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Making Space for Water: A Good Idea for Queensland

Nelson Quinn1

Abstract
Australia is committed to including natural flood management (making space for water), a nature-
based solution in disaster resilience programs to meet its obligations under the Sendai Framework 
for Disaster Risk Reduction. The impacts from global warming may be coming sooner than 
previously predicted, affecting water cycles, including the small water cycles that have already 
been degraded by land clearing and land management practices. Queensland is the most disaster-
affected part of Australia. The Brisbane floodplain where more than 200,000 people live is the 
most flood-affected area in Australia. Most Queenslanders live on or near the coast, which will 
be increasingly affected by compounding and cascading global changes. We can learn from over-
seas experience with nature-based responses to flood risks and degraded water cycles. We can 
change our laws and practices to become more responsive to flood and coastal risks by including 
natural flood management. We can use nature to help us, rather than continue to fight it at great 
cost. Implementing the creation of space for water programs can be challenging. Queensland 
can add natural flood management techniques to its resilience strategies without detracting from 
our existing disaster management and resilience-building efforts. The Queensland Reconstruction 
Authority has been described as a model for the rest of Australia. Natural flood management helps 
link disaster resilience, climate change adaptation, and land and seascape management. Actively 
incorporating natural flood management techniques in Queensland’s disaster resilience programs 
can reduce flood risks, ameliorate drought, save lives and infrastructure, reduce recovery costs and 
meet international obligations.
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This paper was inspired by a suggestion from my colleague Dr Philippa England and by the out-
come of the conference sponsored by the late David Marlow in 2023, which demonstrated that our 
planning systems are not yet fit for accommodating climate changes. 
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Introduction: 
The Problems to Be Addressed

The problems to be addressed include meeting 
Australia’s obligations under the Sendai Frame-
work for Disaster Risk Reduction, the challenges 
generated by accelerating climate change, and the 
associated problem of degraded small water cycles.

Australia needs to respond to its obligation under 
the Sendai Framework for Disaster Risk Reduction 
to incorporate nature-based and ecosystem-based 

solutions in its disaster mitigation practices. The 
Framework is aimed at reducing risks from dis-
asters by shifting the focus to integrated and 
anticipatory management and to managing the pro-
cesses that create risks.

The review of the Framework in 2023 recog
nised the gap in nature actions supporting risk 
reduction and included a draft resolution requir
ing states to promote nature-based solutions and 
ecosystem-based approaches (UNDRR [United 
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Nations Office for Disaster Risk Reduction], 
2023). Australia was the co-facilitator (with Indo-
nesia) of the draft General Assembly resolution 
including the nature-based provision (Department 
of Foreign Affairs and Trade, 2025). The General 
Assembly passed the resolution in May 2023 
(Resolution 77/289). Australia is therefore legally 
and morally bound to include nature-based solu-
tions in flood resilience programs. The states and 
territories are critical for meeting the Frame
work obligations because of their natural resource, 
coastal management, health and welfare, waste 
and pollution, local government and planning 
responsibilities.

The Framework recognises that many disasters, 
which are increasing in frequency and intensity, are 
exacerbated by climate change. Current evidence 
is that the rate of climate change is increasing 
faster than was once thought (Abram et al., 2025; 
Booth, 2025). Planning systems should therefore 
be developed and administered to cope with this 

increasing risk (Glasser, 2019; Australian Climate 
Service, 2025). The conclusions at the 2023 con
ference Given climate change, how can Queens-
land’s planning system be rendered fit for purpose? 
initiated by the late David Marlow were, how
ever, that the Queensland planning systems are not 
coping with climate change (Quinn, 2023). There 
has been acceptance that global changes will lead 
to more extreme events with flooding, droughts and 
coastal changes (Hatfield-Dodds & Herd, 2023; 
Booth, 2025; Australian Climate Service, 2025).

Flooding is influenced by landscape conditions 
and land management practices that interfere with 
the small water cycle (Haines, 2018). A small water 
cycle is the cycling of water at a property, catch-
ment or region involving evapotranspiration from 
plants, which may contribute a substantial propor-
tion of rainfall (Marlow, 2020). Unfortunately, we 
have inadequate knowledge about what proportion 
of Australia’s rainfall is from small water cycles 
(Holgate et al., 2022).

FIGURE 1. Gold Coast canals.
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Degrading of small water cycles is connected 
with the global warming problem. Ellison and col-
leagues (2017) suggest: “Forests and trees must be 
recognized as prime regulators within the water, 
energy and carbon cycles …” They have called for 
a “reversal of paradigms, from a carbon-centric 
(greenhouse) model to one that treats the hydrologic 
and climate-cooling effects of trees and forests as 
the first order of priority.” In Australia, Jehne (in 
Fleming, 2024, p. 3) has argued that “By restoring 
the water cycle through regenerative practices, we 
can achieve rapid climate cooling, providing the 
time needed to transition away from fossil fuels 
without catastrophic consequences. Jehne’s blue-
print for climate action is rooted in understanding 
and working with natural systems.” The analysis 
by Syktus & McAlpine (2016) of the impacts of 
restoration of Australia’s savanna woodlands sup-
ports Jehne’s approach, as does overseas research 
(Mulvey et al., 2024).

Therefore, flooding issues need to be nested 
in a framework involving global changes, natural 
resource conditions and international obligations 
to include nature-based solutions for mitigating 
flood risks.

Queensland needs to explore all ways of reducing 
the likelihood and impacts of floods. Flooding is the 
highest-priority hazard to Queensland (Queensland 
Reconstruction Authority, 2021b). Queensland has 
the greatest risk profile of any state (Climate Coun-
cil, 2024). It accounts for about 40% of national costs 
of dealing with natural disasters (Deloitte Access 
Economics, 2022).

There has, however, been little consideration 
of natural flood management techniques to reduce 
scale and force of floods and to reduce coastal ero-
sion risk in Queensland, presumably because of the 
inevitable concentration on disaster management 
and historical reliance on engineered solutions 
for flood mitigation and coastal risk manage-
ment. Relatively recent detailed studies show that 
Australian understanding and application of natu-
ral flood management is well behind that in many 
overseas countries (Wenger, 2017; Niven, 2017; 
Saunders, 2021; Fryirs, 2023; Esraz-Ul-Zannat et 
al., 2024). There is, however, easy access to well-
publicised European developments that we can 
learn from.

We know enough already to begin applying the 

concept now from local knowledge and overseas 
experience without detracting from our existing 
disaster management and resilience-building efforts. 
This knowledge can help with generating practical 
guidance, developing incentive processes, law and 
planning reforms to avoid vulnerable developments 
like those of the past with their immense recovery 
needs and associated financial, economic and social 
distress.

The proposed approach is to complement current 
approaches such as using dams and levees to attempt 
to regulate stream flows, maintaining coastal man-
agement systems such as on the Gold Coast, using 
water-sensitive urban design and management to limit 
flood impacts, and the various ways used to deal with 
floods when they do occur.

