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The CCRC strives to make fundamental contributions to our 
understanding of the Earth's climate system and be recognised as 

one of the world's top research programs in physical and biophysical 
climate sciences.!
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UNSW CCRC is a multi-disciplinary research group comprising one of the largest 
university research facilities of its kind in Australia. 

CCRC houses research expertise in the key areas of Earth's climate: atmospheric, 
oceanic and terrestrial processes. We apply basic scientific principles to pressing 
questions on climate dynamics, global climate change, and extremes of weather and 
climate. 
 
The Climate Change Research Centre (CCRC) was formed within the Faculty of 
Science in 2008 with initial financial support from the DVC Research and the Faculty.  
CCRC research focuses on basic climate system science across several core 
disciplines.  The CCRC interacts with numerous schools and Centres on campus. 
Within the Faculty of Science particularly strong research and teaching synergies exist 
between the Centre and the Schools of Mathematics and Statistics, Physics and 
Biological Earth and Environmental Sciences (BEES). Its research focus is innovative 
and arguably unique among university units worldwide, and it has quickly grown into 
the largest hub of such research in the Australian region.   
 
2012 saw the CCRC continue its successful track record in attracting grant funding 
and producing and publishing excellent, world-class research.  
  

2012 Key Acheivements:  
 

• $3.8 million external research revenue 
 

• 84 peer reviewed publications, predominantly in the most highly esteemed 
journals. One book and two book chapters 

 
• Three staff directly involved in writing and editing IPCC AR5, due for release 

in 2013 
 

• Prestigious awards for Matthew England (NSW Scientist of the year 
category winner) and Lisa Alexander (AMOS Priestley Medal) 
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2012 was a year of growth and consolidation for the CCRC. The enthusiasm of our 
success in starting up the Centre of Excellence for Climate System Science yielded to 
the rolling-up of shirt sleeves and getting to work, with our new postdocs settling in 
during the year.  The growth associated with this, and our hosting of NARCLiM and 
Superscience projects, caused us to overflow our space capacity in Mathews and spill 
into a temporary site off campus on Eurimbla Avenue near Randwick hospital; which, 
albeit remote from the buzz of the CCRC, yielded a quiet space for those who 
preferred it.  Plans were also laid for expansion into space formerly held by 
Psychology on the sunlit side of the CCRC space, for occupancy in mid-2013, which 
will allow us to reconsolidate all staff in Matthews. 
 
A key CCRC goal has been to minimize our financial footprint and remain research-
focused by supporting staff on external Fellowships.  While no more of our continuing 
staff applied for 2012 fellowships, two of our outstanding postdocs –  Erik van Sebille 
and Shayne McGregor – won DECRA fellowships, as did Stephanie Waterman whom 
we welcomed in the latter part of the year, and research scientist Chris Fogwill won a 
Future Fellowship, the third for the CCRC.  We also recruited a new staff member 
Angela Maharaj, who researches El Nino and coastal oceanography, and has been a 
teaching star.  Two of our staff, Katrin Meissner and Jason Evans, were promoted to 
Associate Professor.  Accolades for our staff in 2012 included the awarding of the 
Australian Meteorological and Oceanographic Society’s Priestly Medal to Dr Lisa 
Alexander, and A/Prof Meissner’s receiving the well-deserved UNSW Postgraduate 
Council Supervision award. 
 
Our administrative staff have worked wonders, deftly synergizing between CoECSS 
and CCRC activities as evidenced for example by the report you now hold in your hand 
(or more likely hover over with your mouse).  Centre of Excellence Manager Stephen 
Gray initiated and organised a successful workshop for the professional staff of the 
three ARC Centres at UNSW.  Vilia Co continues to capably manage the Centres’ 
budgets and finances. Early in the year we recruited Bronwen Smith as the able new 
CCRC administrative assistant, usually the first person you will see when entering the 
Centre, and Swa Rath joined the CoECSS in an E.A. role – rounding out an energetic, 
collegial, and highly effective admin team working across the CCRC and the Centre of 
Excellence. 
 
