Capability Statement

Environment
and sustainability
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.
Employing emerging technologies, particularly in the areas
of sustainability in infrastructure and energy security, UOW’s
interdisciplinary research is tackling challenges from flood
management to climate change, to protecting coastal
ecosystems.
While we are helping to drive the creation of new industries
and new jobs, we make sure that the environmental footprint
of these endeavours is minimised to meet contemporary
expectations.
UOW is ranked 31st in the Times Higher Education Impact
Rankings 2020, which assess universities’ success in
delivering the United Nations Sustainable Development Goals
(SDGs). Carefully calibrated indicators are used to provide
comprehensive and balanced comparisons across three
broad areas: research, outreach, and stewardship.
UOW is dedicated to achieving clear UN SDG targets outlined
in our strategic plan by 2030 and we have incorporated them
into the institution’s research strategy.
SUSTAINING MARINE ENVIRONMENTS

The University’s strategic research initiative, the Global
Challenges Program, includes the research theme of
Sustaining Coastal and Marine Zones, which 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.
Sharks, threatening or threatened?: This project examines
spatial data of shark sightings, tracking, beach use and shark
attack data; and reviews what is known about shark ecology
and conservation in the Illawarra and Shoalhaven regions.
Drawing on multidisciplinary expertise, this project explores
how we can best govern species that are both threatened
and potentially threatening to humans.
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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.
Blue Futures: This project 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. Researchers are looking at ways oceanbased sustainable development can be achieved in the
context of coastal change. After the horrific summer of
2019/20, the Blue Futures program will also be exploring how
coastal and marine industries can contribute to the recovery
of South Coast communities devastated by fire.
Indigenous Blue Futures is a cross-cutting strategy, trialling a
community-based model of sustainable development which
places Indigenous knowledge and aspirations at the heart of
planning processes.
Ocean management and ship safety: Based at UOW, the
Australian National Centre for Ocean Resources (ANCORS),
plays a key role in international ocean management in vital
areas, including maritime security, offshore jurisdiction and
enforcement, ocean law, fisheries management, and the
protection of the marine environment. 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.
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The ANCORS Fisheries Governance research program
develops practical solutions to ongoing fisheries
management and development challenges.
The program works widely throughout the Asia-Pacific region
and beyond, working closely with regional organisations,
governments and stakeholders. ANCORS is a research
partner in the Ocean Nexus Program; a global partnership of
17 leading institutes working to advance our comprehensive
understanding of the global human-ocean system across the
natural and social sciences.
ANCORS also recently founded a new partnership with the
Japanese Fisheries Research and Education Agency and
Global Fishing Watch to investigate illegal, unreported and
unregulated fishing, and to strengthen transparency and
governance of fisheries within the Pacific region.
Since May 2014, ANCORS, in partnership with the
Government of Kiribati’s Ministry of Fisheries and Marine
Resource Development (MFMRD), WorldFish, and the
Pacific Community (SPC), have been working with Kiribati
communities to support the management of the nation’s
coastal fisheries through the development of Community
Based Fisheries Management approaches.
The project team is funded by the Australian Government
through the Department of Foreign Affairs and Trade (DFAT)
and the Australian Centre for International Agricultural
Research (ACIAR). A second phase for the program was
announced in 2018, to build on this work to scale out
improvements in the wellbeing of people in Pacific coastal
communities through more productive and resilient fisheries
and better food and nutrition security. The project involved
establishing local pilot programs in Vanuatu, the Solomon
Island and Kiribati, with schemes overseen by island councils.
ECOSYSTEM MANAGEMENT

