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The University of Wollongong (UOW) works 
with industry, community partners and 
researchers at other institutions in Australia 
and overseas to solve environmental 
challenges that face today’s world.
We are equipping future leaders and innovators with the 
knowledge to initiate change, executing research that works 
with industry and community to find solutions to global 
challenges, and ensuring our campuses are environmentally 
sustainable and inclusive.

Employing emerging technologies, particularly in the areas 
of sustainability in infrastructure, UOW’s interdisciplinary 
research is tackling challenges from flood management 
to climate change, bushfire management and sustainable 
fisheries, to protecting coastal ecosystems.

SUSTAINING COASTAL AND MARINE ENVIRONMENTS

UOW brings together researchers from the diverse fields of 
science, marine conservation, law, geography, and biology to 
look at issues such as climate change, preserving vulnerable 
coastlines, and food security.

UOW is well placed to harness the power of world-leading 
research to deliver blue economy solutions including 
sustainable management, community engagement, marine 
monitoring, restoration and blue carbon, socio-cultural 
management, emerging technologies, and coastal planning.

Blue Futures: The Blue Futures Translational Research 
Initiative (BF-TRI) was developed in partnership with two 
First Nations organisations - the Illawarra Local Aboriginal 
Land Council (ILALC) and Joonga Aboriginal Land and Sea 
Corporation. First Nations Australians played a crucial role 
in leading a process of developing novel methodologies 
and approaches. The project includes scientists, data 
modellers, economists, policymakers, social geographers, 
writers and artists. This work is positioning the NSW South 
Coast as a national leader in the development of blue 
economies, drawing on ocean and coastal resources for 
economic development in an ecologically and economically 

sustainable way.  Blue Futures has a strong focus on applied 
and translational approaches to research. Researchers 
have actively partnered with SMEs throughout the region 
to explore how UOW might support the development of a 
robust, resilient and sustainable blue economy. The Blue 
Futures Translational Research Initiative BF-TRI was made 
possible thanks to an anonymous donor to UOW, as well 
as a range of industry and research partners, including the 
Australian Research Council.

Managing mangrove blue carbon: The Blue Carbon 
Futures team is investigating the social and environmental 
processes contributing to changes in mangrove distribution 
in Australia, Vietnam and Brazil. The team is using innovative 
technology, along with environmental accounting, to quantify 
the benefits of mangroves to reduce greenhouse gasses. 
Domestic and international frameworks as well as the social/ 
governance context of mangrove areas are being assessed for 
the potential to provide incentives for managing, preserving 
and restoring mangrove forests.

Coastal landscapes: GeoQuEST members research the 
evolution of our coastal and marine landscapes, impacts 
associated with urbanisation, and the vulnerability of coastal 
and marine environments to climate change. Particular 
emphasis is directed towards understanding sedimentary 
and landform dynamics over multiple scales in space and 
time, and a range of techniques are applied including remote 
sensing, sedimentary analysis, geochronology, stable isotope 
analysis and field based analyses. This work contributes to 
state and national policy development and is making critical 
contributions towards environmental economic accounting 
in Australia’s coastal zone.

SUSTAINABLE FISHERIES AND EQUITABLE OCEANS 

Based at UOW, the Australian National Centre for Ocean 
Resources (ANCORS) is Australia’s only multidisciplinary 
university-based centre dedicated to research, education 
and training on ocean law, maritime security and natural 
marine resource management. It provides consultancy 
services to governments on a range of ocean laws, policy and 
management issues, management of ocean resources, ship 
safety and marine pollution.

Capability Statement

Sustainable futures and 
the environment
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ANCORS is a research partner in the ANCORS Ocean Nexus 
Program, which studies how we manage human interaction 
with our marine environment and develops innovative 
solutions to manage our activities and impacts. The program 
works widely throughout the Indo-Pacific and beyond and 
collaborates with a diverse range of academics, stakeholders, 
and governments, focusing on three related core themes: 
Decision making to support equitable outcomes; equitable 
resource allocations/conservation burdens; and re-imagining 
capacity building to empower and enable developing states.

The ANCORS Fish in Sustainable Food Systems research 
program is helping to build a stronger, coordinated approach 
to sustainable coastal fisheries across the Pacific. Projects in 
this space are being supported by the Australian Government 
through Department of Foreign Affairs and Trade and the 
Australian Centre for International Agricultural Research 
(ACIAR). 