I also have taken over sole directorship of the CCRC, but work closely with Andy 
Pitman to coordinate the activities of the two Centres.  Matt England remains on hand 
as Deputy Director of the CCRC. 
 
Research continues to grow at the CCRC, with publications exceeding those of 2011 
by over 30%, including several in high-profile journals.  Our staff continue to be very 
active in international activities including contribution to the Intergovernmental Panel 
on Climate Change (IPCC) report to be delivered in 2013, service to scientific 
organisations, and public outreach and media.  Enrolments in our largest course, 
CLIM1001, also rose by nearly 50% from the previous year.  Perhaps most 
impressively, we welcomed four overseas visiting research students and six summer 
undergraduate research students to the CCRC at the end of the year, far more than in 
the previous four years combined.  At least one of the summer students is going on to 
enrol in a PhD at the CCRC in 2013. All seemed to find their experience at the CCRC a 
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rewarding one, and we hope to repeat this success in the upcoming 2013/14 
summer. 
 
Last but not least, in 2012 it was finally determined that the CCRC would move into 
School of Biological, Environmental and Earth Sciences (BEES) effective January 
2013.  While we will remain physically separate from the School, there may be a 
gradual integration of some of our financial and administrative functions.  In 2013 we 
will strive to ensure that any disruption from this move will be minimal, and expect 
that our staff and students will benefit from having a new and more secure home 
within the Faculty of Science.!
!
!

!
!

!
!
Professor Steven Sherwood  
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Continuing staff appointed to the CCRC include one Laureate Fellow (England), two 
Future Fellows (Meissner and Evans), one ARC QEII Fellow (McNeil), and two ARC 
Future Fellows (Meissner and Evans) Fixed term staff include an ARC Australian 
Research Fellow, an ARC Postdoctoral Fellow and three Super Science Fellows.   
 
The CCRC also houses Chris Turney, a Laureate Fellow appointed to BEES. Chris’ 
research group includes Future Fellow Dr Chris Fogwill.  
 
The CCRC continues to attract distinguished visitors on sabbatical stays including 
Professor Tim Bralower, Dr Katsumi Matsumoto and Professor Rüdiger Gerdes in 
2012. The Centre is also a sought out destination for international researchers 
making shorter visits (Dr Annegret Larsen, Dr Paul O’Gorman and Dr Simon Wild) as 
well as for students on research internships (full list of visiting students appears at 
Appendix C). 
 
A full list of personnel associated with the Centre in 2012 appears in Appendix C. 
 
 
  

2012 Highl ights: 
 

• Steven Sherwood took over as sole Director of the Centre with Matthew 
England assuming the role of Deputy Director from 2012 onwards 
  

• Jason Evans took up his Future Fellowship in July 2012 
 

• Dr Angela Maharaj joined the centre as a teaching fellow 
 

• Dr Joe Kidston took up his DECRA Fellowship in January 2012 
 

• Stephanie Waterman took up her DECRA Fellowship in November 2012 
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2012 Impact  
 

• One paper published in Nature  and two papers published in Science: 
  
Allen, RJ, Sherwood, S, Norris, JR, & Zender, CS, 2012, 'Recent Northern Hemisphere tropical 
expansion primarily driven by black carbon and tropospheric ozone', Nature, 485, pp. 350 - 354. 
 
Pagani, M, Huber, M, Liu, Z, Bohaty, SM, Sijp, WP, et al, 2012, 'The role of carbon dioxide during 
the onset of Antarctic glaciation', Science, 334, pp. 1261 - 1264. 
 
Rule, S, Brook, BW, Haberle, S, Turney, C, et al, 2012, 'The aftermath of megafaunal extinction: 
Ecosystem transformation in Pleistocene Australia', Science , 335, pp. 1483 - 1486. 
 

