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misaligned expectations in science-policy
work can compromise trust.

Scientists seeking to inform or influence
policy decisions frequently assume that the
most vital thing is to communicate their
scientific findings, so that decision-makers
can know them and form them into evidence
-based policy. Experienced and creative
scientists working in this space may adopt a
orking at the interface of science
range of strategies for doing so, from
and policy is replete with realcommunicating findings in the media, to
world challenges. It can be
generating policy-friendly products such as
difficult, for example, for scientists to figure
reports or discussion papers, to presenting
out how to channel complex and uncertain
their findings to policy audiences. Yet the
findings into definitive applications of policy,
need for up-to-date scientific information is
regulation and law,
only one small
and frustrating
hurdle in a much
when those results
“...the foundation of effective larger project of
don’t seem to
work at the science-policy
translate into
interface is not dissemination, it designing,
implementing and
changes to policy
is engagement.”
evaluating policy
for many years, or
informed by
maybe ever. Policy
scientific knowledge.
-makers, who might engage with researchers
seeking a definitive answer, must also
In fact, the foundation of effective work at
understand that this carries inherent
the science-policy interface is not
uncertainties, not necessarily because you
dissemination, it is engagement. An engaged
can’t anticipate what the answer might be, but
approach involves openness to learning by
because the investigative nature of research
all parties; attuning to a wider social,
means that it is not always certain there will
economic, cultural and political context; and
be an answer. While relationships and trust
a willingness to integrate knowledge across
are widely recognised as the most
multiple perspectives. It takes as its starting
fundamental characteristics of effective
point that scientific knowledge doesn’t
knowledge exchange between scientists and
achieve change, people do, and a growing
policy-makers, misunderstandings and
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body of evidence supports this.
Ecologists work in highly complex systems, and are
often acutely aware that the challenges to better
environmental outcomes are frequently social and
economic as much as they are scientific. They
involve complex and often unpredictable interactions
across many domains, including research, policy,
planning, land management, community and

business. This has led to a growing recognition of the
need to work more effectively across the boundaries of
these spaces, including between science and policy.
While strategies will vary widely according to context,
there are some common principles and tips which can
help scientists better navigate the policy environment:
1)

Understand the policy context in which you are

Effective policy engagement from the scientific community contributed to the Western Australian Government’s backflip on
their decision to classify the dingo as a non-native species under the Biodiversity Conservation Act 2016 earlier this year.
Credit: Wikimedia Commons.
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working. What are the policy instruments
(laws, regulations, programs and strategies)
relevant to your ecological challenge? What
are the respective roles of different government
agencies and levels of government? What other
players are involved? Who might you need to
connect with to understand the problem more
deeply and begin to work on solutions?
2)

3)

4)

5)
6)

policy changes are unlikely until review stages.
In the meantime, continuing to engage with
policy analysts and leaders, informing public
discussion through media and social media,
engaging in international forums and working
with non-government agencies, businesses and
communities are all legitimate ways to continue
to influence the policy agenda.