UOW’s Centre for Sustainable Ecosystem Solutions (CSES)
enables innovative research into the way that threatening
processes affect the structure, function and composition of
ecosystems.
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CSES has a proven track record of translating research into
policy development and ecosystem management. The
Centre’s research focuses on invasive species, disturbance
regimes (such as seabed disturbance or fire), climate change
(understanding how plants and animals are impacted by
climate change in Australia and Antarctica), biodiversity
(understanding how biodiversity and ecosystems will
respond to global environmental change), human inputs
(impacts of urban developments on biodiversity), and
innovative solutions (using novel technologies for assessing
biodiversity and ecosystem health remotely).
Under the invasive species field, research is focused on
coastal ecosystems and the impact of bitou bush on these
ecosystems.
The Centre aims to apply the results of its core biological
research to better inform the decisions of policy-makers both
within Australia and overseas. For example, CSES’ work in
Antarctica informs managers on best ways to protect fragile
Antarctic diversity. Other important areas of applied research
include: assessing anchor damage on marine habitats,
urban garden design and bird biodiversity, the importance
of endogenous heat production in forensic entomology,
and assisted reproductive technologies for endangered frog
species.
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 Indigenous 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 recent
research on weed hygiene practices funded by the NSW
Department of Primary Industries. Researchers have also
been working with Nursing & Garden Industry Australia
regarding an accreditation scheme for the industry.
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SUSTAINABLE FISHERIES

Meantime, 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.
UOW researchers are playing a leading role in the new
Australian Research Council (ARC) Special Research Initiative
in Excellence in Antarctic Science, announced in April 2020.
The research team will bring together a diverse field
of expertise with 29 collaborating partners to address
Antarctica’s challenges. This research project will
demonstrate Australia’s leadership in Antarctic science and
strengthen our relationships with Antarctic Treaty nations.

Led by Monash University, the research initiative brings
together researchers from UOW, the Queensland University
of Technology, University of New South Wales, James Cook
University, University of Adelaide, the Western Australian
Museum, and the South Australian Museum.
Also involved are peak industry bodies, including the
Australian Antarctic Division, Geoscience Australia, Australian
Nuclear Science and Technology Organisation, and the
Bureau of Meteorology.
SAEF will also link with the Antarctic national programs
of Chile, Norway, South Africa and the UK, and with the
Department of Conservation in New Zealand.
This integrated program will be the first in the world to bring
together the best Antarctic physical scientists with marine
and terrestrial biologists. This interdisciplinary expertise
will allow better understanding of how Antarctica’s climate
will change in future and what this means for Antarctic
biodiversity.
UOW will contribute to all the three themes of SAEF, which
include smart sensing technologies to remotely monitor
Antarctic ecosystems and state-of-the-art modelling of
Antarctic environmental futures.
UOW, working with colleagues from the University of
Tasmania, 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. Drones equipped with
sensors are able to detect vegetation health indicators more
accurate than satellite imagery. A long-term monitoring
study has shown that east Antarctic vegetation is affected by
climate change, with species changes and loss of vegetation
health over recent decades.
THE BUILT ENVIRONMENT

Reducing the energy consumption of buildings is an
important part of the solution to transitioning to a zerocarbon energy system. The Sustainable Buildings Research
Centre (SBRC) at UOW is a multidisciplinary facility that
collaborates with industry to meet the challenge of improving
the energy efficiency of new and existing buildings.
SBRC projects include developing sustainable building
technologies for residential and commercial applications;
analysing and improving thermal design for buildings to
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reduce the need for using energy for heating and cooling;
renewable energy and microgrid technology application;
and developing control and sensor technology to improve
building performance.
A new Building Insights Facility located at SBRC includes
capability of measuring the thermodynamic, hygroscopic and
environmental performance of large-scale building elements.
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 SBRC offers training for professionals working
in the sustainable buildings and energy efficiency industries,
with a focus on key demand areas including energy efficiency
in the built environment, energy efficiency in electrical
systems and energy efficiency enhancements in industry.
Innovative housing for the ageing population: In late 2018,
a collaboration between UOW, UOW in Dubai and TAFE NSW
was awarded second place in an international sustainability
competition in Dubai.
The Solar Decathlon Middle East 2018, dubbed the “Energy
Olympics”, saw 15 teams from 11 countries design and build
sustainable homes that were judged across 10 contests –
from architecture to sustainability.
Using innovations developed by the SBRC, Team UOW
Australia-Dubai designed, prototyped and built a design
that addressed the competition needs and desert conditions
while also catering for the needs of an ageing population,
supporting people living with dementia and other agerelated disabilities.
ENVIRONMENT, SOCIETY AND CULTURE

The Australian Centre for Culture, Environment, Society and
Space (ACCESS) investigates how social relations, cultural
norms, community capacities and institutional practices
connect to environmentally sustainable futures.
Researchers work at different scales from the household,
to the city and the region to build new socially- and
culturally-informed insights into the challenges of achieving
environmental outcomes that are both just and sustainable.
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The research program 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.