• Significant media coverage including:  
• 14 TV appearances/interviews 
• 23 Radio appearances/interviews 
• Over 30 print and online articles, interviews and op eds 

 
• Lisa Alexander, Matthew England and Andy Pitman are members of the 

Scientific advisory panel of the Climate Commission   
 
 
!
!
The CCRC published 87 individual peer reviewed outputs in 2012 which continues 
the Centre’s upward trend from 33 in 2010 and 67 in 2011. The CCRC continues to 
publish papers primarily in the highest impact, high quality journals - those ranked A 
and A* under the former ERA scheme and those with a high Thomson ISI impact 
factor. See Appendix A for a full list of publications.  
!
!
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The Centre has gone from strength to strength since its formation, culminating in the 
successful bid for the ARC Centre of Excellence for Climate System Science (COECSS) 
which commenced operations on 1 July 2011. In addition to CoECSS Director Andy 
Pitman, three CCRC academic staff are Chief Investigators in the Centre of Excellence 
- Alexander, England and Sherwood - each dedicating 0.3 FTE of their time to the 
CoECSS. A further eight CCRC staff were Associate Investigators in 2012. 
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(Abramowitz, Evans, Sen Gupta, Kidston, Taschetto, van Sebille, Meissner and 
Waterman). The two centres successfully share space and administrative support and 
there are significant opportunities for collaboration across the research strengths and 
foci of both centres. 
 
CCRC’s success in attracting grant funding continued through 2012. In addition to 
research projects carrying on from previous years, eight newly awarded research 
projects commenced in 2012. Among the newly established projects are Jason Evans’ 
Linkage project on East Coast low pressure systems and Stephanie Waterman and 
Joe Kidston’s ARC DECRAs. 
 
A full listing of research projects in progress in 2012 appears in Appendix B. 
 
Below are some highlights of other awards, contributions and service  
throughout 2012 
  

• A number of CCRC staff are involved in the preparation of the IPCC’s Fifth 
Assessment Report (AR5): Lisa Alexander and Steven Sherwood are chapter 
lead authors; and Andy Pitman is a Review Editor 

• CCRC staff are very active on significant national and international 
committees, panels and associations: Steven Sherwood sat on the Bureau of 
Meteorology Training Program assessment panel; Steven Phipps is on the 
National Council for the Australian Meteorological and Oceanographic Society 
(AMOS) and was on the organizing committee for the 2012 AMOS conference 
which was led by Jason Evans; Gab Abramowitz is the only university-based 
representative on the CABLE Management Committee; Stephen Gray is the 
UNSW Institutional Coordinator for the Association for Tertiary Education 
Management (ATEM)  

• Katrin Meissner and Matthew England are members of ARC Selection Advisory 
Committees 

• Matthew England jointly awarded NSW Scientist of the Year in the category of 
Mathematics, Earth Sciences, Chemistry and Physics 

• Lisa Alexander was awarded the AMOS Priestley Medal 
• Katrin Meissner was awarded a UNSW Postgraduate Supervision award 

) !
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Understanding how the ocean works and how ocean currents move mass, heat and 
salt around the Earth is a core Centre activity. Real world applications for this 
research are already emerging.  
 
In a fascinating piece of research, Dr Erik Van Sebil le (doi:10.1088/1748-
9326/7/4/044040) examined the movements of plastic pollution around our 
oceans. In the process of doing this, he discovered that an entirely new plastics 
garbage patch could potentially form in the Barents Sea within the next few decades. 
At the same time, his research also showed for the first time that ocean pollution like 
plastics moves freely between garbage patches. Previously, it was suspected that 
there was no exchange of pollution plastics between these patches. 
 
To achieve his results, the researchers used data from drifter buoys, which are part of 
the Global Drifter Program, to determine the movement of surface ocean currents. 
The program releases hundreds of drifter 
buoys into the ocean every year. 
Each buoy floats around the ocean sending 
out regular 140 character messages on its 
location and the ocean conditions it’s 
experiencing. Dr Van Sebille describes it as 
being like Twitter from the ocean.  
 
The data gathered by these buoys was then 
used to determine how garbage, and 
plastics in particular, moved around the 
ocean. The garbage eventually found its way 
to areas where ocean currents and winds 
converged, known as the subtropical gyres. 
It was here that the massive garbage 
patches formed. 
 
