. 
2. Donat, M. G., Alexander, L. V., Yang, H, and Coauthors (2013). Updated analyses of temperature and precipitation 

extreme indices since the beginning of the twentieth century: The HadEX2 dataset. J.  Geophys. Res., 118, 2098-2118. 

3. Donat, M. G., G. C. Leckebusch, J. G. Pinto, and U. Ulbrich (2010), Examination of Wind Storms over Central Europe 

with respect to Circulation Weather Types and NAO phases,  Internat. J. Climatol., 30, 1289 - 1300. 

4. Lorenz, R., D. Argüeso, M. G. Donat, and Coauthors (2016), Influence of land‐atmosphere feedbacks on temperature 

and precipitation extremes in the GLACE‐CMIP5 ensemble, J. Geophys. Res., 121, 607–623. 

5. Oliver, E. C .J. M. G. Donat, M. T. Burrows, and Coauthors (2018), Longer and more frequent marine heatwaves over 
the past century, Nature Comm., 9, 1324-1336. 
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Partner Organization: UNIVERSITY OF EXETER - DEPARTMENT OF MATHEMATICS 

General Description The Department of Mathematics at The University of Exeter (http://emps.exeter.ac.uk/mathematics/) is an internationally 

leading institution with more than 70 permanent research scientists and professors involved in pure, applied, statistics and 

interdisciplinary research. Nearly half of the Faculty members and researchers are directly involved in the Exeter Climate Systems 

or the Center of Geophysical or Astrophysical Fluid Dynamics groups, fostering a strong a vibrant community of climate scientists. 

The department also shares strong links with the Met Office in Exeter (https://www.metoffice.gov.uk/), including 3 joint 
professorship on weather and climate system modelling. The department hosts more than 40 Postdocs and 40 PhD students engaged 

in large-scale atmospheric dynamics, cloud and boundary layer processes, atmospheric chemistry and physical oceanography, sea 

ice dynamics and land processes. 

Academic 

organization 

Yes. 

Role and Profile of 

key persons 

(supervisor) 

Prof. James Screen is an expert of the Arctic climate and its interaction with the global atmospheric circulation and sea ice cover. 

He has published more than 40 papers, including many in high-impact journals. His achievements have been recognized by the 

awards of the International Association of Meteorology and Atmospheric Sciences Early Career Scientist Medal in 2013 and a 

Philip Leverhulme Prize in 2015. He is an Editor for the Journal of Climate. 

Dept./ Division/ 

Laboratory 

College of Engineering, Mathematics and Physical Sciences -The Department of Mathematics - Exeter Climate Systems 

Key Research 

Facilities, 

Infrastructure and 

Equipment 

The department is well-equipped to host visiting scholars, with dedicated visitor office space and computer workstations. It has 

access to national-level supercomputing facilities. Guidance on general circulation models, scientific computing or statistical 

analysis is readily available in  the department. 

Independent 

Research Premises 

Yes. All key research facilities, infrastructure, and equipment will be available for the fellow. 

 

Previous and 

current 

Involvement in 

Research and 

Training 

Programmes 

Prof. Screen has received funding from the Natural Environment Research Council (NERC) to conduct projects on polar and 

midlatitudes climate change. His research has or is being funded with the following awards: 

2013-2016: Arctic climate change and its midlatitude impacts (£285K) 

2016-2020: Robust spatial projections of real-world climate change (£3.7m) 

2014-2018: Persistence of seasonal climate anomalies: Drivers, mechanisms and process-based diagnostics (£1.38m) 

Prof. Screen is also  one of the leads of the Polar Amplification Model Intercomparison Project ( PAMIP). 

Relevant 

Publications and/or 

research/innovation 

products 

1. Cohen, J., Screen, J. A., Furtado, J. C., and Coauthors (2014). Recent Arctic amplification and extreme mid-latitude 

weather. Nature Geosci., 7, 627. 

2. Screen, J. A., Deser, C., Sun, L. (2015). Reduced risk of North American cold extremes due to continued Arctic sea ice 

loss. Bull. Amer. Meteorol. Soci., 96, 1489-1503. 

3. Screen, J. A. (2014). Arctic amplification decreases temperature variance in northern mid-to high-latitudes. Nature 

Climate Change, 4, 577-582. 

4. Screen, J. A., Simmonds, I., Deser, C., Tomas, R. (2013). The atmospheric response to three decades of observed 

Arctic sea ice loss. J. Climate, 26, 1230-1248. 

5. Screen, J. A., Simmonds, I., Keay, K. (2011). Dramatic interannual changes of perennial Arctic sea ice linked to 

abnormal summer storm activity. J. Geophys. Res., 116, D15105. 

 

 

6. Ethical Issues 
 

As outlined in the Ethics Issues Table of Part A, the proposed research plan conforms to all ethical and legal 

requirements of the EU and Spain.  
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