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ANAESTHETIC  
PROCEDURES
Led international 

collaboration 
establishing best-practice 

anaesthetic procedures 
for COVID-19 patients.1

HOUSING  
POLICY

Leading national studies 
of COVID-19’s impact 

on renting in Australia, 
and modelling potential 

national housing  
policy responses to  

the pandemic.2

PROGRAMMERS’ 
WELLBEING

Co-led international 
collaboration 

establishing COVID-19’s  
impact on software dev- 

elopers’ productivity and 
wellbeing, and advising 

harm-minimisation 
measures.3

ECONOMIC  
IMPACT

�/;:;95/��>51ŋ:3�
Report on long-term 
economic impact of, 

and recovery from, the 
pandemic. Delivered  

to Government of  
South Australia.4

Established in 1874, the University 
of Adelaide is renowned as one 
of Australia’s premier ‘Group of 
Eight’ universities, and among 
the most respected research 
institutions in the world. 
Our reputation for excellence is founded on a 
rich history of achievement—we’re associated 
with four Nobel Prize-winning researchers— 
and strengthened by elite, contemporary talent.

In the 2019 Clarivate world Highly Cited Researchers  
list, 12 of our academics were recognised for the 
?/-81�;2�@415>�38;.-8�5:ŌA1:/1}@C;�5:�9A8@5<81�
ŋ180?���:0�5:�1-/4�;2�@41�<-?@�@C;�E1->?	�C1pB1�4-0� 
a young researcher recognised in MIT Technology  
Review’s prestigious InnCONO-0>13 <004303804
  31000 g84r r5 (ist)*.
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Gazing up at a starry sky, it’s easy to imagine 
space as impossibly pristine—a vast, empty 
blackness interrupted only by sparkling 
celestial bodies. The reality, around our  
planet at least, is quite a bit messier. 
Human-made debris, or ‘space junk’, 
orbits us in staggering quantities; 
there are currently around 23,000 
pieces larger than 10cm across, and 
an estimated half a million smaller 
than that.
Moving at speeds exceeding 35,000 
kilometres per hour, all are capable 
of causing serious damage to working 
satellites and other important 
equipment. In 2009, for example, 
an active US communications 
satellite was obliterated after 
colliding with an inactive Russian 
counterpart. Three years earlier, a 
tiny fragment chipped a window on 
the International Space Station.
Understandably, identifying space 
junk and mitigating the risks it 
poses—by collecting or destroying 
it—is a global priority. And some 
of the world’s most advanced work 
in the area is taking place at the 
University of Adelaide.
The University’s team was among the  
ŋ>?@�5:@1>:-@5;:-88E�@;�1Ŋ1/@5B18E�-<<8E� 
computer vision and machine learning  
principles to accurately estimate 

the position and orientation, or 
‘pose’, of space objects relative to an 
approaching craft—an essential step 
to enable debris collection. Led by 
Professor Tat-Jun Chin, the group’s 
?A//1??�5:�@41�ŋ180�C-?�45348534@10�5:� 
2019, when it won the European Space  
Agency’s (ESA) global Pose Estimation  
Challenge, outperforming nearly 50 
of the world’s leading universities and 
space technology companies.
According to Chin, although the 
?/51:@5ŋ/�o@;;8?p�41�-:0�45?�/;881-3A1?�
are working with are familiar, 
applying them to work in space 
<>1?1:@?�A:5=A1�05ő/A8@51?�
“Establishing the exact position of 
an object relative to another using 
computer vision and machine learning,  
;>�->@5ŋ/5-8�5:@188531:/1�I��J	�5?�-�@-?7�
that researchers have been tackling 
for many years,” he says. 
“It requires algorithms informed 
by huge amounts of data, which 
is relatively easily done for many 
terrestrial tasks. I often use the 
example of autonomous cars; getting 
the data needed to inform their 

guiding algorithms is just a matter of 
capturing it from human-driven cars.
“But we can’t do the equivalent in 



University of Adelaide 
AI technology, based on 

computer vision and machine 
learning, leads the world in 
space junk pose estimation.

The University’s researchers 
are overcoming unique 

challenges to successfully 
develop AI for space 

applications.