See http://www.adrift.org.au/ for an 
innovative, interactive demonstration of this 
significant research. 
!
! !
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In collaboration with the NSW Office of Environment and Heritage (OEH) and led at 
the CCRC by Associate Professor Jason Evans we are developing new, fine-scale 
climate projections for south-east Australia as part of the NSW and ACT Regional 
Climate Modelling project or NARCliM. 

NARCliM will improve our ability to predict changes in temperature, wind and rainfall 
in the state which, in turn, will provide critical information to manage the impacts of 
climate change on health, settlements, agriculture, weather extremes and services, 
such as water and energy supplies. 
 
NARCliM uses the Weather Research and Forecasting (WRF) model, a dynamical 
regional climate model that gives high resolution projections of temperature, rainfall 
and many other meteorological variables. WRF has been demonstrated to be 
effective in simulating temperature and rainfall in NSW (Evans & McCabe 2010 J. 
Geophys Res. 115) and provides a good representation of local topography and 
coastal processes. It was jointly developed by several major weather and research 
centres in the United States and is widely used internationally. 
 
No model can perfectly represent the Earth’s climate – some regions of the modelled 
climate may be slightly hotter or drier, for example, than the climate we experience in 
reality. These differences are known as error or bias. To minimise potential bias from 
a single model, four global climate models (GCMs) are used as input to the regional 
model. 

WRF has different settings which reflect uncertainties in our understanding of some 
physical processes. Varying these settings between model runs and using several 
different settings with each GCM provides a more realistic set of projections. 
Performing multiple model runs also captures more reliable information on rare, 
extreme weather events, such as heatwaves, heavy rain and drought. 

There are four components to the NARCliM project: 

"#$%&&'()!
The modelling component is mainly being run and supervised at the Climate Change 
Research Centre at the University of NSW. WRF will be run with four separate GCMs 
(MIROC-medres 3.2, ECHAM5, CGCM 3.1 and CSIRO mk3.0). Each will be repeated 
three times for a total of 12 runs, using a single, representative emissions scenario: 
the IPCC high emissions scenario A2. Projections will be produced for several 
variables, including temperature, rainfall, wind, relative humidity, sea surface 
temperature and soil temperature. 
 

*+,+!-,#.+)%!
NARCliM will generate a very large dataset, estimated to be around 1 petabyte in size 
(1 million gigabytes), which will be systematically managed by OEH. 
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NARCliM is designed to give the community easy access to both raw climate modelled 
data and, more importantly, information that combines the model projections into 
climate statistics that can be readily used by the public and agencies like local 
government. Inquiry, summary and visualisation tools are being developed using 
feedback from a user reference group. This will include tools to calculate fire weather 
hazard or extreme events, such as flood risk. 
 

12(,3%-'-!.%4#.,-!
A report synthesising and interpreting the projected changes in climate across NSW 
will be jointly completed by staff from OEH and the Climate Change Research Centre 
at the University of NSW. 
!

!
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Top: Shows Regional model R2 tends to do the best in terms of precipitation. 
Below: R3 tends to do the best for min temperature 

! !
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The Climate Change Research Centre has a growing cohort of Postgraduate research 
students. There were 25 students enrolled in the centre’s PhD program, 1 Master’s 
student and 4 Honours students supervised in 2012.  
 
The CCRC continued its robust annual progress review scheme, led by Post Graduate 
coordinator Katrin Meissner. In addition to the stipulated annual reviews and 
presentations for all students, the Centre runs half-yearly “informal” committee 
meetings for all enrolled students where progress can be discussed and students can 
raise any concerns they may have. Feedback from students regarding the Centre’s 
review process is overwhelmingly positive.  
 