Engage early and often; seek to listen and
7)
Consider building interdisciplinary teams to
expect to learn; and consciously integrate
tackle social, economic and scientific
multiple perspectives. Policy analysts
challenges in an integrated way.
commonly raise concerns about research that it
8)
If you are working in an area where there have
is undertaken without prior consultation or an
been highly polarised and politicised debates
understanding of
about science—for
their most pressing
example, climate change
questions. Joint
“Policy is informed by scientific or land-use conflicts—it
articulation and
is worth familiarising
implementation of and interdisciplinary evidence, but
with wider values, existing legal yourself with what the
research is widely
and constitutional responsibilities, science communication
established as the
and knowledge exchange
and the priorities of the
shortest route to
literature has to say
government of the day”
research uptake.
about effective
Respect your
strategies.
audience’s
9)
Consider dynamics of power, including who is
intelligence. Assume they are capable of
not in the room and what voices are unheard. In
understanding your questions, approach,
Australia, there is a long history of policy and
methods and findings (but maybe not your
science being made about marginalised groups
jargon).
such as Indigenous, ethnic minority and
Understand the priorities of your partners, the
working class communities—not by them or
constraints they operate under, and the
with them. Consider how your science and your
complexities of decision-making. Policy is
engagements with policy might be impacting
informed by scientific and interdisciplinary
on marginalised groups, and whether these
evidence, alongside wider values, existing
perspectives are being meaningfully heard and
legal and constitutional responsibilities, and the
integrated.
priorities of the government of the day.
10) Finally, start small and stay humble. It can be
Be patient, resilient and creative, because
extremely daunting for researchers to know
policy change takes time.
where to begin. Building up trust can mean
starting small. Fortunately, most in policy do
Look for opportunities, sensitive to the
not want scientists—even very experienced
constraints of policy cycles. The policy
ones—to come with answers fully formed. Aim
development phase offers the best window,
instead to establishing yourself as a reputable,
through working directly with policy advisers,
trustworthy and thoughtful partner in a longproviding information to senior decisionterm process. ¤
makers and Ministers, or through submissions
to public consultations and parliamentary
inquiries. Once implemented, substantial
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Government submissions and inquiries: A
waster of time and energy?
Richard Kingsford
Centre for Ecosystem Science, School of Biological,
Earth and Environmental Science, UNSW Sydney

N

submissions to Governments and I am convinced
they matter. This is why:
1)

They provide an ‘expert’ and ‘objective’
perspective on a particular issue that
governments might be grappling with,
supported by scientific evidence including
citations.

ot many ecologists bother with
Government submissions or inquiries.
Why would you? There are time and
energy costs, and probably a view that they don’t
even make a ripple in the ponds of policy,
2)
Government agency staff like submissions
legislation and management. There are obvious
from ecologists, based on my working
opportunity costs—you could be writing a paper,
experience in government and my colleagues
putting in a funding grant, refereeing that paper you
still in government. Government staff often
have been meaning to
have a hard time
get to or working on
persuading their
your next presentation.
“I think we owe it to society to governments, and natural
There is also the
resource agency staff in
contribute this knowledge to
challenging question for
other departments, on the
wide discussions and debates
some about a so-called
merits of good
about environmental
boundary between
conservation actions and
management.”
advocacy and objective
environmental
science.
management. The
pressure from development sectors can be
The lens for my work is always trying to identify
intense. Submissions can provide cogent
how I can improve the way we manage the
arguments for a particular course of action,
environment. Some of our science might be read by
assisting government officers in their internal
decision-makers and the public, but probably not
battles within government.
much of it. But many of us know something about
how we are changing the planet. Our work often
3)
Submissions can ‘educate’ the public. Lots of
focuses on identifying problems and proposing
people don’t have the depth of knowledge we
solutions. And those solutions need to be
have about an issue but want to engage. Our
communicated.
submissions allow them to read a welldeveloped piece of work and quickly
Here’s the proposition. Ecologists often know more
understand the relevant issues. Some
about an environmental issue—including relevant
submissions I have been involved with are
policy, legislation and management—than most
also picked up by the media, providing an
other people. I think we owe it to society to
opportunity to communicate broadly, another
contribute this knowledge to wide discussions and
of our core functions.
debates about environmental management. We
experts can and should engage. Much of our
4)
Submissions can actually improve your
research career and knowledge has depended on
knowledge. Grappling with the policy and
government funding and putting this knowledge to
legislation will give you a depth of
work is essential.
understanding that you often didn’t have and
may subsequently influence the questions you
I have led or been a part of more than 20
The
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Land clearing is one of the key biodiversity issues where submissions can influence legislation and policy. Credit: Richard
Kingsford.

ask in your research. In a time where there is
rising interest and pressure on scientists to
have impact beyond scientific papers, this will
be increasingly helpful. I also think you can
show you are working on the problems and
challenges of society.
Then comes the process of writing a submission.
There is no magic formula but here are some tips:
1)

You need to know that a consultation process
for a particular matter exists. This requires
some intelligence in relation to environmental
management and government business. There
are always discussion papers, green papers,
white papers, Senate or House of
Representative inquiries, and consultation
papers on various bits of legislation, usually on
the relevant government’s web site. Don’t just
go to the environmental agency web site. In
this business, the natural resource management
agencies are just as important—the mining,
agriculture, forestry, water, planning and urban

sectors. Other networks and media can also
alert you to the existence of a government
consultation process, requiring a submission.
2)

You need to pick something you are keen to
influence and spend time on because it can take
time.