The emphasis in this paper is on a ‘whole of 
catchment approach’ to watersheds applicable across 
the state. Its conclusions and recommendations are 
complementary to the range of natural and engi-
neered solutions to deal with the unique Brisbane 
floodplain situation. Active use of natural flood 
management techniques will be needed to achieve 
one of the outcomes in the Brisbane River Strategic 
Floodplain Management Plan: “… landscape man-
agement is planned across the catchment in a way 
that contributes to flood risk reduction” (Queensland 
Reconstruction Authority, 2019, p. 13). The evi-
dence supports more use of nature-based solutions 
in urban settings, while we do have to recognise 
the complexities in those situations (Ferreira et al., 
2021; Esraz-Ul-Zannat et al., 2024).

The conclusions and recommendations in this 
paper will apply elsewhere in Australia, noting the 
need for region- and site-specific responses, just as 
we need in Queensland with its many differences 
from catchment to catchment.

I will describe the significance of the problem 
and the concept of natural flood management, use 
overseas experience to illustrate the concept, suggest 
lessons learned from that experience, canvass incen-
tives issues, summarise Australian history relating 
to the concept with emphasis on Queensland, pre
sent two case studies, and make suggestions about 
objectives and action aimed at adding natural flood 
management to our mitigation and defence stra
tegies for minimising flood and coastal risks and 
increasing our resilience to extreme events driven 
by natural forces.
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Significance of the Problems
Queensland has been historically beset by flood 
problems that are predicted to worsen from climate 
change, sea-level rise and surge effects (Power et al., 
2017; Queensland Reconstruction Authority, 2021b). 
The floods problem in Queensland will not go away 
– major flooding occurs in five-year periods every 
35–40 years, with likely exacerbated effects in the 
future from climate change (Climate Council, 2017; 
McMahon & Kiem, 2018; Morrissey et al., 2022). 

The problems will be compounded if the 
large population increases predicted for the coas
tal areas threatened by floods and sea-level rises 
occur (Queensland Government Statistician’s Office, 
2023). The Queensland Flood Risk Management 
Framework recognises the need to accommodate 
population growth and climate change in future 
scenarios (Queensland Reconstruction Authority, 
2021a, p. 16). We should not assume that ‘business 
as usual’ approaches to planning and minimising 
flood risk will be enough to cope with the worsening 
problems. 

The past narrow, piecemeal approach to flood 
issues has been recognised as outdated at least 
since 2000 in Australia, as indicated in a report by 
the Agriculture and Resource Management Council 
Standing Committee. That report hinted at natural 
flood management with one of its proposed objec-
tives for floodplain management (p. 4):

Ensure that the natural function of the flood-
plain – to convey and store floodwaters dur-
ing a flood – is preserved and where necessary 
enhanced, along with any flood-dependent eco-
systems.

The 2000 report recognised the need to take climate 
change into account and for supporting laws to sup-
port improved floodplain management.

The Independent Review of National Natural 
Disaster Governance Arrangements highlighted 
the compounding and cascading effects of inter-
action among different types of hazards and the 
amplification of problems from extreme events on 
top of long-term trends, an increasingly important 
issue for coastal areas (Glasser, 2023, p. 17).

Natural Flood Management: What Is It?
Nature-based solutions, which cover natural flood 
management, were formally defined by a United 

Nations Environment Assembly resolution on 2 March 
2022 (UNEP [United Nations Environment Assembly 
of the United Nations Environment Programme], 2022, 
p. 2) as:

… nature-based solutions are actions to protect, 
conserve, restore, sustainably use and manage 
natural or modified terrestrial, freshwater, coastal 
and marine ecosystems which address social, eco-
nomic and environmental challenges effectively 
and adaptively, while simultaneously providing 
human well-being, ecosystem services, resilience 
and biodiversity benefits.

It is important to note that the definition includes 
novel landscapes as well as those not much affected 
by human activity. The aim therefore is to take 
advantage of natural characteristics of ecosystems as 
we find them now, rather than the usually more ambi-
tious aim to restore them to some past condition. The 
term ‘natural’ in this context refers to self-sustaining 
outcomes, not requiring constant intervention as is 
the case with many ‘engineered’ approaches such as 
much current beach protection (Vann et al., 2025). 
The aim is to allow natural biophysical processes to 
slow floods down, reduce erosive power and miti-
gate flood risk (Fryirs, 2024).

Hybrid approaches, involving a combination of 
nature-based and engineered solutions, may be ap-
propriate in some circumstances, such as in urban 
areas or densely developed areas where novel eco-
systems exist (Prinsley et al., 2025b, p. 24). 

The United Kingdom Government, which is well 
advanced in application of natural flood manage
ment, describes natural flood management in simple 
terms (Pearson et al., 2025, p. 10): “[Natural flood 
management] aims to protect, restore and emulate 
the natural functions of catchments, floodplains, 
rivers and the coast to reduce flood risk.” 

Natural flood management involves a catchment-
scale approach that includes working with natural 
features and processes to manage the sources and 
pathways of floodwaters. It typically involves restor-
ing the natural capacity of a catchment to slow or 
store floodwater and covers a spectrum of measures 
from full-scale restoration of the course of a river or 
intertidal habitat to smaller-scale local or property and 
land management measures. These natural approaches 
are similar to many already common in Australia for 
good land and seascape care, including revegetation, 
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landscape restoration, threatened species protection, 
coastal restoration and preservation and modified 
farming, urban, mining and infrastructure practices. 
The case studies in the riverine Nature-based Solu-
tions for Flood Mitigation – Book 2: published in 
2025 (see “History in Australia” below) reinforce this 
point (Sedighkia et al., 2025). 

The aim is to help slow the flow of water within 
a catchment and to reduce the impact of flooding 
downstream. Natural flood management can be an 
effective means of significantly reducing flood peak 
and relieving the strain on structural flood protec-
tion arrangements such as dams and levees. It can 
be significantly cheaper than other approaches in 
use (Healthy Waters, 2012a; Morris et al., 2021; 
Wang et al., 2022). 

There are multiple additional benefits for the 
natural environment, water cycles, climate change 
adaptation, agricultural and fisheries productivity, 
water quality, health, economics and public amenity 
(Dadson et al., 2017; Murray, 2017; Burgess-Gamble 
et al., 2018; Morris et al., 2021; Castellari et al., 2021; 
Wang et al., 2022; Herath et al., 2025; Dasgupta, 

2025). For example, from Scotland, which is com-
mitted to pursuing natural flood management 
techniques (A’ Hearn, 2018, p. 3):

Natural Flood Management means working more 
with nature to reduce flood risk, but it also pro-
vides an opportunity to improve natural habitats 
for wildlife and increase community amenity. It 
is a great real-world example of taking an envi-
ronmental threat, in this case flooding, and using 
it as an opportunity to provide mutual benefits 
for local communities, the environment and the 
economy. 

Evidence supporting the multiple benefits of natu-
ral flood management is increasing (Baldwin et al., 
2023; Pearson et al., 2025).

This infographic from the United Kingdom is 
one used to illustrate connections involved in natu-
ral flood management – hills, water, floodplains, 
human activities. The examples in the image link 
the human activities with natural landscape issues. 
Note the similarities to many Australian landcare 
practices.