The group’s work now  
also includes developing 

robotic manipulation 
technology to acquire  

space debris once located. 
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Above: Professor Gus Nathan

ENERGY, MINING & RESOURCES





atomic 
answers in 
the aquifer
In the world’s driest continent, where 
vast swathes of land are permanently 
parched or increasingly prone to  
periodic drought, water security  
verges on obsession.
Australia’s surface-water scarcity makes  
the country’s deep groundwater systems  
incredibly valuable—they provide around  
30 per cent of national consumption—
and their sustainable management is 
critical to life and industry. 
Now, a research partnership between 
the University of Adelaide and the 
�;99;:C1-8@4�%/51:@5ŋ/�-:0�
Industrial Research Organisation 
has provided world-leading, cutting-
edge technology to inform those 
groundwater management decisions 
with greater accuracy than ever before.
The partnership’s Noble Gas Tracer 
�-/585@E	�5:/;><;>-@5:3�@41�%;A@41>:�
�195?<41>1p?�ŋ>?@��@;9�&>-<�&>-/1�



in pursuit of net zero
Like the rest of the world, Australia has 
committed to decarbonising. And beyond 
@41�:-@5;:p?�;ő/5-8�"->5?��3>1191:@�
obligations, there’s widespread community 
agitation to reduce CO2 emissions to 
net zero by 2050. But achieving this in a 
country predicting 40 per cent population 
growth over that period, and renowned 
as one of the world’s worst per-capita 
emitters, won’t be easy.
Multiple measures will need to be invested 
in, at the right times, to enable a smooth 
economic transition—and that’s going 
@;�>1=A5>1�B-?@	�38;.-8�5:@188531:/1�-:0�
extensive data modelling capability. On 
both counts, the University of Adelaide is 
helping to make it happen.
A research team at the University has led two  
important collaborative projects at the Aust- 
>-85-:��;B1>:91:@
2A:010��A@A>1��A18?�
�;;<1>-@5B1�$1?1->/4��1:@>1�I�$�J��;:1	�
analysing the various paths being taken 
around the world to introduce ‘green’ hydro- 
gen into economies; and the other, building a  
massive, highly detailed model of the entire  
Australian economy to predict the likely 
impact of emissions-reduction measures, 
including the introduction of green hydrogen.

“Our overarching objective is to help make 
it easier for Australia to reduce its carbon 
195??5;:?�.E�;<@595?5:3�@41�?1=A1:/1�;2�
investments it makes,” says research lead 
Professor Mike Young. “Getting that right 
will save the country huge amounts of money  
and help to build public support. Both of 
those outcomes are critical for maintaining 
our decarbonisation momentum.”
&41�@1-9p?�ŋ>?@�?@1<�C-?�-:�5:
01<@4�38;.-8�
hydrogen roadmaps review. This was 
completed in mid-2019 and submitted to 
the Australian Government to help inform 
its National Hydrogen Strategy, launched 
later that year.
According to Young, the review included 
nuanced analysis of hydrogen strategies 
.15:3�59<8191:@10�5:�U]�05Ŋ1>1:@�>135;:?�
and nations—even some individual 
cities—including the US, European Union, 
South Korea, China and London.
“We looked at how each of these entities 
is approaching all aspects of building 
and strengthening their hydrogen 
infrastructure, industry and use. Then  
C1�501:@5ŋ10�-�?1>51?�;2�71E�@-71-C-E?� 
that we felt were particularly pertinent  





Doses were given at the trial’s outset and 
after two months; throat swabs were 
taken at the outset and at 12 months.
According to lead researcher Professor 
Helen Marshall, the results, published 
in the =N` 4WPUJWM 9X^[WJU XO <NMRLRWe1 in  
early 2020, were conclusive. “Although 
4CMenB protected young people from 
01B18;<5:3����}-:0�B1>E�1Ŋ1/@5B18E	�
at that—it did not reduce the chance 
of them carrying meningococcal B in 
their throat,” she says. “Community 
transmission was no less likely.”
�8@4;A34�-�41>0�599A:5@E�1Ŋ1/@�C;A80�
have meant fewer individuals needed to 
be vaccinated to reduce IMD incidence 
across the community, which could 
reduce vaccination program costs, the 
ŋ:05:3?�->1�?@588�5:/>105.8E�B-8A-.81�

“We now know beyond 
doubt that all our young 
people need to be vaccinated 
against meningococcal B 
infection if they’re to have 
direct protection against 
meningococcal disease. 
r&4-@p?�-�05Ŋ1>1:@�-:0�59<;>@-:@�
ŋ:05:3�/;9<->10�@;�91:5:3;/;//-8���
vaccines, which have been shown to 
5:0A/1�-�41>0�599A:5@E�1Ŋ1/@�C41:�
given to adolescents.
“This knowledge has already been used 
in Australia and globally to support 
meningococcal B immunisation 
programs for children and young 
<1;<81	�-:0�@;�5:2;>9�/;?@
1Ŋ1/@5B1:1??�
analyses for meningococcal B vaccine 
immunisation policy all over the 
world. It will also undoubtedly inform 
development of the next generation of 
meningococcal B vaccines in future.”

Another of the study’s valuable 
;A@/;91?�C-?�@41�ŋ:05:3�@4-@�X��1:��
did reduce carriage of other types of 
meningococcal bacteria. This supported 
emerging evidence that 4CMenB may  
also provide protection against gonorrhoea,  
something long suspected in countries 
using meningococcal B vaccine.
Marshall explains the link: “The various 



%;91@591�.1@C11:�@41�ŋ2@4�-:0�@45>0�/1:@A>51?�
BC, the Hippocratic Oath implored health 
practitioners to MX WX QJ[V X[ RWS^\]RLN. Were 
it written today, that expectation would 
undoubtedly extend to publicly funded 
41-8@4/->1�?E?@19?���:?A>5:3�1=A5@-.81�-//1??�
@;�?-21	�1Ŋ1/@5B1�/->1�5?	�5:�9-:E�/;A:@>51?	�-�
key role of government. In Australia, it’s actively 
facilitated by the University of Adelaide.
A specialist research group at the University has  
been evaluating new and existing healthcare 
services and technologies for the Australian 
Government’s health department for 19 years. 
Their task: ensure all subsidies provided through  
@41�/;A:@>Ep?��105/-8��1:1ŋ@?�%/410A81	�7:;C:� 
as Medicare, represent money well spent.
According to lead researcher Professor Tracy 
Merlin, it’s a part the team’s incredibly proud 
to play. “Without Medicare, patients would 
have to pay in full for all healthcare provided 
by a general practitioner or medical specialist 
outside the public hospital system,” she says.
“That includes consultations, medical or 
surgical procedures, pathology and blood tests, 
imaging services… The costs would become 
<>;45.5@5B1�B1>E	�B1>E�=A5/78E	�?;�5@p?�59<1>-@5B1�
C1�711<�@41�?E?@19�>A::5:3�-?�1Ŋ1/@5B18E�-:0�
safely as possible.”

The impact of system failure, she adds, would be  
felt most keenly by those least able to absorb it.
“People living in rural and remote areas, and  
those with limited income, are disproportion- 
-@18E�-Ŋ1/@10�C41:�:1/1??->E�?1>B5/1?�->1:p@�
?A.?505?10��&415>�41-8@4�/-:�>1-88E�?AŊ1>�s
Since their establishment in 2001, the team has 
evaluated a huge variety of medical services. 
Many they recommended, many they did not; 
some they pushed to conduct further clinical 
@>5-8?���A@�@41�9;?@�?-@5?2E5:3	�>1Ō1/@?��1>85:	�
4-B1�.11:�@4;?1�>1=A5>5:3�@41�01B18;<91:@�;2� 
entirely new assessment methods, such as when  
personalised medicines were introduced in 2013.
r�@�C-?�@41�ŋ>?@�@591�C1p0�4-0�@;�1B-8A-@1�/;

dependent technologies—medicines, primarily 
for cancer treatment, that are dependent on a 
/;9<-:5;:�05-3:;?@5/�@1?@�@;�501:@52E�?<1/5ŋ/�
genetic targets in the tumours. There was no 
system in the world that assessed the genetic 
test and medicine together to see whether their 
/;9.5:10�A?1�C-?�?-21	�1Ŋ1/@5B1�-:0�/;?@

1Ŋ1/@5B1��%;�C1�/>1-@10�;:1�
“These methods inform government guidelines 
for drug companies and test manufacturers today.”

