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Fig. 1. Climate model estimates of the probability of the occurrence of a cooling 
trend in a warming world under a quadrupling of CO2 over 140 years for linear 
trends of 20, 30 and 50 years. Adapted from Fig. 5 of Hawkins et al. (2015). Note 
that in this simulation of a warming world, the chances of observing a local 
cooling trend generated purely by internal climate variability is largest over parts 
of Antarctica such as the western Peninsula (located in the region identified by 
the blue circles). 

Fig. 2. Upper panel: 
atmospheric links to tropical 
variability. Lower panel: 
From an ecological 
perspective, shorter (<30 
years) time frames are key 
(Cavanagh et al., 2017). 

Project Background 

Predicting how the Antarctic environment may change in the near term (years-to-multiple decades) is a complex 
task scientifically with the potential for high societal impact. These time scales are of major direct relevance to 
global policy in terms of links to sea ice change and the global heat and carbon budget and regional policy ranging 
from planning environmental protected areas to regulating tourism activities. 
The response to human-related climate change drivers, such as greenhouse gas increases, is just a part of the 
contribution near-term changes in the Antarctic climate system, which are also influenced by major contributors to 
global climate variability, such as El Nino. In this project you will be using the latest decadal prediction systems to 
help understand recent dramatic changes and determine predictability of future near term change. Major topics of 
interest include decadal variations of the rate of warming of the Antarctic Peninsula (e.g. Fig.1) and predictability of 
Antarctic Sea ice.    



  

 

Project Aims and Methods 

Candidate Requirements 

CASE or Collaborative Partner  

Training 

References / Background reading list 

The main aim of the project is to quantify the predictability of the Antarctic and Southern Ocean climate system in 
the time window between 1 and 30 years. There are a wide range of state-of-the-art tools and datasets that will 
provide a major opportunity for making progress. A key tool in this context will be the new climate model dataset 
that is being produced in preparation for upcoming major IPCC reports (the CMIP6 dataset) and will become 
available to the science community over the next two years. This will include decadal prediction simulations from 
the latest climate models globally. In addition, the UK Met Office are introducing version four of their decadal 
prediction system (DePreSys4) which will provide a further opportunity to look in more detail in output from one of 
the world’s leading prediction centres and make an impact by helping to inform possible improvements.  
Central to this project will be the aim to identify the important processes that drive annual-to-multi-decadal 
variability of the Southern Ocean and its ice-atmosphere interactions. The recent rapid warming of the Antarctic 
Peninsula can be studied in decadal prediction systems to determine whether such events are predictable in 
advance. Climate modelling experiments to study hypotheses generated during the analysis, for example relating to 
the long-distance impacts of El Nino, will also potentially form an important part of the project. 

Requirements are to have achieved, or be expecting to gain, an upper-second class undergraduate degree in 
Physics, Mathematics, Meteorology, Statistics or any other numerate subject.   

The UK Met Office is a world-leading centre for research and services in weather and climate. Investigation of data 
from their decadal prediction system (DePreSys) will provide the student with access to state-of-the-art tools for 
estimating near-term changes in climate. The student will also benefit from the opportunity to feed information 
back to the Met Office and potentially help to guide improvement of their prediction systems.  

The studentship will be based at the British Antarctic Survey (BAS) in Cambridge while the doctorate will be 
awarded by the University of Exeter. Training will be provided by BAS and the University of Exeter including: theory 
of atmospheric dynamics; climate modelling; data analysis; attending lectures provided by both Exeter and 
Cambridge University, workshops and summer schools. 
 Overseas opportunities will include potential involvement in a funded planning phase of a proposed new 
international programme of research on Antarctic near-term prediction as part of the Scientific Committee on 
Antarctic Research (SCAR), which is being led by the Lead Supervisor.  
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Useful links 

 

 
 

https://www.bas.ac.uk/ 
https://www.bas.ac.uk/science/science-and-students/nerc-doctoral-training-opportunities/ 
 
Interested in a project?  Contact the lead project supervisor for more information. 
 
To apply, please send the following documents directly to the project supervisor: 

 A full CV  

 Copies of transcripts and degree certificates 

 A statement of interest (no more than 2 sides A4) 

 Name/email address of two professional referees 
 
For general enquiries: Contact Ali Teague alag@bas.ac.uk in the BAS Student Office 
The application deadline is 1600 hours GMT Monday 7 January 2019 and interviews will take place between 4 
and 15 February 2019. For more information about the NERC GW4+ DTP, please visit https://nercgw4plus.ac.uk. 
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