FIGURE 2. Nature-based approaches in a landscape.
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Europe May Show the Way
Nature-based approaches, including for flood man-
agement, are gaining increasing international sup-
port and adoption in many countries (Hicks et al., 
2022). A 2021 review in Europe concluded that 
(Castellari et al., 2021, p. 11): 

… the nature-based solutions approach to climate 
change adaptation and disaster risk reduction is 
a valid and effective socio-economic option for 
these sectors (water, forests and forestry, agri-
culture, urban and coastal areas), increasing resi
lience to climate change while providing many 
societal benefits. 

The European Union Floods Directive of 2007 
(European Union, 2007) explicitly includes the 
concept of natural flood management. That Direc
tive is a shift from protection against floods to 
managing flood risks. It recognises that past tech-
nical protection measures have disturbed ecologi-
cal balances and shifted rather than mitigated flood 
risks (Santato et al., 2013). 

Sensibly the European Union approach was to 
set procedural obligations rather than substantive 
requirements. This recognised that implementa-
tion would vary across Europe, reflecting different 
government arrangements, resources and priori-
ties. Subsequent studies confirm the wisdom of this 
approach (Priest et al., 2016). 

The United Kingdom in relation to England 
and the devolved administrations of Scotland and 
Wales have enacted laws to implement the Floods 
Directive, along with the related earlier 2000 Euro
pean Union Water Framework Directive, aimed at 
achieving good qualitative and quantitative status of 
all water bodies by 2015 (European Union, 2000). 
These laws are supported by policies and programs 
to implement natural flood management techniques. 
Studies suggest that the Floods Directive has 
influenced the management of flood risk in these 
jurisdictions (Niven, 2017; Waylen et al., 2018). 
Natural flood management approaches have been 
important in these cases. 

The United Kingdom Government explicitly 
asserts that mitigating and adapting to climate 
change cannot be done without nature-based solu-
tions (HM Government, 2023, p. 12). Its flood and 
coastal erosion policy explicitly embraces nature-
based solutions, noting that they “provide wider 
environmental and social benefits including nature 

recovery – to protect and restore habitats, species 
and landscapes – and improved water availability. 
They can also enhance water quality …” (HM Gov-
ernment, 2020, p. 7). Section 3(3)(b) of the Flood 
and Water Management Act 2010 lists “maintain-
ing or restoring natural processes” as one way of 
managing flood risks for England and Wales. The 
government’s 25-year environment plan commits 
to expanding the use of natural flood management 
solutions in rural and urban situations (HM Govern-
ment, 2018). 

The United Kingdom Government recognises 
the need for investment in natural flood manage-
ment, including management of soil and land, river 
and floodplain, woodland, run-off and coasts and 
estuaries (Environment Agency & Department for 
Environment, Food & Rural Affairs, 2024). The 
government also provides guidance on applying 
natural flood management concepts in England and 
Wales (Hankin et al., 2017; CBEC Eco-engineering 
& Environment Agency, 2017). The not-for-profit 
Construction Industry Research and Information 
Association flood management manual indicates 
that (Wren et al., 2022):

Importantly, natural flood management can have 
a range of complementary, co-benefits such as 
habitat creation, carbon storage, water quality 
improvement and recreational and wellbeing 
benefits if delivered effectively and considered 
from the outset. These co-benefits can be maxi
mised by working with others.

One distinguishing feature of the United Kingdom 
approach in England is the availability of grants 
under the Countryside Stewardship scheme for work 
to support farmers and managers in England who 
wish to adopt a variety of natural flood management 
techniques (Department for Environment, Food & 
Rural Affairs, 2023, p. 8):

The schemes will collectively pay farmers and 
land managers to deliver, alongside food pro-
duction, significant and important outcomes for 
the climate and environment that can only be 
delivered by farmers and other land managers in 
the wider countryside. These include:
…
•	 increasing resilience to flooding and drought 

through nature-based solutions such as natural 
flood management …



Making Space for Water: A Good Idea for Queensland 81

The Environment Agency and the Department 
for Environment, Food & Rural Affairs invited 
proposals for funding to support improving flood 
resilience through natural flood management, cover
ing 14 measures relating to these themes: soil and 
land management; river and floodplain manage-
ment; woodland management; run-off management; 
and coast and estuary management. The prospectus 
for funding program provides useful guidance on 
potential nature-based approaches for making space 
for water (Environment Agency & Department for 
Environment, Food & Rural Affairs, 2024).

There has been a program of funding farmer 
groups to address landscape-scale natural flood 
management solutions in addition to individual 
grants. The groups are mainly in upper catchments 
(Natural Course, 2017). The grants include payment 
of a facilitator for each group. I know from decades 
of involvement with Landcare and similar groups in 
Australia, and from the observations of others with 
similar experiences (Woodhill et al., 1999), that 
the use of facilitators to work with landholders and 
volunteer groups in this way is very effective. There 
is empirical evidence supporting this conclusion: 
“… one of the most important steps a partnership 
can take is to hire a skilled facilitator and/or coordi-
nator” (Leach & Pelkey, 2001, p. 383).

The Welsh Government has committed to “De-
liver nature-based flood management in all major 
river catchments to expand wetland and woodland 
habitats” (Welsh Government, 2023, p. 4). Its pro-
gram for this includes funding support for farmers, 
land managers and associated rural sectors (Welsh 
Government, 2023, p. 3). The Welsh Government is 
investing in acceleration of the delivery of natural 
flood management (Welsh Government, 2025). 

Scotland claims to have “long been seen as 
leading the way in the implementation of the 
Floods Directive, particularly with respect to NFM” 
(Cunningham, 2018, p. 1). The concept of Natural 
Flood Management (NFM) in Scotland is enshrined 
in law. Sections 20(1) and 20(4)(b) of the Flood 
Risk Management (Scotland) Act 2009 require con-
sideration of whether alteration of natural features 
and characteristics could contribute to flood risk 
management, and the preparation of maps showing 
where this would be appropriate. 

The Scottish Environment Protection Agency 
(SEPA) has published a natural flood management 

handbook (Forbes et al., 2015) and provides guid-
ance on identifying opportunities for application 
of natural flood management solutions (SEPA, 
2013). Local authorities in Scotland have powers 
to compensate land managers for activities such 
as restoration as part of a flood protection scheme 
(Scottish Government, 2019, p. 17).

The United Kingdom Government was one 
of the principal contributors, along with Dutch 
and United States interests, to the development 
of the International Guidelines on Natural and 
Nature-Based Features for Flood Risk Manage
ment (Bridges et al., 2021), an initiative of the 
U.S. Army Corps of Engineers as part of its Engi-
neering With Nature (EWN) Initiative, which in-
volves integrating human engineering with natural 
systems. Australia is listed as one of 10 contribut-
ing countries, but apparently only because an Aus-
tralian was a lead author on a chapter about reefs 
(Lowe et al., 2021) and a World Wildlife Fund 
Fellow member, Dr Missaka Hettiarachi, was a 
co-author of a chapter on measuring performance 
(Piercy et al., 2021).

Dr Hettiarachi was also a researcher and writer 
for the World Wildlife Fund publication on natu-
ral and nature-based flood management (Benit & 
Thomas, 2016). This publication, developed in 
partnership with the U.S. Agency for International 
Development Office of Foreign Disaster Assistance, 
emphasises the critical role of laws and land-use 
planning in hindering or supporting effective flood 
management (Benit & Thomas, 2016, p. 114). 