OUR HEALTH TECHNOLOGY 
ASSESSMENT TEAM’S IMPACT  

BY THE NUMBERS: 2002 - 2020

59 
medical-service assessment 

reports commissioned by the 
Australian Government



             fat blocked
metastasis           stopped

�;>�91:�<-?@�@415>�950
XT?	�<>;?@-@1�
cancer is an ever-present threat. 
Worldwide, it’s the second most common 
cancer among them, killing nearly 
380,000 annually. Until now, a huge 
barrier to recovery has been prostate 
tumours’ eventual resistance to treatment. 
But exciting University of Adelaide-
led research has uncovered a hidden 
vulnerability in tumours’ cells—and a 
ready-made way to exploit it.
The research team published two studies1,2  
5:�VTVT�?4;C5:3�@4>11�71E�ŋ:05:3?��;:1	�
the breakdown of fats in prostate cancer 
cells is an important cause of treatment 
resistance; two, one particular enzyme 
enables that fat breakdown; and three, 
blocking that enzyme—which could be done  
with drugs already approved for use against  
cardiovascular disease—can stop the 
cancer’s spread, or metastasis, in its tracks.

“We’re always wary of using the term 
‘breakthrough’ in medical research,” says 
lead researcher Professor Lisa Butler. “But 
@45?�/;A80�9-71�-:�1:;>9;A?�05Ŋ1>1:/1�
to prostate cancer patients’ prognosis, and 
=A-85@E�;2�8521	�5:�B1>E�?4;>@�@591�
r&>-:?8-@5:3�>1?1->/4�ŋ:05:3?�2>;9�@41�
lab to the clinic normally takes years; the 
ability to repurpose pre-approved drugs 
could drastically reduce that timeframe.” 
&41�@1-9�ŋ>?@�2;A:0�@4-@�<>;?@-@1�/-:/1>�
cells rely heavily on polyunsaturated fatty 
acids to fuel their survival and spread 
throughout the body. The fats were 
either taken up through patients’ diets, or 
generated in the cancer cells themselves.



ASSOCIATE PROFESSOR  
LOUISE HULL

Project leader

PROFESSOR  
GUSTAVO CARNEIRO





Known as ‘blue carbon’ ecosystems, 
mangroves, saltmarshes and seagrass 
meadows are carbon-storage machines, 
absorbing CO2 up to 40 times faster 
than terrestrial forests and trapping 
carbon in the soil for millennia.
They are also incredibly valuable 
for many other reasons, supporting 
biodiversity, stabilising shorelines, pro- 
viding nursery habitats for commercially  
ŋ?410�?<1/51?	�59<>;B5:3�C-@1>�=A-85@E�
and enabling unique recreation and 
tourism opportunities—all of which 
helps to sustain regional economies. But  
if governments are to prioritise nurturing  
blue carbon ecosystems, they’re going 
to need hard, local evidence. Exactly 
what difference does coastal vegetation 
make to our emissions targets in our exact 
location and climatic conditions?
Now, thanks to University of Adelaide-
led research, the driest state in the 
world’s driest continent has that data.  
&41�>1?1->/4�@1-9�4-?�=A-:@5ŋ10} 
2;>�@41�ŋ>?@�@591}@41�@;@-8�/->.;:

storage capacity of South Australia’s 
coastal mangrove, saltmarsh and 
seagrass habitats.

“After mapping the state’s entire 
coastline, we now know South Australia  
has 1.12 million hectares of blue-carbon 
ecosystems,” says research leader 
Professor Bronwyn Gillanders. “That’s 
almost the size of Qatar.
“We’ve calculated that this vegetation 
/A>>1:@8E�4;80?�@41�1=A5B-81:@�;2�ŋB1�
to ten years’ worth of the state’s carbon 
emissions. And it has additional 
capacity to sequester another 0.36 to  
0.83 million tonnes of CO2 every year,  