SECURING ANTARCTICA’S FUTURE

UOW researchers have a leading role in the new Australian 
Research Council (ARC) Special Research Initiative in 
Excellence in Antarctic Science, which was launched in 
October 2022. Securing Antarctica’s Environmental Future 
(SAEF) will deliver world-leading research that will forecast 
environmental change across the Antarctic, deploy effective 
environmental stewardship strategies, and secure Antarctica 
as a natural reserve devoted to peace and science. The 
program includes more than 30 university, government 
agency and private sector partners from Australia, New 
Zealand, the United States, Europe, the United Kingdom, 
Chile and South Africa.

More than 125 researchers and students are working to 
understand the changes taking place across the Antarctic 
region — to its climate, environment and biodiversity — and 
develop innovative ways to forecast, mitigate and manage 
these changes.

This integrated program is the first in the world to bring 
together the best Antarctic physical scientists with marine 
and terrestrial biologists. The program also seek to ensure 
that its science reaches policymakers so that it can be 
integrated into conservation and management strategies. 

UOW contributes to all three themes of SAEF, which includes 
smart sensing technologies to remotely monitor Antarctic 
ecosystems and state-of-the-art modelling of Antarctic 
environmental futures. 

Working with colleagues from the University of Tasmania, we 
have already shown that drone-based monitoring of Antarctic 
vegetation health produces similar results to traditional 
techniques, but with much greater efficiency and with no 
damage to the vegetation. 

With the help of researchers at UOW’s SMART Infrastructure 
Facility, a world-first AIoT platform has been co-designed to 
provide continuous data for biologists to remotely monitor 
moss beds in Antarctica. 

In addition to MossCam, the sensors include a weather 
station. This monitoring will help scientists understand how 
healthy the mosses are, and identify areas that are at risk of 
becoming stressed in the future.

UOW researchers are playing 
a leading role in the Australian 
Research Council (ARC) 
Special Research Initiative in 
Excellence in Antarctic Science.
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SUSTAINING ECOSYSTEMS

UOW’s Centre for Sustainable Ecosystem Solutions (CSES) 
enables innovative research into the way that threatening 
processes affect the composition, structure, and function of 
ecological systems.

The centre’s research focuses on understanding the impact of 
environmental change on biological functions, how to predict 
these impacts, and how to adapt, mitigate and respond to 
these impacts. This research spans ecological to evolutionary 
time scales, across multiple threatening processes, such 
as invasive species, disturbance regimes (such as seabed 
disturbance or fire), climate change (in Australia and 
Antarctica), biodiversity loss and urbanisation. 

CSES has a proven track record of developing innovative 
solutions, often through novel technological applications, 
and translating the results of this core biological research to 
better inform the decisions of policymakers and ecosystem 
managers both within Australia and overseas.

The centre is home to several award-winning teams, 
including the Centre for Environmental Risk Management 
of Bushfires (2021 Eureka Prize), the ARC Special Research 
Initiative Securing Antarctica’s Environmental Future 
(Ecological Society Of Australia Gold Medal), the Evolution 
and Assisted Reproduction Laboratory’s amphibian 
conservation program, and the coastal and high country 
invasive species programs that are informing best-practice 
bush regeneration and fisheries management. 

Researchers within the CSES are also involved in assessing 
the risk of extinction for species and ecological communities. 
Through The Cooperative Research Centre for Solving 
Antimicrobial Resistance in Agribusiness, Food, and 
Environments (CRC SAAFE), there is also industry-led 
research into managing bacterial pollution and antimicrobial 
resistance in agriculture, wildlife and the environment.

The Australian Centre for Culture, Environment, Society 
and Space (ACCESS) at UOW is engaged in research across 
ecosystem and land management decision-making. This 
encompasses First Nations land management, pastoral 
land management, national park management, urban 
planning, and rural land management. Invasive species 
management by landholders and agencies is a strong 

theme, with collaborative research on biosecurity hygiene 
practices and governance in the Australian high country 
with the NSW National Parks and Wildlife Service. The 
challenges that invasive species present for First Nations 
people is the focus of research in the Kimberleys and the 
Shoalhaven. Researchers have also worked with Nursing & 
Garden Industry NSW & ACT (NGINA) on the design of an 
accreditation scheme for the industry which was launched in 
2022 as Gardening Responsibly.