The United States committed to natural flood 
management with President Obama’s Executive 
Order in 2015 amending the 1977 floodplain man-
agement Executive Order to make natural flood 
management concepts compulsory for federally 
funded projects (Executive Office of the President, 
2015, p. 3):

Where possible, an agency shall use natural 
systems, ecosystem processes, and nature-based 
approaches when developing alternatives for 
consideration. 

That order was revoked by President Trump in 
2017 but was reinstated by President Biden in 
2021 with Executive Order 14030 (Horn & Carter, 
2024). President Trump’s initial rescissions of past 
Executive Orders included this one (Trump, 2025). 
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Lessons
It has taken a decade or more since the 2007 Flood 
Directive in Europe to reach the positive situa-
tions in the United Kingdom described above. An 
audit in 2018 concluded that nature-based solutions 
were not significant in most of the country flood 
management plans it examined (European Court of 
Auditors, 2018, p. 34). This was the case for the 
perhaps better-known ‘green infrastructure’ – “a 
network of decentralized stormwater management 
practices, such as green roofs, trees, rain gardens 
and permeable pavement, that can capture and infil-
trate rain where it falls, thus reducing stormwater 
runoff and improving the health of surrounding 
waterways” (Grant & Gallett, 2010, p. 1).

Flooding has been recognised as a ‘wicked’ 
problem (Best, Ashmore & Darby, 2022, p. 812):

Consideration of flooding as part of the func-
tioning of a socio-natural system leads to the 
idea that flooding is a wicked problem for which 
there is no ultimate technical fix to eliminate 
flood damage. The hubris of the technical-only 
fix reflects a failure to envisage the full extent 
and inter-connectedness of the socio-natural 
system, as well as the pervasive social influence 
on our conception of — and relationship to — 
rivers and flooding. 

This characterisation helps explain the difficulties in 
acceptance, take-up and implementation of nature-
based solutions (Ferreira, 2021; Best et al., 2022). 
‘Wicked’ problems are highly resistant to resolution 
and are characterised by complexity, uncertainty and 
divergence and fragmentation in viewpoints, values 
and strategic intentions (Quinn, 2018). 

Approaching flood problems as ‘wicked’ helps 
to avoid the risk of dealing with one or a few facets 
of the problems to the neglect of others, which 
can lead to unsatisfactory outcomes and unfore-
seen adverse consequences. Often no solution or 
course of action will suit all interests. Trade-offs 
may have to be made; for example, accepting less-
than-perfect outcomes as a cost of willingness to 
participate in desired action. Just consider the range 
of interests involved, including land-use planning, 
economics, property rights, sociology, landscape 
planning, ecology, hydrology, agriculture and other 
disciplines (Hartmann et al., 2019). 

The following difficulties from mainly European 

experience illustrate this ‘wickedness’ (Hobbs et 
al., 2009; Healthy Waters, 2012b; van Buuren et al., 
2012; Berry & Smith, 2017; Waylen et al., 2018; 
Murti & Mathez-Stiefel, 2018; Murti, 2019; Wells 
et al., 2019; Hartmann et al., 2019; Wingfield et 
al., 2019; City of Ipswich, 2020; Saunders, 2021; 
Morris et al., 2021; Shumway et al., 2021; Castellari 
et al., 2021; Price, 2021; Bark et al., 2021; Zhu et 
al., 2023; Janssen & Poulton, 2024); Esraz-Ul-
Zannat et al., 2024; Herath et al., 2025; Alexandra, 
2025; Dasgupta, 2025; Prinsley et al., 2025a):

•	 communication and collaboration problems, 
hampering reaching agreement about the 
problem and deciding on action;

•	 increase in number of professions, institu-
tions and parties who need to work together; 
absence of any of them might leave an impor-
tant gap in knowledge or action;

•	 resistance to new concepts – a natural ten-
dency to continue down known pathways;

•	 lack of research to support implementation of 
natural flood management;

•	 uncertainty about the functioning of novel 
landscapes;

•	 uncertainty about the impacts of global 
changes;

•	 lack of a policy and legal framework;
•	 potential legal liabilities and challenges;
•	 lack of clear and overarching guidance and 

standardised measurements hindering evalua
tion of proposals and projects;

•	 highly fragmented and complex institutio
nal settings – invariably there will be many 
public and private bodies which contribute to 
both the problems and solutions;

•	 delicate public–private relationships (typi-
cally in Queensland simply using laws to 
override private and local interests seldom 
works);

•	 need to share new knowledge and uncertain-
ties – avoid ‘silo’ effects;

•	 costs of change – public investment is needed 
to support public action (including continu-
ing research) and as necessary, subsidise pri-
vate action;

•	 determining who pays;
•	 conflicting objectives of affected interests, 

with difficulty in reaching trade-offs;
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•	 failure to link farming with flood manage-
ment – much of the relevant action will be on 
farming land, and ideally this should be done 
to meld easily with farming practices;

•	 land-use conflicts;
•	 difficulty in measuring and taking account of 

non-monetary benefits;
•	 implementation at a small scale rather than on 

a regional or catchment basis, leaving piece
meal rather than comprehensive results;

•	 the demand for land for larger-scale ap-
proaches – the complication of having to deal 
with many landowners and industries, with 
varying planning and development regimes.

•	 possible need for decades of maintenance;
•	 unhelpful regulatory systems, including weak 

compliance arrangements, complex and frag-
mented permit processes and emphasis on 
mitigation rather than environmental improve-
ment; and

•	 lack of collaborative governance.

Many of these difficulties are similar to those 
that have hampered meaningful adoption of envi
ronmentally sustainable development in Australia 
(Quinn, 2020) and continue to hamper effective 
pest and disease control (Serrated Tussock Working 
Party for NSW and the ACT, 2012). On the other 
hand, many activities useful for implementing 
natural flood management are already present in 
land and seascape practices in Australia; for 
example, those relating to landscape rehydration 
and restoration, riparian zone protection, improved 
farming practices, weed and pest control, regula-
tion of land clearing. We already have land and sea 
care groups and regional natural resource manage
ment bodies that provide a collaborative and 
resource foundation. 

Incentives Issues
Several of those difficulties raise the question of 
“how the multiple benefits and requirements of 
NFM can be delivered to meet the different goals 
of the wide variety of stakeholders who must be 
involved” (Thaler et al., 2023, p. 1).

As already noted, the British governments have 
recognised that landowners have to be paid if they 
lose from participation in natural flood manage-
ment processes, or to participate in some schemes. 

The pioneering work in Australia by the Ipswich 
City Council has recognised that natural floodplain 
management could require acquisition of land, or 
compensation (City of Ipswich City, 2020, p. 10).

The United Kingdom schemes recognise that 
some needed changes can be made only by land 
managers (Department for Environment, Food & 
Rural Affairs, 2023, p. 7):

The schemes will collectively pay farmers and 
land managers to deliver, alongside food pro-
duction, significant and important outcomes for 
the climate and environment that can only be 
delivered by farmers and other land managers in 
the wider countryside production.