With climate change threatening to double 
the number of people experiencing water 
stress globally by 20501, competition for 
water allocations will become extreme. 
&;�9-5:@-5:�1=A5@E}-:0�@41�?;/5-8�-:0�
economic stability that comes with it— 
best practice water markets will be critical; 
and University of Adelaide research is 
/;:@>5.A@5:3�?53:5ŋ/-:@8E�@;�59<>;B5:3�
their governance.
The University’s Professor Sarah Wheeler 
and Associate Professor Alec Zuo 
are among the leading authorities on 
�A?@>-85-p?��A>>-E
�->85:3��-?5:�I���J�
water markets, considered the most 
developed and adopted in the world. 
Their ongoing research, both independent 
and commissioned by state and federal 
agencies, is providing critical insights into 
@41�1Ŋ1/@5B1�01?53:�-:0�3;B1>:-:/1�;2�@41�
country’s water management systems.
A recent focus for the pair has been 
assessing water market governance failures 
and the impact of MDB water entitlement 
ownership by non-landholders—government  
and non-government organisations, 
and investors, such as superannuation 
companies and trade speculators2,3.
“With increasing water scarcity and 
growing market participation, water is now 
one of the most valuable assets many MDB 
irrigators own,” says Zuo.
“We’ve found considerable variation 
5:�ŋ:-:/5-8�B-8A-@5;:�-:0�-//;A:@5:3�

methods, and a large number of areas of 
market failure. That obviously makes it 
4->0�@;�9-5:@-5:�1=A5@E	�?;�C1�2118�@41>1p?�-�
pressing need for standardisation and for 
water market governance changes.”
Another recent project for Wheeler, this 
time collaborating with Oxford University’s 
Associate Professor Dustin Garrick, has 
been identifying market participation 
drivers. She and Garrick analysed 
historical water market activity in both the 
southern and northern MDB to uncover 
the key factors, or ‘policy levers’, that most 
5:ŌA1:/1�@>-05:3�-/@5B5@E�-:0�B;8A914.
“There were three stand-outs,” says 
Wheeler. “Distribution of initial property 
rights in resource allocation; the need 
to prepare for and seize opportunities 
to strengthen property rights; and the 
institution of robust monitoring and 
/;9<85-:/1�>1=A5>191:@?�s
�A>@41>�>1?1->/4�5:@;�C-@1>�9->71@�
governance by Wheeler and Zuo 
5:/8A010�@41�C;>80p?�ŋ>?@�/;9<>141:?5B1�
investigation into the area for signs of 
insider trading5, and their studies into 
water scarcity’s impact on landholders’ 
mental health6,7—highlighting the need 
for urgent action to address rural suicide—
similarly broke new ground.
“Ultimately we’re seeking the most 
1Ŋ1/@5B1�C-E?�;2�?4->5:3�C-@1>�@;�59<>;B1� 
:1@�?;/5-8�C182->1	s�>1Ō1/@?�,A;��r�/;:;95/� 
strength must come hand in hand with 
environmental and human health.”
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ER[TTR& E $ :^VV^& < sqsq& 5^]^[N ][JW\KX^WMJ[b 
`J]N[ \][N\\ JWM R]\ M[R_N[\ ^WMN[ LURVJ]N LQJWPN) 0 
PUXKJU \]^Mb& 4J[]Q®\ 5^]^[N& y& Nsqrz45qqrtsr
s BNRMU& 2& FQNNUN[& B0 $ I^X& 0 sqsq& C[NJ]RWP 
`J]N[ VJ[TN]\ URTN \]XLT VJ[TN]\) :Nb `J]N[ VJ[TN] 
[NOX[V UN\\XW\ RW ]QN <^[[Jb'3J[URWP 1J\RW& 9X^[WJU 
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It’s an unsettling prognosis. Driven by 
climate change, population growth and  
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   healthier  at home Researchers at the University have 
been helping to inform the Australian 
Government’s COVID-19 response through a 
series of related investigations, documenting 
the immediate impact on housing and 
predicting necessary post-pandemic changes.
According to lead researcher Professor Emma  
Baker, the studies have revealed two overriding  
<;?5@5B1?��r&41�ŋ>?@�5?�@4-@��A?@>-85-p?�4;A?5:3�
system has actually become an important 
public health asset,” she says.
“It’s enabled our federal and state governments  
to roll out lockdowns and quarantining 
strategies to isolate and slow the spread of the 
B5>A?	�5:�9;?@�5:?@-:/1?�=A5@1�1Ŋ1/@5B18E�s
The second, closely related positive was that 
many people have found their homes to be 
far more acceptable places to work from than 
they’d realised, a trend mirrored in many 
developed countries. But, Baker emphasises, 
glaring inequalities have also been exposed.
“Cruelly, the pandemic hit the lowest income, 
most precariously employed people in our 
society hardest—and these individuals typically  
had the least resilient housing circumstances.