3)

Focus on the terms of reference. I always
structure submissions, using the headings from
the terms of reference. You can always add
other issues if you think they have left
something out that is crucial.

4)

Also look around at other submissions to get
some ideas (e.g. our Centre for Ecosystem
Science).

In conclusion, I think we need more submissions
from ecologists helping governments and
communities with legislation, policy and
management. I would encourage involvement in this
thankless process. Although it might not seem
worthwhile, it can make a difference. ¤
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When research and policy fail: Life on the edge
of the extinction void
Threatened Species Strategy at least highlights an
objective of preventing extinction, although it offers
little succour for most imperilled species other than
the more charismatic. Furthermore, even where the
policy or legal settings included the objective of
preventing extinction, there was no systematic hardt least over the timescale of a few human
wiring of this objective into clear chains of
generations, extinctions should be
accountability and responsibility. There are many
preventable. International agreements,
more problems in the policy machine: funding is
notably the UN’s sustainable development goals and
grossly inadequate and too short-term to meet the
the Aichi targets of the Convention on Biological
policy objectives, there is insufficient monitoring of
Diversity, commit nations of the world to preventing
threatened species and of the effectiveness of
management efforts, and there is no obligation to
extinctions. Australia’s Environment Protection and
develop or implement
Biodiversity
strategic recovery
Conservation Act is
plans.
predicated explicitly
“We found that the policy settings
These policy failings
on an objective of
were flawed—the National
are bitter pills for
preventing extinction.
Biodiversity Strategy operating at researchers devoting
the time accorded little priority to their lives to the
Likewise, although
conservation of
seeking to prevent extinction ”
there are many gaps
threatened species.
and areas of ignorance
But it is solipsistic to
in our knowledge of
paint ourselves as
threatened species, mostly we have done enough
heroes and portray the system as the evil cause of
research to figure out which species are most at risk
biodiversity loss. We need to be better at
of extinction, what factors are most likely to be
understanding how policy is formed, the context in
contributing to the decline in such species and,
which it works and how it can be improved. Here are
broadly, how to manage such threats. So, given we
some suggestions for strengthening the nexus
have enough knowledge and appropriate policy
between research and policy:
setting, extinctions should not happen.
1)
Use our training in scientific method. Treat
policies as hypotheses. Test them. Seek out
But extinctions are happening, and Australia has
their weaknesses and strengths. Based on such
more than its share. So where are we failing? We
evidence, devise recommendations to re-work
recently sought to explore the policy and other
them. After all, good policy is meant to be
shortcomings that contributed to the extinction in the
evidence-based.
last decade of three Australian vertebrate species
(Woinarski et al. 2017). We considered that learning
2)
Connect to those who make policy. Undertake
from these failures may strengthen the system and
research that is designed to help inform,
identify options for improvement that may make
implement or improve policy. Bring policyfuture extinctions less likely.
makers into your research environment.
John Woinarski
Threatened Species Recovery Hub of the National
Environmental Science Program and Charles Darwin
University

A

We found that the policy settings were flawed—the
National Biodiversity Strategy operating at the time
accorded little priority to seeking to prevent
extinction. Damnably, a recent draft discussion paper
sketching its successor fails to even mention
extinction. However, a subsequent national
The
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Communicate your results and their
interpretation, not (only) through publication in
the little-read journals that contextualise our
professional world, but by giving appropriately
-pitched presentations and articles to agencies
and politicians in the media they watch or read.
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The Christmas Island Pipistrelle (Pipistrellus murrayi ) was declared extinct in 2009 after the Australian Government delayed policy action. This was the first extinction of an Australian mammal in over 60 years. Credit: Lindy Lumsden.