UOW is a leader in
transdisciplinary research
and our collaborations in
research and education
are exploring global
environmental challenges.
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For instance, working with the City of Melbourne, the Urban
Forests project is undertaking a socio‐cultural valuation of the
importance of trees to sustainable urban futures. Working
with the Department of Industry, Science, Energy and
Resources, the Better Ways to Work project is investigating
how maintenance and repair practices and their role in office
building energy performance.
BIODIVERSITY AND HERITAGE

UOW is leading researchers from around the world on a
research quest to investigate Australia’s unique biodiversity
and Indigenous heritage. Launched in 2017, the Australian
Research Council Centre of Excellence for Australian
Biodiversity and Heritage (CABAH) is the first of its kind in the
world and works across six research themes that address key
questions concerning the human and environmental history
of Australia, Papua New Guinea and eastern Indonesia from
130,000 years ago.
The Centre encourages budding young scientists through a
unique outreach program at schools and museums through
Australia and focuses on nurturing the careers of Indigenous
and female researchers.
ATMOSPHERIC RESEARCH

Researchers at UOW’s Centre for Atmospheric Chemistry
(CAC) collaborate widely in national and international
atmospheric science communities including with other
universities, CSIRO, ANSTO, BOM, and federal and state
government departments.
The Centre’s data is heavily used by the science community,
with 255 publications using Total Carbon Column Observing
Network (TCCON) data in the past 10 years. The Centre is also
actively measuring emissions from agriculture to inform the
Australian National Greenhouse Gas Inventory.
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Researchers at the Centre use ground-based infrared solar
spectroscopy to validate and calibrate raw data from several
satellites targeting atmospheric composition, including trace
gases relevant to the greenhouse effect and ozone depletion.
Coupled with chemical transport modelling, the Centre
characterises, tracks and evaluates spatial and temporal
changes in the composition of near-Earth atmosphere.
This research group is a lead institution in two global
networks that form the primary means by which data
products from several satellite-based instruments are
validated. These are the TCCON and the Network for
Detection of Atmospheric Composition Change (NDACC).
The group is also an active member of a global network that
develops instruments for data collecting satellites, such as
JAXA’s GOSAT-2.
CAC is also supplying data in a major study to help
understand and manage air pollution in the Western
Sydney region. The Western Air-Shed and Particulate Study
for Sydney is part of the National Environmental Sciences
Program Clean Air and Urban Landscapes Hub. The UOW-led
study brings together experts from UOW’s CAC and SMART
Infrastructure Facility, alongside teams from the University
of Melbourne and the University of Western Australia to
contribute to the understanding of the main drivers of poor
air quality events within the Western Sydney region.
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.
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 collaborate with NASA and its Jet Propulsion Laboratory
to analyse data from the Orbiting Carbon Observatory-2
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Teams within ACCESS collaborate with community and
industry partners, and with researchers across UOW. Current
ACCESS research includes projects on regional transitions
to sustainable industries, barriers to sustainable mobility,
encounters with urban greening, vulnerable social groups
and disaster management, everyday household practices and
sustainability, and living with invasive species.
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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.
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.
CAMP2Ex is a NASA airborne mission which investigating
the role of anthropogenic and natural aerosol particles
in influencing the amount of warm and mixed phase
precipitation in the vicinity of the Philippines during the
Southwest Monsoon.
The mission is providing a comprehensive 4D observational
view of the environment of the Philippines and its
neighbouring waters in terms of microphysical, hydrological,
dynamical, thermodynamical and radiative properties of the
environment, targeting the environment of shallow cumulus
and cumulus congestus clouds.