Achieving desired regional or catchment goals may 
justify government support for private effort – in 
kind, payments, advice. Obviously there should 
be some kind of reward or incentive to encourage 
active participation by landholders and for com-
pensation where they provide a public good going 
beyond what they need to do for their own commer-
cial or lifestyle requirements; for example, adopting 
practices beyond legal requirements that contri
bute to water retention in the landscape, or where 
they forgo commercial opportunities, such as from 
annual cropping. Examples could be where a natural 
flood control approach depended on reafforestation 
of stream-source areas to replace cropping areas or 
novel grasslands, or when any restrictions on pro-
duction bear more on some than others. Another 
could be where a landholder for good reason (for 
example, ill health or no resources) could not other-
wise participate in a district program that would be 
suboptimal with gaps.

In some cases, private investment alone would 
be unlikely to provide a desired public benefit 
beyond the immediate locality, which may often be 
distant from the site, such as atmospheric changes 
leading to global warming and its consequences. 
Public support may also be justified in some cases 
where others benefit without making any contribu
tion. Another situation in Queensland could be 
where the activity is aimed at environmental res-
toration that is necessary because of past laws and 
government programs; for example, requirements 
to clear land, as under The Brigalow and Other 
Lands Development Acts, 1962 to 1965.
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History in Australia
The flood problems have been well known in Aus-
tralia for a long time. In 1810 in New South Wales, 
Governor Macquarie tried to introduce policies and 
programs to make way for water by encouraging 
people to live above the known flood levels in the 
Hawkesbury River floodplain. By 1817 it was clear 
that he had failed (Pittock, 2021). Now, 114,000 
people in the Hawkesbury floodplain would be at 
risk from a flood as great as that in 1867 (Dalton, 
2025).

Knowledge about major flooding in Queensland 
is not new (Hunt, 1914). 

In Australia (and just about anywhere else), there 
has been a continuing focus on engineered solu-
tions to mitigate flood impacts and on recoveries 
from floods rather than on integrated flood-risk 
resilience approaches built around natural pro-
cesses (Scuch et al., 2017). Engineering solutions 
at a particular site may generate problems else-
where; for example, levee banks to protect a town 
may accelerate the speed of flood waters with nega-
tive downstream effects (Agriculture and Resource 
Management Council of Australia & New Zealand 
Standing Committee on Agriculture and Resource 
Management, 2000, p. 3; Australian Institute for 
Disaster Resilience, 2017, p. 11). 

The National Centre for Coasts and Climate, 
established as part of the Australian Government’s 
National Environmental Science Program, has pub-
lished a guide for applying nature-based methods 
to combat climate change impacts in coastal areas 
(Morris et al., 2021).

The Australian Government funded a project 
aimed at overcoming a lack of knowledge about 
how best to incorporate nature-based solutions to 
increase flood resilience in Australian communities 
– ANU project-2022-2025: Partnering with Regio
nal Communities to Develop Guidelines for Nature-
based Solutions to Flooding (Institute for Climate, 
Energy & Disaster Solutions, 2023; Alexandra, 
2025). Ipswich and Noosa-Pomona were two of 
the six case study sites for the project. The National 
Guidelines derived from this project provide excel-
lent information about nature-based solutions along 
with technical advice about developing and applying 
them in riverine systems (Prinsley, 2025a). These 
Guidelines, however, would not alone overcome the 
many challenges listed above under “Lessons”.

Australia supported the 2022 United Nations 
Environment Assembly resolution referred to 
above (see “Natural Flood Management: What Is 
It?”). Australia has also committed to the Leaders’ 
Pledge for Nature, which calls for “a significant 
scale-up in nature-based solutions and ecosystem-
based approaches on land and sea” (Convention on 
Biological Diversity, 2020). 

The following has been included in Hand
book 7 of the Australian Disaster Resilience Hand-
book Collection (Australian Institute for Disaster 
Resilience, 2017, p. 41):

Maintaining the flood function of the floodplain 
is essential to ensure that the floodplain can per-
form its natural functions of flow conveyance and 
storage.

Understanding (Chapter 5) and maintaining these 
natural functions (Section 8.1) are essential to effec
tive management. Maintaining flood function in
volves encouraging:

•	 maintenance or improvement of the capability 
of the floodplain to perform its natural function 
of conveying and storing floodwater

•	 land uses that are compatible with the flood 
function of the specific area of the floodplain

•	 maintenance of the capability of the floodplain 
to supporting floodplain ecosystems dependent 
on inundation

•	 floodplain and catchment management prac-
tices that are ecologically sustainable.

The Victorian Coastal and Marine Policy includes 
nature-based methods as one option for address-
ing coastal risk issues (Department of Environ-
ment, Land, Water and Planning, 2020). The New 
South Wales Reconstruction Authority’s State Dis-
aster Mitigation Plan recommends establishing a 
nature-based knowledge hub to provide practical 
advice on the benefits, impacts and implementation 
of nature-based methods (NSW Reconstruction 
Authority, 2024, p. 14). A roundtable discussion 
organised by Suncorp and Natural Hazards Re-
search Australia recommends investment in pilot 
studies to build confidence in and test the efficacy 
of nature-based disaster risk reduction solutions 
(Suncorp & Natural Hazards Research Australia, 
2024). 
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Queensland, with Case Studies
A ‘living with floods’ report by Griffith University’s 
National Climate Change Adaptation Research Faci
lity canvassed the natural flood management ap-
proach (Wenger et.al., 2013). The Ipswich Integrated 
Catchment Plan includes natural flood management 
aspects (City of Ipswich, 2021). The Ipswich City 
Council emphasised natural flood management in its 
consultation processes leading to the Plan (City of 
Ipswich, 2020), but natural flood management does 
not yet feature as a priority in critical policies and 
programs.

The State Department of Environment and Heri
tage Protection produced an excellent study of flood 
planning using international comparisons, including 
natural flood management (Healthy Waters, 2012a). 
Two overarching messages from that study were 
(p. 28): “… non-structural mitigation approaches 
are more cost-effective than structural methods, 
adaptable and of multi-benefit to communities” 
and “A holistic approach should include land-use 
planning, natural assets interventions and structural 
defences balancing the needs of the catchment, 
ecology and community.”

The wetland information provided by the De-
partment of the Environment, Tourism, Science and 
Innovation includes: “… it is important that flood-
plains and wetlands are protected and valued as a 
flood management tool” and “Various site-specific 
studies have found that functioning and intact coastal 
ecosystems can provide a cost-effective alternative 
or addition to structural defences” (2017).

The Queensland Audit Office report in 2016 on 
flood resilience for river catchments has come closest 
to advocating the use of nature-based approaches, 
without using the terms ‘natural flood manage-
ment’ or ‘making space for water’ (Queensland 
Audit Office, 2016a). The report emphasised the 
value of an integrated catchment approach, using 
as examples Victorian Catchment Authorities work 
and some local Queensland examples indicating that 
upstream action can have benefits far downstream. 
This Audit Office conclusion is consistent with the 
riverine National Guidelines published in 2025 
(Prinsley et al., 2025a, p. 33).