3)

4)

Join those who make policy. It is not until you
agitate (or inform those who can agitate), use
work within government agencies that you
opportunities for policy review, draw
realise the constraints that they may operate
inferences from your evidence of current
under. Also, writing policy can be fun; it is
failings to predict more generally about other
about understanding a complex interactive
unwanted consequences.
web,
5)
Celebrate
communicating
where policy works
among a strange
well. Nobody likes to
“So
long
as
your
evidence
base
is
tapestry of
robust, talk to the media, agitate... ” always be criticised,
stakeholders,
and politicians will
predicting the
turn off if they feel
future and
there is no hope of
helping to shape it.
success. There are conservation successes that
Expose the weaknesses in policy. Unless
spring from good policy (Garnett et al. 2018).
otherwise informed, many policy-makers will
6)
Where it is useless, eschew policy. There is
believe that their policies are working fine.
much that ecologists can do to help recover
Where your research demonstrates a
threatened species without regard to policy.
suboptimal outcome for conservation, trace the
Much of the research, management, monitoring
causes not only to an ecological factor but also
and communication that we do can be
to the policy, legal and management settings
undertaken without the need of a policy crutch.
that allow such failure. So long as your
Just get on with it. ¤
evidence base is robust, talk to the media,
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RIP #16, a matriarch amongst trapdoor spiders
Leanda Denise Mason & Grant Wardell-Johnson
Curtin University

E

arlier this year a truly ancient 43 year old
Giaus villosus trapdoor matriarch, known
affectionately as #16, was found to have
been tragically parasitized by a spider wasp.
This savage wasp breached the protective lid of her
burrow to lay its egg on her abdomen. The inevitable
occurred as the egg hatched and consumed her body
from the inside over several weeks. Poor #16!
But this particular event was special. It was
‘witnessed’ through part of a life vocation by Barbara

York Main—a matriarch amongst spider scientists.
Barbara, now 88 years old, started monitoring this
long-term spider population at a site north-east of
Tammin, Western Australia in March of 1974, when
she first tagged #16.
To our knowledge, #16 is the oldest spider ever
recorded. The current Guinness World Record is a 28
year old Tarantula (Mygalomorphae: Theraphosidae)
in captivity and Tasmanian cave spiders
(Araneomorphae: Hickmania troglodytes) which are
thought to live 30– 40 years.
Barbara monitored her spiders using numbered tags
on pegs (such as #16) so that the same spider could
be identified over
decades. Over the 42
years Barbara
monitored this
population, she was
able to record how
many spiderlings
dispersed, those that
survived to maturity,
the proportion of males
and females, their ages
and their cause of
death.

A Trapdoor spider (Gaius villosus) female. Credit: Leanda Denise Mason.

All of the spiders
studied by Barbara at
her study site live in
burrows constructed
when they were tiny,
dispersing spiderlings.
The spiderlings
burrows are usually not
far from their mothers’
burrow, often within
only a couple of meters.
As they grow up, they
stay in the same burrow
and widen it when
appropriate. Only the
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males will leave their burrow in order to mate, and
having achieved their
sole mission in life,
perish soon afterwards.

future that we hope to rely on. For at present,
trapdoor spiders are
living on burrowed
time.

“These spiders exemplify an

All of the information
Barbara’s work is
approach to life in old stable
gathered by Barbara over
timely for highlighting
landscapes that embrace
decades fed into a deep
the foundations of
persistence and sustainability.”
understanding of this
knowledge required to
large, basal group of
understand the world
spiders, the
and our place in it.
mygalomorphs. This is one of a group of spiders
Finally, her work has ensured that the death of this
considered ‘relictual’, remaining almost unchanged
grand matriarch spider did not go unnoticed.
since the Paleozoic Era (541– 252 million years ago).
For further information:
Barbara has dedicated much of her life to understand
leanda.denise.mason@gmail.com ¤
the biota of this landscapes. Her
writing is profound and inspiring.
Shining through is an appreciation of
what local Indigenous peoples have
long held deeply embedded within
their cultures. She understands that the
biota of this place play the long game.
The gamble of life here is more likely
to reward those less hurried.
Her dedication has led to groundbreaking knowledge on trapdoor
spiders and inspired a new generation
of arachnologists. Furthermore, her
reverence for the special nature of
south-western Australia and her
spiders is evident throughout her
poetic fiction and non-fiction books.
For example, her book ‘Between
Wodjil and Tor’ is a scenic ode to the
landscape where she grew up.
These trapdoor spiders represent
something bigger than an entry into
the Guinness book of records. These
spiders exemplify an approach to life
in old stable landscapes that embrace
persistence and sustainability. It’s a
lesson that should not be lost on
society as we integrate the further
stresses of climate change and other
human-induced disturbances into a
Barbara at her long-term study site. Credit: Grant Wardell-Johnson.
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The highs and lows of camera trapping
Aly Ross
Centre for Ecosystem Science, School of
Biological, Earth and Environmental Science,
UNSW Sydney

