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Projects should run over the summer vacation and we recommend that projects will have terminated 
by 21 September 2018. 
 
Brief Summary – please provide a brief summary (maximum 300 words) of the project. 
This should include: 
• Project outline; 
• Links to staff/School/Centre activity as appropriate; 
• Supervisory arrangement; 
• How space/equipment/supporting resource demands will be met; 
• Elements of the project that will incorporate elements other than computer/modelling 

e.g. fieldwork and data collection; 
• How the project will enhance the skills of the appointed student; 
• Any intellectual property rights concerns that may arise from the work. 

 
Our group recently identified a substantial retreat (of 50-60%) in Southern Hemisphere (SH) 
sea ice during the Last Interglacial period, between 130 000 and 116 000 years Before 
Present (BP) (Holloway et al., 2016, Nature Comms; Holloway et al. 2017, GRL). See 
https://www.bas.ac.uk/project/retreat-of-southern-hemisphere-sea-ice-127-000-years-
bp/. 
 
According to the most recent IPCC report, sea ice is expected to decline in both the 
Southern and Northern Hemispheres in the future. In particular, current climate models 
predict a reduction of the Antarctic sea ice of about 50–60% by the next two centuries. The 
analogy between the Last Interglacial and the projected sea ice retreat events offers a 
unique opportunity to improve our understanding of what drives a (major) sea ice retreat. 
Indeed, while reconstructions of the last interglacial sea ice extent are based on (and 



 
 

constrained by) ice cores evidences, projections of the future sea ice extent cannot be 
tested against any existing data.  
 
In this project, the student primarily work to analyse outputs from the Coupled Model 
Intercomparison Project Phase 5 (CMIP5), used in the most recent IPCC report (2013). The 
project aims at identifying what CMIP5 model simulates a retreat of the SH sea ice of 
approximately 50 – 60 % in the next 100 to 200 years (up to 2200), comparable to the one 
found by Holloway et al., 2016 for the Last Interglacial.  
 
The student will analyse quantities such as sea ice concentration, sea ice area and sea 
surface temperature (SST). 
 
This work will identify the oceanic temperature distribution associated with sea ice 
decrease. The SST fields will be used in the future to force CICE (Los Alamos Sea Ice Model) 
model simulations and study the ice dynamics during a sea ice retreat event.    
 
Depending upon time/student’s scientific interests the role of the atmosphere - sea ice 
(through atmospheric convection and clouds formation) and ocean – sea ice (through spin 
up of the Weddell and/or Ross gyres) interactions in melting sea ice may be investigated.   
 
Through the project the student will gain an excellent understanding of the subject area 
and knowledge of climate data processing and analysis.  They will be given the opportunity 
to write up their work as a part of a respected scientific manuscript (led by Dr Guarino), 
thereby gaining a publication and experience of whole scientific process.    
 
The student’s work will be placed in wider context through an ongoing outreach project 
with the Antarctic Heritage Trust. This is aimed at producing materials required by 
disadvantaged schools on Antarctic change, and the sea ice links to the UK’s Antarctic 
explorer heritage. The student will liaise with the Trust (alongside Dr Sime and Guarino) 
regularly over the placement. 
 
Please give an indicative timescale for the student’s work over the length of the project:  
(maximum 150 words). 
This should include: 
• The broad tasks the student will undertake; 
• An indicative timescale for these tasks. 

 

Scientific tasks 
- 1st & 2nd week: familiarization with the background literature  
- 3rd to 5th week: familiarization with the CMIP5 archive and data visualization tools 

(mainly python scripts) 
- 6th to 10th week:  data analysis  

 
Management, supervision, and outreach 

- Weekly review meetings with all supervisors 
- Further (daily) contact with supervisors as required.   

 
Scientific output 

- 1-3th week: Short written report on background literature 



 
 

- 4-8th week: Short written report on data, methods, and findings.  
- 9-10th week: Production of 1-2 publication quality figures, and around 500 words of 

publication quality text. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Proposed procedure for appointing students, including selection criteria: 
Please identify specific criteria that should be considered for the selection of placement students e.g. specific 
quantitative skills that may be required, subject knowledge etc.  If a student has been pre-selected, or the 
research area has been led by the student, please provide the student’s contact details, and a summary of 
their suitability for the SPITFIRE DTP REP programme. 

 

This project would be suitable for students undertaking a degree in physics, applied 
maths, or statistics, who is on course for a good first. Strong computational skills are 
required. No background in the specific subject area is necessary. 

 
 
 
 
 
 
 
 
 
 
 

 
 
  

 
 