COVID-19 has touched every 
aspect of our lives: where we 
can go, what we can do, who we 
can see—even how closely we 
can stand. Throughout it all, 
homes, for many people, have 
provided valuable refuge, a place 
to retreat and take stock. But as 
University of Adelaide research 
has confirmed, housing too is 
experiencing profound change, 
and more must follow.

CREATIVITY & CULTURE





The Kaurna Australian 
Aboriginal language was 
thought to be irretrievably 
lost, last heard nearly 
160 years ago. Linguistic 
researchers from the 
University of Adelaide 
and Kaurna descendants, 
however, retained hope. 
Today, after more than three decades of 
collaboration, the language is again in daily 
use; some adults have gained remarkable 
ŌA1:/E
�@41�ŋ>?@�?195
:-@5B1�?<1-71>?� 
are emerging; and an entire people’s pride  
is on the rise.
&41��-A>:-�I<>;:;A:/10��60A'WJ) Aboriginal 
people have for tens of thousands of years 
occupied what is known today as the Adelaide 
Plains in South Australia. But like many 
indigenous peoples and cultures, their very 
existence and identity has been threatened  
by colonial settlement.
The loss of their language, thought to have 
occurred by the 1860s, was central to this 
experience. And for too long, its permanent 
disappearance was simply accepted as inevitable. 
“As recently as the 1990s the prevailing attitude 
among linguists was that language retrieval 
and revival was an impossible dream,” says 
Associate Professor Rob Amery. “And certainly 
in the Kaurna language’s case there were 
challenges; 19th century documentation was 
incomplete and sound recordings non-existent.
“But fortunately, the written record has  
.11:�?Aő/51:@�@;�1:-.81�@41�>1/;:?@>A/@5;:� 
of a working language.”

Amery is the founding leader of the University’s  
KWP team, which stands for Kaurna Warra 
Pintyanthi: L[NJ]RWP :J^[WJ UJWP^JPN. A 
community body comprising numerous 
Kaurna people, teachers, linguists and 
language enthusiasts, KWP was established 
in 2002 in collaboration with Kaurna elders 
Dr Lewis Yerloburka O’Brien and Dr Alitya 
Wallara Rigney to generate and manage all 
Kaurna language revival activities.
To help achieve the team’s goals, Amery 
developed what he calls the formulaic method 
for reintroducing an “awakening” language 
in the absence of native speakers. Considered 
world-leading, the method involves initially 
teaching easy-to-learn key phrases that can 
stand alone; these are then built upon with 
increasingly complex utterances, eventually 
expanding the speaker’s repertoire.
KWP has developed many Kaurna language 
resources: a comprehensive learner’s guide; 
Kaurna funeral protocols book; translations of 
the Lord’s Prayer and well-known hymns; and 
a puppet show for school children. “We’ve even 
created a deck of playing cards featuring Kaurna  
cultural icons, elders and language speakers.”
Much progress has also been made in terms 
of broad community awareness. “Welcome 
to Country” speeches are now commonly 
given in the Kaurna language at the start of 
events right across the city of Adelaide; and 
our University, which itself stands on Kaurna 
land, has increased the language’s presence 
on campus. A traditional Kaurna learning 
circle was built on our grounds in 2020 as a 
/1>19;:5-8�911@5:3�<8-/1	�.1->5:3�-�<8-=A1�
reading “Kaurna miyurna wangkanthi marni 
naa pudni, Kaurna yarta-ana”: :J^[WJ YNXYUN 
\Jb PXXM bX^ JUU LJVN ]X :J^[WJ LX^W][b.
�A@�<1>4-<?�9;?@�<81-?5:3�;2�-88	�>1Ō1/@?�
Amery, is the work’s impact on Kaurna people’s 
wellbeing. “Having their language revived has 
considerably raised the Kaurna community’s 
/A8@A>-8�<>501�-:0�1?@119���;>�9-:E�5:05B50A-8?	 
 it has totally transformed their lives.”
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That relations between British colonisers and 
Indigenous Australians were marked by bloodshed 
5?�:;�?1/>1@�� ;>�5?�@41�B-?@�05?<->5@E�;2�@41�/;:Ō5/@p?�
impact. It’s thought that between the 1790s and 1930s 
around 20,000 Aboriginal people died violently; by 
contrast, European casualties are believed to be around 



Predictions regarding 
the potential impact 
of climate change on 
environmental health 
and biodiversity are 
stark. But the issues 
don’t stop there. 