I

’ve got the Harry Potter audiobook set up and
a cup of tea ready and waiting. My hard drive
is plugged in and if hard drives were people
this one would be Gordon Ramsay with his head in
his hands, begging me to find literally any other
career than ecology. He is reminding me I still have
60,000 images left from the most recent field trip.

the shutter.” Yes, that’s right. These wallabies like to
go towards the strange clicking thing. The feral cats
and dingoes on Avocet tend to go in the other
direction. They’re smart. Part of the reason we use
camera traps is because we can investigate some of
these behavioural differences without being physically
present. I have 65 cameras set in a grid, 300 metres
apart, and they take photos of anything moving in
front of them. Every couple of months I collect the
images that these cameras have stored.

The trick to a perfect camera set-up is to remove
anything from the front of the camera that might set it
“It’s time for camera
off accidentally. I rip
data!” I text my friend.
out grasses and
“With my cameras I can track
The response is instant.
seedlings like I’m the
population fluctuations and
“No,” she says. “Please
movement across the reserve. I can villain from a Disney
God, no. Anything but
movie. If even one
also pinpoint areas with high
that.” Her Skype status
densities of predators in case anti- stalk gets over the
changes from
camera I’ll end up with
predator strategies need to be
‘Available’ to ‘Not
thousands of photos of
employed.”
Online’ before I have a
that stalk. To be clear,
chance to even send a
the grass at Avocet is
photo.
predominantly buffel grass. Buffel grass is not
aesthetically appealing. 5,000 photos of buffel grass is
The important thing to remember when going
precisely 5,000 too many photos of buffel grass. And
through 60,000 photos of grass and the occasional
even if I manage to get rid of all the vegetation in front
animal is that it’s not fun unless you can drag other
of the camera, sometimes a cow will wander past and
people down with you.
knock the camera onto the ground so I get photos of
I’ve been told that there are algorithms that can go
grass anyway.
through my camera images for me but, if I’m
“Won’t ripping out the grass change the microhonest, texting photos of cow butts and blurry
environment, thus impacting the wallaby behaviour?”
wallaby faces is the highlight of my month. Some
a friend asks. This friend is new. I send them 5,000
of my newer friends don’t understand that the first
photos of buffel grass taken in a single hour.
photo is just a warm up. Aw, they say. That
kangaroo thingy is kissing the camera!
Most field cameras are infrared, so they can take
photos at night as well as during the day. Perfect for
The ‘kangaroo thingy’ is in fact a bridled nailtail
Australia, where a majority of our species are
wallaby. The population I work with at Avocet
nocturnal. Though there are many difficulties
Nature Refuge has somewhere between 30 and 100
associated with infrared field cameras, there really
individuals; about a fifth of the total wild
isn’t any better alternative for canvassing a large area
population left in Australia. They are elusive and
all at once. With my cameras I can track population
not the brightest of the bunch. “It’s not kissing the
fluctuations and movement across the reserve. I can
camera,” I reply. “It’s investigating the sound of
The
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Using motion sensing and infrared cameras can provide extensive information on species including, but not limited to,
population sizes, movements and behaviour. Credit: Aly Ross

also pinpoint areas with high densities of predators in
case anti-predator strategies need to be employed.

cameras to video mode (e.g. Saxon-Mills et al.,
2018).