Three research students graduated in 2012 
 
Michael Bates. PhD thesis title: A dynamic, embedded Lagrangian model for ocean 
climate models. (Supervised by Matt England) 
 
Francia Avila. PhD thesis title: The impacts of land use-induced land cover change on 
climate extremes. (Supervised by Andy Pitman) 
 
Alejandro Silva Brito. MS thesis title: El niño and el niño modoki impacts on South 
American rainfall (Supervised by Matt England) 
 
Centre staff continued to be engaged in undergraduate teaching. Courses run by 
CCRC staff are CLIM1001 – Introduction to Climate Change, MSCI0501 – The Marine 
Environment (with the School of BEES), CLIM2001 – Fundamentals of Atmospheric 
Science (with the School of Physics) GEOS2241 – Peak Carbon: Climate Change and 
Energy Policy and CLIM3001 – Climate Systems Science. 
!
) !
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Summary of statement of financial performance 
 
The Climate Change Research Centre’s total revenue for 2012 was $5,825,800. 
65.7% of this was from external income sources. The remainder was from a 
combination of Faculty and Central/Strategic funds, including generous support 
associated with Matthew England’s Laureate Fellowship.  
 
The Centre increased its external funding in 2012 from the previous year’s figures by 
15%. This was partly attributable to the timing of the release of funds, but also clearly 
representative of continual strong success in grant applications. Of the $3.8m 
research revenue earned in 2012, $2.5m was Category 1 income.  
 
At 81% of total expenditure, people costs account for by far the largest portion of the 
centre’s expenditure across all fund types.  58% of all people costs were externally 
funded in 2012. 
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The value of the University’s infrastructure and space in-kind contribution to the CCRC 
in 2012 was $213,803. (Figure based on calculation metrics provided by UNSW 
Space Audit Manager).  
 
The Centre gratefully acknowledges support provided by UG student administrative 
staff in the Schools of BEES and Physics as well as assistance from the Science 
Student Centre, Faculty of Science Finance team, the Research Strategy Office and 
significant support from the Grants Management Office. 
 
 
Full countersigned financial statement follows. 
!
! !
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Until the end of 2012 CCRC stood as an autonomous staffing unit within the faculty. 
From 2013 onwards the CCRC will be progressively amalgamated with BEES. In 2012 
the centre had 11 continuing academic staff, one teaching fellow and 30 fixed term 
research staff employed at the centre, most funded from Category 1 grants.  
 
The CCRC is overseen by a Management Committee chaired by Professor Mark 
Hoffman (Formerly AD-R, Faculty of Science). The other members of the Management 
Committee are:  Michael Ashley (Physics), Rob Brooks, (EERC/BEES), Mark Holzer 
(Mathematics and Statistics) and Richard Stuetz (WRC/Civil and Environmental 
Engineering). Dean of Science, Merlin Crossley also attended management 
committee meetings in 2012. The make up of the committee is a reflection of the 
collaborative ties the Centre has with different Schools and Centres across UNSW. 
The Management Committee primarily has a strategic advisory role.  The Committee 
formally met in May and in August. Input and feedback was also sought from board 
members during the preparation of material for the Centre’s review in November. 
 
Responsibility for day to day management and operation of the centre is shared 
between the Director, Centre Manager and staff with delegated portfolios (such as 
the PG Coordinator, IT coordinator, UG Coordinator, Honours Coordination, 
Marketing/outreach coordinator, etc). The centre leadership team works closely and 
cooperatively with the Faculty of Science executive group and faculty committees. 
 
The CCRC’s PhD and undergraduate programs are officially administered by BEES, 
but the centre manages its own finances, teaching development, administration and 
IT (including an investment of 0.5 EFT in the Faculty IT unit), as well as administration 
relating to postgraduate student applications, enrolment and scholarships and the 
formal postgraduate review process. 
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Warming to the Global Challenge, Federation Press, Australia. 
 
 
!"#$%&%'()*+,-&1/&0&1++2&%4'5(),3&
 
Alexander, LV, & Tebaldi, C, 2012, Weather and Climate Extremes: observations, modelling, 
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National 
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S. 

Radio ABC Radio 
National 

Recorded interview Mark Colvin 

Sherwood, 
S. 
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Zealand 
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