Victorian Catchment Management Authori-
ties are statutory bodies established under the 
Catchment and Land Protection Act 1994. They 
are responsible for the integrated planning and 

coordination of land, water and biodiversity man
agement in each of 10 catchment and land protec-
tion regions. The regions correspond to naturally 
occurring drainage basins. The Authorities define 
integrated catchment management as (Goulburn 
Broken Catchment Management Authority, 2025, 
Glossary):

A whole-of-system approach for land, water and 
biodiversity planning and delivery for multiple 
outcomes in and across ecosystems. It captures 
the values and priorities of regional communi-
ties and brings together partners from across the 
catchment to identify and respond to challenges 
that cannot be solved by one organisation or 
stakeholder alone. 

The 2016 Audit report identified problems such as 
continuing land clearing, coordination difficulties, 
lack of overall priorities, and cost impacts on pri-
vate landholders.

Queensland’s 2017 Strategy for Disaster Resi
lience (Queensland Government, 2017) included 
these commitments:

•	 supporting the ability of our natural assets to 
serve as protective buffers against disaster 
impacts; and

•	 furthering the understanding and manage-
ment of natural landscapes to reduce the im-
pacts and effects of floods and bushfires,

but not the development and use of natural flood 
management systems. There are no equivalent ref
erences in the revised version of Queensland Stra
tegy for Disaster Resilience 2022–2027 (Queensland 
Reconstruction Authority, 2021b).

The Queensland Flood Risk Management Frame-
work, however, includes the following (Queensland 
Reconstruction Authority, 2021a): 

•	 Land management practices support flood 
risk management – making space for river, 
reconnecting waterways, revegetation and 
naturalisation.

•	 All benefits are captured, including opportu-
nities for flood risk management and climate 
change mitigation and/or adaptation.

•	 Natural assets are recognised and used to miti
gate the impacts and effects of floods.
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The Planning Act 2016 (Section 3(c)(iv)) provides 
as part of ecological sustainability processes that: 

maintaining the cultural, economic, physical 
and social wellbeing of people and communities 
includes—

accounting for potential adverse impacts of 
development on climate change, and seeking 
to address the impacts through sustainable 
development (sustainable settlement patterns 
or sustainable urban design, for example). 

The current State Planning Policy includes: “… 
maintains or enhances the protective function of 
landforms and vegetation that can mitigate risks 
associated with the natural hazard [e.g. floods]” 
(Department of Infrastructure, Local Government 
and Planning, 2017, p. 51). The state government 
also states that:

The severity of floods is dependent on natural 
water movement across drainage divisions and 
river basins, and is affected by land use and 
management practices (Queensland Govern-
ment, 2015).

At least these now seem to provide a policy and a 
statutory basis for nature-based solutions, includ-
ing natural flood management, and an obligation to 
consider such solutions in decision making under 
the Act. The Ipswich experience provides a practi-
cal model for others to emulate. The 2021 coastal 
guidelines and 2025 riverine National Guidelines 
provide a starting point for all jurisdictions.

The Queensland Reconstruction Authority has 
initiated a program to develop regional resilience 
strategies. There is a pilot program under way to 
implement the first of these – the Burnett Catch-
ment Flood Resilience Strategy (Executive Direc-
tor, Resilience, 2018). Landscape management is 
included as one element of an integrated catchment 
management approach for the Burnett. The section 
on strengthening flood resilience does not mention 
natural flood management. The Strategy does, how-
ever, state that “Effective floodplain management 
requires an integrated and whole-of-catchment 
approach” (p. 18). The publicly available strategy 
is completely devoid of detail. So far, the authori-
ties have not provided the detailed implementation 
version.

The Brisbane River Strategic Floodplain Man
agement Plan includes the following: “… landscape 
management is planned across the catchment in a 
way that contributes to flood risk reduction” as one 
of its desired outcomes (Queensland Reconstruc-
tion Authority, 2019, p. 13). The Plan also includes 
‘Making space for rivers’ as one of 17 elements of 
integrated catchment planning (Queensland Recon-
struction Authority, 2019, p. 17).

Examples: Rural Upper Catchments and 
the Urban Coast

1. The Burnett Valley
It should often be easier to introduce natural flood 
management in the upper catchments of rivers and 
creeks, as typically these upper catchments will 
have less development than mid and lower catch-
ments. Many of the latter will have more intensive 
agriculture, other industry and urban develop-
ment, as well as a great deal of fixed infrastructure. 
Success in upper catchments should mean less 
severe events and lower costs downstream.

I grew up on a farm in one of the highest 
areas, under the “Barambah Catchment” words 
in Figure 3. Windera Creek rises there, flowing 
through another creek to the Burnett River. That 
area has some remnant dry vine scrub and rela-
tively rare species. About 80% of the scrub has 
been cleared (Queensland Government, 2024).

This is a substantially transformed landscape. 
There are still remnants of the vine scrub in the Jack 
Smith Scrub Conservation Park and in the nearby 
Nangur National and Boat Mountain Conservation 
Parks, which also include the Burnett catchment 
headwaters. The area is a part of a key regional 
landscape in the Wide Bay Burnett region because 
of the scenic rural views from Boat Mountain near 
Murgon (Wide Bay Burnett Environment and Natu
ral Resources Working Group, 2012). Even here 
there is some manufacturing – one farm close to the 
creek has a small engineering works. 

The flood management goal here would be to 
limit run-off into the creek and avoid sediment 
build-up in the creek, with co-benefits of reduced 
soil loss and some revegetation with biodiversity 
gains.

One easy answer would be significant re
vegetation. Part of the area in the image is now 
commercial forest. It is eucalyptus rather than the 
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original vine scrub species. The green plants in the 
foreground are an endemic local species, Duboisia 
myoporoides, which is a source of alkaloids used 
in pharmaceutical products. As all the world’s pro-
duction has come from this and some neighbouring 
areas, it has been unrealistic to expect farmers to 
return the land used for Duboisia production back 
to permanent forestry. More likely, any decline of 
the Duboisia industry would lead to other crops or 
cattle grazing, which is now happening.

You can see that contour banks are already being 
used to avoid erosion and rapid run-off.

Practical, well-established steps that can be 
taken to apply natural flood management by the 
landholders and the local Council include:

•	 maintaining the contour bank systems;
•	 increasing tree and shrub cover as far back as 

possible from the creek lines;
•	 undertaking landscape restoration activities; 

for example, as extensions of the Jack Smith 

Scrub Conservation Park, Nangur National 
Park, Boat Mountain Conservation Park and 
of any other remnant dry vine scrub on pub-
lic and private land (see McDonald, 2010; 
Greer, 2014; and Healthy Land & Water, 
2023 for guidance): 

•	 managing stock to support unpolluted water, 
to avoid bank erosion and to maintain 100% 
ground cover;

•	 planting deep-rooted perennial vegetation, in
cluding trees (see Williams, 1995);

•	 ceasing any annual monocropping, or at least 
use a No-Kill Cropping technique (see Soils 
for Life, 2023); and

•	 using sympathetic road drainage management.

Management plans and activities for the Burnett 
catchment should include lungfish protection. Re
ducing run-off from the upper catchments would 
reduce the risk of degrading or disturbing lungfish 
spawning and nursery habitat areas.

FIGURE 3. A map of the South Burnett part of the Burnett catchment.
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FIGURE 5. This photograph shows the complications involved. The landscape in the foreground is a product of 
volcanic action 40 million years ago. Some of it overlies 55-million-year-old fossils (Australian Museum, 2018). 
Most of this land was originally dry vine scrub and cleared in the early 1900s.