If, like me, you have a species you want to examine
without spending every night in the bush with a pair
of night-vision binoculars and a clipboard, field
cameras are the way to go. Camera surveys have been
used for a variety of field studies that would be
otherwise impossible. This includes:

Not only do they allow you to answer a range of
research questions, camera traps can offer a peek into
the lives of animals we don’t often get to see.
Although I’m predominantly interested in wallabies,
there’s nothing sweeter than scrolling through
thousands of images before finding an echidna
waddling slowly past, or a possum with a juvenile
clinging to its back. I have no scientific use for the
koala scratching itself in front of my camera, yet I am
privileged to see it. What else am I supposed to do in
the face of undeniable evidence that these animals are
just as beautiful and unknowable as I am to them?



Individual identification of animals using pelt
recognition (e.g. Heilbrun et al., 2003). This
requires two cameras facing each other on a
road or track, to get an image of both sides of
the individual.



Population size using capture-mark-recapture
models (e.g. Silver et al., 2004).



Species movements (often paired with
vegetation surveys).



Behavioural comparisons by setting the

The koala starts scratching its balls. I text the photo to
my friends.
For further information:
alexandra.ross@unsw.edu.au ¤
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A national mangrove observing system
Mark Grant
TERN

I

n a giant leap towards the creation of
Australia’s first nationwide mangrove
observing system, TERN (Terrestrial
Ecosystem Research Network) has provided open
access to decades of historical and newly acquired
field and Earth observation data. These data can
provide scientists and managers with information on
coastal environmental change and support the
sustainable management of our immensely
important mangrove ecosystems.

measurements have been collected or acquired on
mangroves around Australia but often not released
into the public domain. Recognising this, TERN has
identified, collated and published these data, in
common format with metadata, for open access.
One of the key mangrove datasets now openly
available via TERN is multi-scale field
measurements of mangrove floristics, structure and
biomass supported by a diverse range of airborne
imagery collected since the 1950s. Aerial
photographs are now available alongside
multispectral and hyperspectral imagery captured by
drones, aircraft and
satellites.

Mangrove ecosystems
are a vital part of
“TERN is making a major
Australia’s
contribution towards national TERN has worked with
environment. They
mangrove observing system by Geoscience Australia to
support faunal
make available maps of
collating a diverse range of
biodiversity, filter
mangrove extent produced
existing datasets...”
pollutants, protect
by the Japan Aerospace
estuaries and marine
Exploration Agency Kyoto
ecosystems from sedimentation, and reduce coastal
and Carbon Global Mangrove Watch project
erosion and storm damage. They also store up to 40
through Digital Earth Australia’s Open Data Cube.
times more carbon than terrestrial forests.
Time-series data showing mangrove extent and
canopy cover at a 25 m resolution from 1987 to
Despite being protected by state, national and
2016 are now openly available through both the data
international legislation, the vulnerability of these
cube and TERN.
valuable ecosystems to adverse environmental
change was exposed in 2016, when about 10,000
It’s not just Australia that’s set to benefit from these
hectares of mangroves along Australia’s northern
data and methods. TERN and Geoscience Australia
coast suffered rapid dieback. The event was not
are collaborating with Vietnam to process satellite
identified until several months later. This
imagery of the Mekong River. The results of this
highlighted the urgent need for a national mangrove
work is being used to validate whether the
observing system that goes beyond the initial alert
methodology can be applied around the globe.
and provides information on future trends in
TERN is investing in remote sensing and Earth
response to varying environmental conditions.
observation techniques to collate near real-time
TERN is making a major contribution towards
data. For example, in 2017 TERN collected airborne
national mangrove observing system by collating a
LiDAR and digital photography along the entire
diverse range of existing datasets, acquiring new
coastline of the Gulf of Carpentaria.
field and Earth observation data, and generating
Ultra high-definition imagery and data is now
derived data products.
openly available via TERN thanks to collaboration
Over past decades, a large number of field-based
with The National Environmental Science Program,
The
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change in Australia.”
The ultimate goal of TERN’s
mangrove observing system is to
foster the protection and
sustainable management of these
ecosystems in Australia,
recognising their vital
environmental, societal and
economic roles.
“The data contained in the system
are of vital importance to the
ongoing management of our
mangrove ecosystems by both state
and federal agencies,” says Alex
Held, of CSIRO and TERN’s
Landscape Assessment platform.