UOW’s SMART Infrastructure Facility is developing smart-
sensor technology to improve non-GPS positioning, 
navigation and timing, while expanding the application of the 
Internet of Things to provide further capabilities in ecosystem 
management.

SUSTAINABLE BUILT ENVIRONMENT

The Sustainable Buildings Research Centre (SBRC) at UOW 
is a multidisciplinary facility that collaborates with industry 
to meet the challenges of improving the energy efficiency of 
new and existing buildings. It demonstrates how technology 
innovation and excellence can contribute to achieving net-
zero energy or carbon emission targets.

SBRC projects include: developing sustainable building 
technologies for residential and commercial applications; 
analysing and improving thermal design for buildings to 
reduce the need for using energy for heating and cooling; 
increasing the resilience of buildings to extreme weather 
events and disasters; and embracing big data and artificial 
intelligence to enable digital transformation in buildings to 
meet the challenges of urbanisation and sustainability.

The Building Insights Facility (BIF) located at the SBRC 
includes the capability of measuring the thermodynamic, 

UOW is positioning the NSW 
South Coast as a national leader 
in the development of blue 
economies.
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hygroscopic and environmental performance of large-scale 
building elements, air conditioning systems, ventilation 
systems and indoor environment control technologies. In 
addition, the SBRC is undertaking research on improvements 
to hospital and aged-care facilities to mitigate the 
transmission of airborne diseases (such as COVID-19) and 
increase energy efficiency.

The SBRC is working with steel producer BlueScope on the 
development and testing of next-generation steel building 
products including photovoltaic (PV) thermal roofing, 
cool roof products and other innovative building envelope 
systems. It is also working with other key industry partners 
on innovative control systems for building services, including 
air-conditioning systems and automated natural ventilation 
systems.

The Australian Power Quality and Reliability Centre 
(APQRC) works closely with the SBRC on researching 
the transformation of technologies within the electricity 
transmission, distribution and utilisation industries. 

The SBRC and APQRC offer training for professionals working 
in the sustainable buildings sector, with a focus on energy 
efficiency in the built environment.

Researchers aim to provide a robust data set that can be 
used to assist disadvantaged groups, and to support calls for 
minimum energy efficiency housing standards in Australian 
rental properties.

BIODIVERSITY AND HERITAGE

The Australian Research Council Centre of Excellence for 
Australian Biodiversity and Heritage (CABAH) merges 
multiple disciplines – climate research, modelling, 
archaeology, paleoecology and evolutionary biology – 
to address key questions concerning the human and 
environmental history of Australia, Papua New Guinea and 
eastern Indonesia over the past 130,000 years. 

The centre aims to transform research culture, connect 
with First Nations communities, and inform policy through 
a multidisciplinary approach to understanding Australia’s 
ancient past. The centre encourages young scientists 
through a unique outreach program at schools and museums 

throughout Australia, and has a dedicated researcher training 
program to ensure best practice when collaborating with 
First Nations communities.    

ATMOSPHERIC RESEARCH

The Centre for Atmospheric Chemistry (CAC) is the foremost 
atmospheric chemistry research group in Australia, and has 
existed in one form or another for more than 35 years. With a 
focus on atmospheric chemistry, the centre’s research spans 
measurement, modelling and interpretation. 

Researchers at the centre use ground-based infrared solar 
spectroscopy to validate and calibrate raw data from satellites 
targeting atmospheric composition, including trace gases 
relevant to the greenhouse effect and ozone depletion.

The centre’s research interests/activities include: 

 – Solar Remote Sensing of atmospheric composition, 
via the TCCON, NDACC, and COCCON networks. These 
networks are used for fundamental science and for 
validation of satellite-based measurements and link the 
centre strongly to international space agencies such as 
NASA, ESA and JAXA. The centre’s 25+ year record from 
Wollongong and 15+ year record from Darwin is not only 
unique within Australia but contributes to the very few 
observations in the Southern Hemisphere.

 – Atmospheric Chemical Transport Modelling, with GEOS-
Chem and other models.

 – In situ atmospheric measurements, especially with the 
Spectronus in situ FTIR developed by CAC.

 – Air quality studies with links to the NSW DPIE air quality 
measurement and modelling teams.

 – Fire emissions.

 – Agricultural emissions.

 – Solar radiation and aerosols.

 – Mercury cycling.

 – Coastal wetland greenhouse gas fluxes.

 – AirCore measurements.