The UN ’s estimates regarding the 
number of people likely to be forced into 
environmental migration start at around  
25 million; at the upper end, they stretch  
to one billion.
Recognising the critical importance 
of governments and communities 
understanding how to prepare for this 
social upheaval, the University of Adelaide 
has led pioneering research in two of the 
most instructive regions in the world: 
China’s desertifying west, and the sea-level-
rise-prone Yangtze delta.
Collaborating with colleagues from 
Lanzhou University and the Chinese 
Academy of Sciences, the University’s team 
investigated the theoretical, behavioural 
and policy dimensions of climate change 
and population mobility in these regions 
of China between 2011 and 2015. According 
to lead researcher Associate Professor Yan 
&-:	�@41�ŋ:05:3?�?4;C�-�>18-@5;:?45<�@4-@p?�
far from simple.

“If there was one thing  
that stood out to us, it was 
that this one thing—climate 
change—is not causing 
migration on its own.

“It’s the result of a complex web of 
interactions between climate change and 
numerous other factors—demographic, 
social, economic and political. These 
interactions can work to exacerbate 
people’s sense of vulnerability and 
5:1=A-85@E	�-:0�5@p?�@41�013>11�@;�C45/4�@41E�
feel that cumulative pressure that shapes 
their migration behaviour and intent.
“Ironically, conducting state-led climate-
change mitigation and adaptation projects 
actually increased population displacement 
and resettlement, as it raised people’s 
awareness of their vulnerability.”
This population mobility was found to have 
?53:5ŋ/-:@�59<-/@?�5:�@1>9?�;2�<1;<81p?�85B1
 
lihoods; the need to reconstruct social and  
cultural systems; and the provision of infra- 
structure and social services. It even created 
1:B5>;:91:@-8�/;:?1=A1:/1?�;2�5@?�;C:�
�8@4;A34�2;/A?10�;:�?<1/5ŋ/��45:1?1�
>135;:?	�-00?�&-:	�@41�>1?1->/4�;Ŋ1>?�?-851:@� 
lessons for authorities worldwide. “There’s 
an urgent need for provincial and local 
governments to plan cohesive development 
programs in which local urbanisation and 
human resettlement are integral.
“We need to facilitate, rather than inhibit, 
people’s willingness to take responsibility 
for their own livelihoods and improve their 
adaptive capacity.”

ASSOCIATE  
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University of Adelaide  
research is developing  
new tools and strategies  
to help grape growers  
and winemakers avoid,  
or mitigate, smoke taint.

KEY ACHIEVEMENTS  

The risk of bush- 
ŋ>1?	�-:0�@41>12;>1� 
smoke taint,  
is expected to  
increase with  
climate change.
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Australia’s winegrape production is facing a trifecta 
of challenges: a drying climate, increasing water costs 
-:0�9;>1�1D<1:?5B1�8-.;A>���;:?1=A1:@8E	�3>;C1>?�
from South Australia’s Riverland, the country’s largest 
wine region, are looking to use digital technologies to 
1:4-:/1�@415>�>1?;A>/1�1ő/51:/E�-:0�.;@@;9�85:1?}
and the University of Adelaide is converting their 
hopes to reality.
In consultation with Riverland growers, the 
University’s researchers have established the VitiVisor 
project—developing a viticultural information, 
prediction and advisory platform that will help  
lower the cost of winegrape production.
r�:�@41�ŋ>?@�<4-?1	�@41�<>;61/@�5?�2;/A?5:3�;:�;:1�;2�
viticulture’s most costly resources—water—and  
its management within the vine canopy during  
the growing season,” says project supervisor 
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Arguably the most nutritious of all foods1,  
-89;:0?�->1�-:�5:/>105.8E�.1:1ŋ/5-8�<->@�
of the world’s diet. They’re also a valuable 
industry for many nations. But for some 
time, clouds have been gathering over the 
global crop; the vast majority of almond 
B->51@51?�>1=A5>1�<;885:-@5;:�.E�.11?	�
which are in serious decline. 
Recently, however, the Australian 
Almond Breeding Program, industry-
funded via Hort Innovation and led 
by the University of Adelaide, has 
presented answers. The program has 
successfully developed four new almond 
varieties capable of self-fertilising—an 
�A?@>-85-:�ŋ>?@���88�>1=A5>1�21C1>�.11?�
for pollination. What’s more, they 