FIGURE 4. A photograph of the Burnett River in flood at Gayndah.

TRANSFORMED UPPER CATCHMENT LANDSCAPE
Valuable agriculture, key regional scenic views, tourism, 
remnant vine scrub

Erosion control, riparian regeneration, stock management, 
100% ground cover, roads management
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There are current projects being undertaken by 
the Burnett Mary Management Group that could 
incorporate natural flood elements wherever pos-
sible, such as the Mary River Recovery project 
and the Managing Weeds and Pests in Priority 
Sub-catchments of the Barambah Creek Catchment 
project. The latter is partly driven by increased ero-
sion following floods.

Effective natural flood management will be 
most likely where a local or regional plan inte-
grates flood management with other environmental 
issues, such as soil health, biodiversity and ecologi-
cal processes, and where all concerned are happy 
to work to the plan. Ideally, the landholders would 
work together with the Council and regional natu-
ral resource management groups and local landcare 
groups to achieve a comprehensive outcome. 

Many different parties would need to contribute. 
The 2016 study Priority Threat Management for 
Imperilled Species in the Queensland Brigalow Belt 
found that more efficient and effective biosecurity 
strategies would follow development of a ‘common 

vision’ among the diverse range of stakeholders to 
achieve a focused approach at a landscape level 
covering ecological and other needs, such as farm 
production, mining and infrastructure management 
(Ponce Reyes et al., 2016). This ‘common vision’ 
approach could overcome the problem of man
agement efforts being based on individual goals 
and agendas without regard for the consequences 
for others. 

2. The Vulnerable Gold Coast, Where It All 
Comes Together As a ‘Wicked’ Problem
The greatest flood damage inevitably occurs in urban 
areas because of the concentration of population, 
commerce, industry and supporting infrastructure. 

The Gold Coast is a good area to consider in 
this context, as it is one of the five most vulnerable 
areas in Australia from the natural disaster conse-
quences should greenhouse gas emissions continue 
to rise (Deloitte Access Economics, 2021). The 
Gold Coast has urban areas, a high level of visits by 
non-residents, major entertainment infrastructure, 

FIGURE 6. The Burnett River is habitat for the Australian lungfish, the oldest-known vertebrate on Earth, with 
fossils in Australia from 100 million years ago. It is a nationally protected species (Department of Climate Change, 
Energy, the Environment and Water, 2021).

LUNGFISH – 100 MILLION YEARS
Integrated, collaborative approach

Incentive problem
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agriculture, continuing Indigenous ties to the area, 
and important natural ecosystems, all of which are 
prone to damaging impacts from floods, storms, sea 
surges and other extreme events. Substantial popu-
lation increase is predicted. The rate of population 
growth is greater than any of Australia’s capital 
cities, matched only by the Sunshine Coast, another 
vulnerable coastal area in Queensland (World Popu
lation Review, 2025).

There are also regional implications as sources of 
inflow to the Gold Coast rivers – Nerang, Coomera 
and Albert – and local ephemeral streams involve 
the Scenic Rim and Logan Shires and the Queens-
land Parks and Wildlife Service, which manages the 
neighbouring Lamington and Springbrook National 
Parks.

The Gold Coast is an example of past and 
continuing reliance on engineering approaches to 
coastal and water management. Gold Coast Council 

publications recognise the challenges from climate 
change, sea-level rise and extreme events, but fre-
quently mention engineering solutions with no refer-
ence to natural flood processes (City of Gold Coast, 
2025a,c). At the same time, the Gold Coast City 
Council boasts of its natural assets, of being one of 
the world’s 36 biodiverse hotspots, and of its asso-
ciation with protected areas such as Lamington and 
Springbrook National Parks and Ramsar Wetlands 
(City of Gold Coast, 2025d).

The image near the beginning of this paper 
(Figure 1) is a canal off the Nerang River on the 
Gold Coast, which has 400 kilometres of canals. 
They are justified in part as making space for water 
to cope with floodwaters from the hinterland and 
from tidal surges (City of Gold Coast, 2025b). 
Years ago, Gold Coast planning seemed routinely 
to make space for water by avoiding industry and 
housing in the low-lying areas. 

FIGURE 7. A photograph of the Main Beach/Surfers Paradise area, where engineering methods are used as part of 
a never-ending process of trying to stem coastal erosion.

PROMOTE NATURAL FLOOD MANAGEMENT FOR BURNETT 
AND SUBSEQUENT STRATEGIES
Start with upper catchments

Reform land-use planning

Link with natural resource management plans

Adoption of Scottish unifying and overarching 
approach to all flood-related activities

Problems less ‘wicked’
Opportunity for multiple benefits
Equally for the coast
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The Gold Coast will have an increasingly 
‘wicked’ problem – how to accommodate increas-
ing population in a land area reduced by sea level 
and flood effects while maintaining its claim to 
effective protection of its natural assets: “How do 
we continue that Gold Coast way of life and still 
grow at the same time? It’s a challenge before us” 
(Baker, 2023). The reduced available area fol-
lows from acceptance of the state government’s 
adoption of a sea-level rise of 0.8 metres by 2100 
(Queensland Government, 2018). Risk maps indi-
cate the possible impact, which would be greater if 
flood levels were taken into account (FrontierSI & 
NGIS Australia, 2021). 

Land-use planning and administration has a pro-
found influence on flood management issues (Santato 
et al., 2013; Poussin, 2016; Matthews & van der 
Kamp, 2017; Australian Institute for Disaster Re-
silience, 2017). We have already noted that research 

confirms inadequate connections between water and 
flood management in South East Queensland (Scuch 
et al., 2017).

The Gold Coast City Plan provides that:

Waterways and riparian areas are protected as 
natural green space corridors to:
…

(e)		provide flood mitigation, flood resilience, 
drainage and water quality functions (City 
of Gold Coast Council, 2023). 

By contrast to this Gold Coast approach, the Scot-
tish Planning Policy (Local Government and Hous-
ing Directorate, 2014, para 256) requires that:

… the planning system should prevent develop-
ment which would have a significant probability 
of being affected by flooding or would increase 
the probability of flooding elsewhere. Piecemeal 

FIGURE 8. This image shows land that floods easily. The casual observer might think that compliance with the 
City Plan would mean no development here, and leave it to the cows. In fact, dense urban development has been 
approved for the site.

LAND-USE PLANNING PROBLEM
Scotland – priority for avoiding 
flood problems
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reduction of the functional floodplain should be 
avoided given the cumulative effects of reduc-
ing storage capacity. 

The Scottish guidance for flood risk management 
(Environment and Forestry Directorate, 2019, p. 3) 
emphasises the role of natural flood management. 
One of the five overarching outcomes for flood 
management in Scotland is:

Rural and urban landscapes with space to store 
water and slow down the progress of floods. 

The City of Gold Coast response to the impact 
of Cyclone Alfred was to invest in engineered 
approaches to beach management (City of Gold 
Coast, 2025). 