 – Open-path FTIR.
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The centre operates a suite of instruments for atmospheric 
composition measurements from a laboratory and rooftop 
observing platform on UOW’s Molecular Horizons building. 

The CAC offers the most intensive atmospheric composition 
and chemistry research and training program in Australian 
universities. The centre’s dedicated set of equipment is also 
used to make measurements of gas concentrations in smoke 
plumes at hazard reduction burns.

In 2020, the team at UOW’s School of Earth, Atmospheric 
and Life Sciences was named a co-recipient of the NASA 
Group Achievement Award for outstanding contributions to 
NASA’s CAMP2Ex mission. The award, which was conferred 
on CAMP2Ex (Clouds, Aerosols, Monsoonal Processes - 
Philippines Experiment), is based on UOW leading the 
CAMP2Ex-HABAGAT team and supporting NASA’s airborne 
measurements aimed to better understand water vapour, 
aerosols and gas-phase chemistry at the Total Carbon 
Column Observing Network (TCCON) Philippines site.

Researchers at the Centre for Environmental Informatics 
(CEI) are focused on the statistical analysis of satellite-
derived spatial and temporal data about the geophysical 
processes of Earth on a global scale. They also collaborate 
with NASA and its Jet Propulsion Laboratory to analyse 
data from the Orbiting Carbon Observatory-2 (OCO-2), 
with a primary objective to estimate and map the global 
geographic distribution of carbon dioxide sources and sinks 
on Earth’s surface through time. This, along with uncertainty 
quantification of the maps, informs our understanding of the 
carbon cycle and climate change.

Researchers have also been studying global sea level rise 
from satellite data, in particular the contribution to sea 
level from ice sheets in Antarctica and Greenland. CEI is 
a world leader in spatio-temporal statistics. Recent work 
includes developing statistical methodology for analysing 
hyperspectral data from the Mars 2020 rover and satellite 
monitoring of the Great Barrier Reef.

BUILDING A CIRCULAR ECONOMY

A new multi-purpose tourism, community and research hub, 
the National Circularity Centre (NCC), will be built in Bega to 
develop market-leading research and demonstrate replicable 
models for the circular economy. 

UOW, through our memberships of the Regional Circularity 
Cooperative (RCC), will be a driving partner to establish 
the Centre. The Bega Valley is the perfect location to prove 
the concept of the circular economy because it is a natural 
water catchment and has relevant industries thriving in the 
district – tourism, agriculture, aquaculture and Australian food 
producer, Bega Cheese. 

The NCC will be a test case for scalable solutions with 
potential for world-wide application. UOW is part of an 
international cross disciplinary team, recently funded by 
CSIRO and the National Science Foundation USA, that is 
focused on finding a solution to the scourge of plastic and 
further integrating the material into the circular economy, to 
be reused for other value-added purposes.

MANAGING BUSHFIRE RISK

A new Wollongong node of the Bushfire and Natural Hazard 
Research Centre is being established to better understand 
and predict the risk of fire and other natural hazards. 

One of the recommendations of the enquiry into the 2019-20 
Black Summer bushfires that ravaged New South Wales and 
Victoria was to establish a major world centre for bushfire 
research to better understand wildfires and to develop 
technologies and services to better predict, fight and clean 
up after bushfires. First, the NSW Bushfire Risk Management 
Research Hub was established through support of the NSW 
Government. The Hub published 19 scientific reports for the 

UOW offers the most intensive 
atmospheric composition 
and chemistry research and 
training program in Australian 
universities.
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NSW inquiry analysing the causes and impacts of the 2019/20 
bushfires, for which it received the Eureka Prize.

Now, building on the success of the Hub, the State’s first 
permanent Bushfire and Natural Hazard Research Centre has 
been established to coordinate research efforts and share 
world-first insights.

UOW is one of the three core universities in the team, along 
with the University of Western Sydney and the University 
of NSW. The UOW branch will lead research into bushfire 
suppression, preparation, prescribed burning and the effects 
of smoke exposure.

The new centre will look at optimum fire practices for 
biodiversity, property protection, cultural land management 
and recovery from disasters. 