4-B1�3>1-@1>�C-@1>
A?1�1ő/51:/E�-:0�
->1�?53:5ŋ/-:@8E�45341>�E51805:3�@4-:�
established breeds, such as Nonpareil, 
Carmel and Price.
This combination of traits, says program 
leader Dr Michelle Wirthensohn, is 
timely for all growers, but particularly 
those in Australia—the world’s second 
largest almond producer.
“Our almond industry has grown steadily 
since 2010,” she says. “Today in 2020 it covers  
53,000 hectares, enabling us to produce 
around seven per cent of the world’s crop.
“But the majority of that production is based  
on varieties developed over 100 years ago  
5:��-852;>:5-	�-88�;2�C45/4�>1=A5>1�/;9<81
 
mentary plantings and bee pollination; 
water stress is also an increasing issue. 
�;:?1=A1:@8E	�A<�@;�4-82�@41�@>11?�5:�?;91� 
orchards are starting to lose productivity, 
-:0�9-:E�;801>�;>/4->0?�C588�>1=A5>1�
replanting in the coming decade.”

With the new trees now available, 
orchard productivity can again accelerate. 
When considered together with gains 
;Ŋ1>10�.E�;@41>�:1C�B->51@51?�>181-?10�
by the program, the new genetics could 
boost production by up to 15 per cent.
“Based on today’s prices, that could 
1=A-@1�@;�5:/>1-?10�>1B1:A1�;2�->;A:0�
AUD$133 million.” 
1:RV& B& B^WP& 9& 5XX& <& 9RW& H'B $ :RV& ?'9 sqrv& 
DWLX_N[RWP ]QN =^][R]RXWJU ;JWM\LJYN XO 5XXM& ?;XB >=4 
rqftg) Nqrrywzx& Q]]Y\)kkMXR(X[Pkrq(rtxrkSX^[WJU(YXWN(qrrywzx

future-
proofing 
almonds

Indonesia’s dairy demand is soaring. 
�A18810�.E�-�.A>31;:5:3�950081�/8-??	�
consumption has more than doubled 
in the past two decades. But local 
producers, the majority of whom 
operate smallholder farms, have 
struggled to keep up; local production 
provides less than 20 per cent of the 
country’s supply.

A University of Adelaide-led project is 
helping to turn the tide. The IndoDairy 
project, with support from the 
Indonesian Government and Australian 
Centre for International Agricultural 
Research, is delivering improvements 
in both smallholders’ productivity and 
their families’ livelihoods.
“To keep up with this growing demand 
for dairy in Indonesia, there have been 
a variety of extension programs aiming 
to bridge the gap between new science 
and the local farmers,” says research 
project leader Professor Wendy Umberger.
r�A@�@41E�4-B1:p@�-8C-E?�.11:�1Ŋ1/@5B1�
at introducing the right technology to 
-00>1??�@41�2->91>?p�A:5=A1�:110?�;>�
.A?5:1??�3;-8?��&45?�4-?�/;:?1=A1:/1?�
throughout the value chain—from the  
smallholder farmers to the end consumer.”  
The University of Adelaide team 
researched both innovative extension 
methods and business models that 
incorporated meaningful incentives  
for smallholder dairy farmers.

“We wanted to understand what 
could lead to behaviour change, 
ultimately addressing the project goals 
of increased dairy production and 
59<>;B10�9587�=A-85@E�-:0�?-21@E	s�?-E?�
Umberger. “And I’m delighted to say the 
initiatives we’ve recommended to date 
have had outstanding impact.”
Across the industry, she adds, 
there’s been new investment in 
farm infrastructure, farmers are 
collaborating and learning from each 
other, receiving greater support for 
farmers from dairy cooperatives, and 
taking up enhanced extension and 
training opportunities. 
r)1pB1�-8?;�?11:�?53:5ŋ/-:@�5:/>1-?1?�
in farmers’ adoption of, and intent to 
adopt, eight key dairy management 
practices, including teat dipping, 
making silage, record-keeping, and 
feeding calves colostrum.
“They’re now well positioned to meet 
that growing consumer demand.”
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