Two images of the Roper River: The top image is Google Satellite imagery, captured on Google Earth in 2015. The bottom image is high-res airborne imagery
collected by a collaborative team in 2017, overlaid on the 2015 image. As the difference shows, Google Earth doesn't update regularly enough to be useful for detecting change, so the airborne imagery can fill a vital data gap. Credits: Google
Earth & Airborne Research Australia.

Airborne Research Australia, the University of New
South Wales, Charles Darwin University, the
Queensland Government’s Departments of
Environment and Science and Agriculture and
Fisheries, Riegl Laser Measurement Systems GmbH
and the Hackett Foundation.
“This TERN dataset represents the largest single
dedicated acquisition of LiDAR and aerial imagery
over a mangrove ecosystem anywhere in the world,”
says Professor Richard Lucas, of UNSW and
Aberystwyth University in Wales. “It’s a baseline
that can play a key role in understanding how this
dynamic ecosystem is responding to environmental

This view is shared by Professor
Graciela Metternicht, of UNSW
and the IUCN Commission on
Ecosystem Management, adding
that “data and systems like this one
can inform environmental policy in
Australia and will allow the nation
to contribute to international
environmental conventions
including the United Nations
Sustainable Development Goals, in
particular Goal 15, that focuses on
protecting, restoring and promoting
sustainable use of terrestrial and
inland freshwater ecosystems.”

It is hoped that TERN’s efforts in
creating this observing system will
lead to routine monitoring of mangroves at a national
level with input from an expert community in
Australia and internationally.
You can find more information on TERN’s
Landscape Assessment capability’s continental-scale
remote sensing monitoring, modelling and synthesis
activities here, or you can access the open data and
imagery in TERN’s Mangrove Data Portal here.
For further information: tern@uq.edu.au. ¤
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Drone derived ecological data
Jarrod Hodgson
University of Adelaide

D

rones are useful for ecological monitoring.
Scientists have used these remotely piloted
aircraft to estimate the health of fragile
polar mosses, measure the mass of marine mammals,
and even to collect whale snot.
Improvements in drone technology have led to
reliable, affordable off-the-shelf units. These drones
are capable of carrying a variety of sensors that can
capture data that exceeds the resolution of remotely
sensed imagery from traditional aircraft and satellites.
This enhanced resolution is particularly useful for
fine-scale monitoring of flora and fauna that can be
detected from above. Where access is no issue, high
spatial resolution can be collected frequently, which
unlocks exciting possibilities.
Drones are well suited to collecting vegetation and
landscape data. Individual images from parallel
transects can be stitched together to create a surface
model of an area, and this can be repeated with at a
desired interval, so that fine to broad scale changes
can be detected. Data can also be calibrated using onground measurements, or used to calibrate coarser
resolution satellite imagery captured over a longer
time.
For wildlife monitoring, the technique is suited to
surveying animals that can be detected from above,
either directly or using a proxy for presence. It also
offers advantages in hard to access or remote sites.
Additionally, drone-derived data are especially useful
for monitoring animals that occur at high densities,
such as colonial seabirds.
When it comes to population-level monitoring,
assessing the accuracy of wildlife count data is hard,
particularly between different methods. To
investigate this for ground and drone-derived counts
of seabirds, we created life-sized, replica seabird
colonies, each with a known number of individuals.
This overcame the uncertainty of how many animals
The
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are present in a group of wild animals. Counts of
birds in drone-derived imagery were between 43%
and 96% more accurate than counts made by wildlife
observers on the ground. This was due to the height
that the drone was flown and the resolution of the
camera. Additional experiments are required to assess
the ability of drones to survey animals that prefer to
stay hidden and those within complex habitats.
While there are a growing number of studies
investigating how wildlife react to the presence of
drones, caution should be exercised. Most studies
have concentrated on quantifying short term
responses. Few have investigated physiological
responses. Long term responses, including
reproductive success and habituation, are poorly
understood. More research is required to quantify
responses in a range of species and environments.
Results will help to improve drone monitoring
protocols for wildlife research. However, in many
cases, aircraft capable of flying sufficiently high to
remain undetected by wildlife may be coupled with
sensors capable of capturing data at the required
resolution. Such powerful combinations already exist
and can be harnessed to remove potential wildlife
disturbance.
Further technological advances are inevitable.
Sensors and aircraft components will continue to be
miniaturised. Efficiency and endurance will be
extended. Swarm theory and cooperative drones
present opportunities relevant to broad-scale surveys.
Off-the-shelf post processing software and
customised artificial intelligence solutions will also
improve the efficiency and accuracy of extracting
information of interest (for example, the flux in the
number of birds over a breeding season).
Drone-derived data won’t be able to answer every
question. But when used for suitable applications,
either in isolation or to supplement data captured
using more traditional techniques, drone technology
can yield unique insights. Like binoculars, drones
will become a staple in the ecologist’s toolkit. ¤