WATER QUALITY AND WATER RESOURCES

Work conducted by SMART Infrastructure Facility’s Digital 
Living Lab includes the utilisation of cutting-edge cloud 
computing and sensor technology to capture essential data 
on rising water levels. For example, the Illawarra-Shoalhaven 
Smart Waterways Project used new smart technologies and 
data analytics to help improve water quality, storm water 
management, flood mitigation, and ensure community safety 
in flash flood events. Sensors have been deployed across 
four partner local government areas to measure water levels, 
water quality and rainfall. Computer vision devices monitor 
storm water culverts and open estuary entrances.

The SMART Water & Energy research group is dedicated 
to creating innovative and sustainable solutions to protect 
our environment from contamination, developing waste to 
energy pathways and securing affordable and reliable zero-
carbon electricity supply. 

The environmental engineering and water resources group 
within UOW’s Faculty of Engineering and Information 
Sciences undertakes groundbreaking work addressing the 
UN Sustainable development goals (SDG), namely, clean 
water and sanitation (SDG6) and life below water (SDG14). 

The team specialises in protection of water quality from 
natural hazards such as bushfires and from emerging 

contaminants (arising from indiscriminate anthropogenic 
activities) such as antibiotics, microplastics or per- and 
polyfluoroalkyl substances. 

Work on the development of climate-independent water 
sources such as wastewater reuse and seawater desalination 
has placed UOW as a leader in this space. Recent work 
on wastewater-based epidemiology (WBE) has attracted 
significant attention. WBE has become essential in the 
surveillance of COVID-19 resurgence.

DROUGHT RESILIENCE

UOW is a partner of the Southern NSW Drought Resilience 
Hub, with campuses in the Shoalhaven, Southern Highlands, 
Eurobodalla and Bega Valley as adoption and innovation 
nodes.

These regional nodes will serve as activation centres 
for primary producers, industries and communities to 
co-design and share innovative solutions. Participation 
in the hub provides opportunities for a broad range of 
research conducted at UOW, including bushfire and land 
management, crop genetics, coastal ecology and artificial 
intelligence.

TOP 100 IN SUSTAINABILITY

UOW is ranked equal 70th in the world in the 2022 Times 
Higher Education (THE) Impact Rankings 2022. The rankings 
measure how the global higher education sector is working 
towards the United Nations’ Sustainable Development Goals 
(SDGs). 

UOW is recognised as a global top 100 sustainable institution, 
ranked 85th globally in a new rankings framework that 
compares the world’s top universities against a range of 
environmental and social sustainability metrics. The first 
edition of the QS World University Rankings: Sustainability 
in 2022 measured research impact and graduate outcomes 
(for example, are graduates going on to work in sustainable 
careers) as on-campus campus measures to reduce a 
university’s environmental footprint.
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CONTACT

Canio Fierravanti 
Director, Government and  
Community Relations 
University of Wollongong 

Ph: (+61) 2 4221 5931 
E: caniof@uow.edu.au 

The University of Wollongong attempts to ensure the information contained in this publication is correct at the time of production (February 
2023); however, sections may be amended without notice by the University in response to changing circumstances or for any other reason. 
Check with the University for any updated information. UNIVERSITY OF WOLLONGONG CRICOS: 00102E
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UOW WELCOMES THE OPPORTUNITY TO WORK 
WITH GOVERNMENT AND INDUSTRY PARTNERS 
TO DELIVER EXCEPTIONAL OUTCOMES

In June 2022, UOW formally committed to achieving carbon 
neutrality by 2030 and we are working hard to reduce our 
environmental footprint.  For example, we have reduced our 
paper consumption by 83 per cent since 2017; mains water 
consumption has been reduced by 44 per cent since 2019; 
and 73 per cent of waste is now diverted from landfill.

The University’s Shoalhaven Campus has already switched 
to 100 per cent renewable energy. The agreement to source 
power from the solar farm at Nowra Hill is the first step 
towards bringing UOW to 100 per cent renewable energy 
across all our campuses.

TOWARDS SUSTAINABLE REGIONAL INDUSTRIES

ACCESS researcher Dr Chantel Carr and PhD candidate 
Natasha Larkin want to understand how the Illawarra 
region is transitioning towards a more sustainable future. 

They hope to provide recommendations to help 
governments and institutions understand how to better 
support regional workers in the shift to clean energy and 
sustainable industries. 

The project includes a large-scale audit of the skills, 
capacities and aptitudes of workers in the coal and steel 
industry in order to better understand how these can be 
leveraged as a part of an industry-wide shift. 

MORE DETAILS: 

UOW Sustainable 
Development Goals 
2021 Report 