MANAGING BUSHFIRE RISK

The NSW Bushfire Risk Management Research Hub (NSW
BRMR Hub) is a collaborative venture that is led by UOW’s
Centre for Environmental Risk Management of Bushfires
(CERMB), with funding from the NSW Department of
Planning, Industry and Environment (DPIE).
Hub partners are the University of Tasmania, Western Sydney
University and University of New South Wales. The Hub
brings together the NSW Rural Fire Service, researchers,
fire agencies and public land managers in a collaborative
research effort to develop new knowledge that will underpin
cost-effective strategies to reduce the risk fire poses to
people, property and the environment.
This strategy will guide the effective communication and
dissemination of that knowledge to the people who need
it most: from the policy makers, operational planners, and
on-the-ground fire services crews that work to mitigate fire
risk, to the growing number of people living on the fringes of
Australia’s cities.
The Hub has also been investigating why, about once a year,
smoke from prescribed burns blankets the Sydney region.
Results from its research into fire and smoke behaviour will
improve the accuracy of planning prescribed burns, reducing
greenhouse gas emission and human exposure to dangerous
particles.
Some of the key research focuses are:
–
–
–
–
–
–
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Dynamic mapping and analysis of NSW fire regimes, past,
present and future.
Fuel, flammability and carbon dynamics.
Greenhouse gases, particulate emissions and air quality.
Fire regime thresholds of potential concern for threatened
biodiversity.
Health and social benefits of Aboriginal fire management
programs.
Optimisation of cost-effective fire management.
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(OCO-2), with a primary objective to estimate and map the
global geographic distribution of carbon dioxide sources
and sinks at Earth’s surface through time. This, along
with uncertainty quantification of the maps, informs our
understanding of the carbon cycle and climate change.

UOW’s CERMB is active at the forefront of research into
carbon, fuels and flammability of vegetation across NSW and
national ecosystems, and the way scientific knowledge can
be used to estimate, map and apply this information into
policy and planning initiatives via innovative technology.
The Australian Centre for Culture, Environment, Society and
Space (ACCESS) also investigates how social and cultural
factors affect people’s responses to natural disasters,
including bushfires. ACCESS researchers have collaborated
with the NSW Rural Fire Service and the Nature Conservation
Council to evaluate training programs for landholders and
to investigate contemporary non-Indigenous landholders’
relationships to fire and its use in land management.
management.
SMART CITIES, WATER AND ENERGY

It uses digital networking technology called LoRaWAN to
create a wireless network that can cover large distances with
low power. This provides the opportunity to deploy remote
sensors and other communications devices that collect and
distribute data on the network. It is helping position UOW to
be at the forefront of smart cities in Australia.
The Digital Living Lab facilitates the SMART IoT Hub, a
dedicated space for the development of sensor and IoT
technologies. It is an open and collaborative space for
researchers, students and the community to design and
prototype smart sensors. Work conducted by the laboratory
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 uses 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 the four partner
local government areas to measure water levels, water quality
and rainfall. Computer vision devices monitor storm water
culverts and open estuary entrances.
Meantime, 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. SMART Water &
Energy comprises two research groups: Water & Bioresource
Technologies; and Energy & Resource Efficiency.

The Water & Bio-resource Technologies group builds on the
long history of the Strategic Water Infrastructure Laboratory
(SWIL). The group’s work underpins protection of land
and water resources from contamination and fostering
sustainable harnessing of bio-resource and energy. The group
is well-placed to conduct a broad spectrum of research and
development consultancies in the field, particularly covering
topics such as wastewater treatment and reuse, resource
recovery from waste (water), public health – water quality
nexus, and mitigation of environmental impacts of mining.
The Energy & Resource Efficiency research group investigates
technical and economic aspects of electricity infrastructure
and aims to devise a holistic framework for renewable energy
resources. Research areas range from reliable and efficient
electricity supply to hydrogen and syngas supply chains.
Researchers seek to devise a holistic framework for
renewable energy resources, investigate technical and
economic aspects associated with ever-changing electricity
network infrastructure and develop mechanisms for
improving electricity supply quality and reliability. The group
also addresses the issue of decarbonisation of the energy
sector through the development of reliable and affordable
hydrogen, syngas and biogas supply chains.

UOW WELCOMES THE OPPORTUNITY TO WORK
WITH GOVERNMENT AND INDUSTRY PARTNERS
TO DELIVER EXCEPTIONAL OUTCOMES
CONTACT

Canio Fierravanti
Director Government Relations
University of Wollongong

Ph: 02 4221 5931
E: caniof@uow.edu.au
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UOW’s SMART Infrastructure Facility has an established IoT
Network for the Illawarra region through one of its enabling
platforms, the Digital Living Lab. The Lab is an open, free-toair platform, accessible to the entire community to use for
research and to test new ideas.