Page

The research-policy nexus: A new model for
collaboration
Lesley Hughes & Tori Graham
Macquarie University

T

he current dearth of climate change action at
the federal government level in Australia
provides a stark illustration of the yawning
gulf between research and policy. While the lack of
an effective emissions reduction strategy garners the
headlines, the federal government’s attention to
climate change adaptation is also wanting,
particularly now that funding for the National
Climate Change Adaptation Research Facility has
ceased. However, we are seeing state and local
governments stepping up not only to the emissions
reduction challenge, but also to adaptation policy.
Here we report on a five-year experiment aimed at
bridging the policy-research nexus in NSW that we
believe has had a substantial impact on approaches to
biodiversity conservation in the face of rapid
environmental change.
The NSW Adaptation Research Hub was established
by the NSW Office of Environment and Heritage
(OEH) in 2013. The Hub originally consisted of three
nodes: Biodiversity, Coastal Processes & Responses,
and Adaptive Communities. A fourth node, Human
Health & Social Impacts, was added in 2017.
Macquarie University hosts the Biodiversity Node.
All research funded by the Biodiversity Node has had
the broad aim of underpinning policy to maximise the
resilience of species and ecosystems to climate
variability and change. A total of 19 projects have
been supported over the life of the Node. These
projects have addressed a diverse range of questions
and issues, including translocation policy; horizon
scanning for new pests and diseases; identification of
climate refugia in the landscape; and strategies to
promote sustainable landscape restoration in a
changing climate. More than 60 researchers and 16
institutions have been involved in Node projects over
the past five years, including CSIRO, Taronga
Conservation Society Australia, Macquarie
University and Western Sydney University.

Every project undertaken under the auspices of the
Node has been co-designed and co-led by an
academic/institution researcher and one or several
OEH staff members, after being approved by a
steering committee of researchers and OEH staff. The
Node has thus served as a hub for interactions
between researchers, governmental decision-makers,
scientists and operational staff, as well as businesses,
and other stakeholders.
The Node has delivered a range of outputs, both
traditional (journal papers) and non-traditional
(interactive web-based tools and policy guidelines).
Workshops, seminars and masterclasses have been
delivered to a range of end-users. These have
culminated in a series of seven roadshows conducted
across NSW aimed at showcasing the tools developed
by Node researchers. These tools include:


Niche Finder: Baseline maps of ecological
ranges and climatic niches for NSW flora.



Weed Futures: Database and distribution
projections under climate change scenarios.



Climate Refugia: Climate suitability maps for
key species and climate refugia for threatened
species.



The Climate Ready Revegetation Guide: A
step-by-step manual to support restoration
decisions.

The Node’s collaborative focus was recognised in
2017 by the Business/Higher Education Roundtable
Award for Outstanding Collaboration for National
(non-economic) Benefit. The research is also
supporting the current revision of the OEH
translocation guidelines and the NSW Saving Our
Species program.
The Node has been a learning experience, and not all
projects have gone smoothly. Overall, we feel this
model of research project design has gone a long way
toward bridging the research-policy gap, ultimately
with better outcomes for our biodiversity. ¤
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