The Gold Coast (and Queensland) responses to 
coastal management problems can be tested against 
longstanding principal objectives of coastal zone 
management: avoid development in areas that are 
vulnerable to inundation; ensure that critical natu-
ral systems continue to function; and protect human 
lives, essential properties, and economic activities 
(Dronkers et al., 1990, p. 146). The well-established 
response strategies are retreat, accommodation and 
protection (Dronkers et al., 1990, p. 146; Dedekorkut-
Howes et al., 2020). The Gold Coast Council has 
steadfastly clung to the protection option, despite the 
evidence of increasing problems. Experts are ques-
tioning this approach for the Gold Coast (Ellis, 2025; 
Simonot, 2025).

Previous studies have suggested that retreat will 
be inevitable as the costs and futility of protection 
and some accommodation continue to increase, as 
well as proving to be futile (Cooper & Lemckert, 
2012; Dedekorkut-Howes et al., 2020; Saunders, 
2021; Australian Climate Service, 2025). Surely 
the time has come to base Gold Coast responses 
on a combination of retreat and accommodation, 
heeding the conclusion of the Australian Climate 
Service that vulnerable areas need to prioritise risk-
based planning and infrastructure resilience to 
mitigate the growing threats from sea-level rise, 
flood threats and other consequences of accelerat-
ing global changes (Australian Climate Service, 
2025, p. 45). A technical report for the Australian 
Climate Service points out that the challenges of 
managed retreats mean that it is best done in an 
anticipatory manner rather than waiting for disaster 

(Rickards et al., 2025, p. 92). The New South Wales 
Reconstruction Authority has explicitly included 
planned retreat as a tool to reduce hazard expo
sure, drawing on the experience of the Northern 
Rivers area (NSW Reconstruction Authority, 2024, 
p. 11).

Western Australia is the only state with pub-
lished guidelines about planned or managed retreats 
(Department of Planning, Lands and Heritage, 2019). 
The guidelines are based on these principles:

(a)		to ensure land in the coastal zone is con-
tinuously available for coastal foreshore 
management, public access, recreation and 
conservation;

(b)		to ensure public safety and reduce risk asso-
ciated with coastal erosion and inundation;

(c)		to avoid inappropriate land use and develop-
ment of land at risk from coastal erosion and 
inundation; and

(d)		to ensure land use and development does 
not accelerate coastal erosion or inundation 
risks; or have a detrimental impact on the 
functions of public reserves.

The current City of Gold Coast involved an amal-
gamation of coastal and nearby rural areas. Now is 
a good time to review local government boundaries 
in the south-east corner of the state; for example, by 
considering amalgamation of the City of Gold Coast 
with at least the neighbouring inland Divisions 1, 2 
and 3 of the Scenic Rim Regional Council, together 
with any desired consequential adjustments to other 
local government areas. 

Administrative Arrangements
Flood issues are only part of wider, linked situations 
involving all disaster resistance and management, 
climate change mitigation and adaptation, and natu-
ral resource management. The first two are directly 
linked by hydrometeorology, while natural resource 
management cannot be adequately pursued unless 
disaster possibilities and climate change are built 
in. These different issues are brought together at the 
local government level, as local governments have 
responsibilities related to all of these. They also 
have important planning responsibilities which, as 
we have already noted, operate to make disaster, 
climate change and natural resource management 
harder than they need to be.



Making Space for Water: A Good Idea for Queensland 93

There are split responsibilities at the state level. 
There are six principal laws affecting flood man-
agement, eight state agencies and departments and 
all local governments with relevant responsibilities 
(Queensland Reconstruction Authority, 2021).

Conclusions
What Can We Do? Objectives and Action
Australia is now committed to including nature-
based solutions, which include natural flood man-
agement (making space for water) in its disaster 
resilience programs because it is a party to the 
Sendai Framework for Disaster Risk Reduction. 
This obligation, together with the Planning Act 
2016 and the Queensland Flood Risk Manage
ment Framework, provide a policy and a statu-
tory basis for nature-based solutions, including 
natural flood management, and an obligation to 
consider such solutions in decision making under 
the Act.

Policies and programs must also accommo-
date accelerating global changes, including their 
impacts on already degraded small water cycles.

The Queensland Reconstruction Authority’s pro-
gram for regional resilience strategies, along with re-
gional natural resource management plans, provides 
a framework for inclusion of natural flood manage-
ment solutions.

The overseas evidence, combined with our cur-
rent and emerging problems, suggests we can adopt 
natural flood management as one of the foundations 
of our flood management strategies, noting that this 
would also be important for supporting ecological 
processes and biodiversity conservation, and for 
adaptation to climate change.

Objectives for natural flood management would 
include:

•	 reducing the threat to people and their 
property;

•	 delivering accompanying environmental, social, 
financial and economic gains;

•	 improving planning processes, including for 
integrated catchment management; and

•	 increasing adaptability to global changes, in-
cluding climate change and biodiversity loss.

We can begin on many fronts; for example, by: 

•	 promoting the inclusion of natural flood 

management activities in the current catch-
ment exercises;

•	 overcoming barriers to establishing statu-
tory catchment management authorities in 
Queensland;

•	 starting with upper catchments to minimise 
complexity;

•	 stopping land clearing, and supporting tar-
geted reafforestation;

•	 investing in research on small water cycle 
issues in Queensland;

•	 encouraging natural resource management 
and similar groups to include natural flood 
management in their plans and programs;

•	 seeking adoption of an equivalent of the 
Scottish approach to provide a unifying and 
overarching basis for linking all flood risk 
related activities (Bell & Morrison, 2015);

•	 reforming land-use planning;
•	 adopting retreat and accommodation ap-

proaches to coastal problems, and abandon-
ing prevention as the guiding principle;

•	 adopting the Western Australian practice of 
providing guidance on planning for and man-
aging retreat processes;

•	 making sure incentives programs reward ac-
tivities supporting natural flood management 
and penalise those that do not;

•	 determining how the multiple benefits and 
requirements of natural flood management 
can be delivered to meet the needs and 
goals of all the parties and interests involved 
(Thaler et al., 2023); 

•	 advocating for including natural flood manage-
ment in disaster resilience and management, 
climate change mitigation and adaptation, and 
natural resource management policies and pro-
grams; and

•	 undertaking deeper analysis of lessons from 
Europe.

We do not need separate, standalone natural flood 
management arrangements. Our existing landcare, 
rural sustainability, flood and coastal risk manage-
ment arrangements and state and local government 
planning and development controls just need some 
tweaking. We could mobilise the necessary public 
and private management which already exists with 
appropriate advisory and incentives schemes.



Nelson Quinn94

Adoption of these ideas could help reduce the 
‘wickedness’ identified earlier in this paper. Then 
there are the potentially significant economic bene
fits. Nature-based solutions for coastal risk often 
involve cost savings (Morris, 2021, p.23). One 
conclusion from the Ipswich project was that the 
holistic, nature-based approach had a benefit–cost 
ratio much higher than those focused on single 
attributes only, such as flooding (McAlister et al., 
2025, p.124).

Finally:
•	 natural flood management is a good idea with 

an increasingly sound track record overseas;
•	 Queensland needs it;
•	 Queensland, along with all other Australian 

jurisdictions, is now obligated to do it; and
•	 it is feasible to do it and to start now with 

coastal zones and upper catchments based on 
plans, collaboration and incentives.
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