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Executive Summary 

A note for the reader, this document is a written interpretation of an online final product. This 
information will be available on the Wetlands Info website as an interactive tool. In order to satisfy 
the projects milestones we have produced a succinct printed document that features the 
information that will go on line. There have been some comments deliberately left in this 
document as they are placeholders for links to be inserted once the system is live on the Wetlands 
info website. 
We have met with EHP on 30 November and seen an online demonstration of how the information 
will be presented. EHP have advised this will be ready for user testing in approximately February 
2013 and will be launched on their website (Wetlandinfo) to the public in June 2013. 

 

²Ŝ ƪƴƻǿ άǿƘŜǊŜ ƛǘ ŦƭƻƻŘǎέ; ǘƘƛǎ ǇǊƻƧŜŎǘ ŀƛƳǎ ǘƻ ŀƴǎǿŜǊ άǿƘȅ ŘƻŜǎ ƛǘ ŦƭƻƻŘ 
ƘŜǊŜΚέ ōȅ ŜȄŀƳƛƴƛƴƎ ǿƘŀǘ ŦŜŀǘǳǊŜǎ ƻŦ ǘƘŜ ƭŀƴŘǎŎŀǇŜ ŎƻƴǘǊƛōǳǘŜ ǘƻ ŦƭƻƻŘ 

behaviour. 

 

Flooding is a natural process and an important part of our ecology. Floods can pose a hazard to 
human populations and infrastructure and can become disasters when they cause damage and loss 
of life. Experience around the world has shown that over-reliance on structural approaches is not 
cost-effective, can simply shift the problem and increase hazard elsewhere. 

Flooding in simple terms is water that has inundated usually dry areas. This happens when: 

¶ Rainfall exceeds the infiltration capacity of the land leading to overland flows 

¶ The amount of water in a watercourse exceeds the capacity of the watercourse to convey water 
leading to riverine flooding 

¶ When storm surges, tsunamis or high tides exceeding normal levels inundate low lying coastal 
areas. 

¢ƘŜ ŘŜŦƛƴƛǘƛƻƴ ƻŦ ŦƭƻƻŘƛƴƎ ƛǎ ǎƻƳŜǘƛƳŜǎ ǳƴƘŜƭǇŦǳƭƭȅ ǇǊŜǎŜƴǘŜŘ ŀǎ ΨǿŀǘŜǊ ǿƘŜǊŜ ƛǘ ƛǎ ƴƻǘ ǿŀƴǘŜŘΩΦ 
Flooding is a natural aspect of landscape function with an important ecological role essential to some 
ecosystems. Values of flooding include recharging groundwater aquifers, depositing nutrients, 
providing habitat for river and wetland species and supporting their recruitment, growth and 
productivity, and facilitating the dispersal of animals and plants. 

Flooding can occur in a variety of ways changing with weather conditions, rainfall intensity and 
location, catchment characteristics and land uses. It is critical that we understand how different 
catchments should operate and how human activity has changed flood behaviour. 

Introduction 

After the floods in 2011 there has been a significant amount of effort placed into the mitigation and 
understanding of floods (e.g. mapping, modelling, engineering studies).  The project came about 
because some key tools for managing and communicating flood behaviour were not available.   

¶ Landscape scale whole of catchment synthesis of flood understanding in order to put floods 

into context.  

¶ Important to integrate technical understanding into a format that is easily accessible by 

planners, management, and to build community understanding of how floods happen. 
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¶ The Queensland Government has also been conducting investigations into the role of natural 

assets in flood mitigation.  This project links to that, by providing the basic understanding for 

how we use the natural assets. 

Background/ aims/ purpose of the project 

The January floods resulted in loss of human life and large amounts of property and landscape 
damage. This has resulted in an estimated rebuild cost for built infrastructure of $7 Billion dollars in 
addition to environmental harm. In response to this there have been a number of activities, by local 
and state government bodies and non-government organisations like catchment groups, to address 
the outcomes of the recent floods through the state.  These projects range from specific studies in 
flood affected areas, to improvement and development of new mapping tools, to the development 
of complex computer modelling studies.   

Healthy Waterways in collaboration with the Queensland State Government have been undertaking 
a suite of flood projects to gain a better understanding about how floods affect different aspects of 
our environment. The final Reports will be available on the Healthy Waterways website from 1 July 
2013. The projects are as follows; 

¶ Impact of mud deposited by flood on Marine and Estuarine habitats 

¶ Shorebird risks from floods 

¶ Wetland and floodplain impacts- Seagrass mapping 

¶ Event Monitoring 2011/2012 

¶ And Wetland and floodplain resilience- this project 

(We will also provide links from wetland info once the reports are published). 

The aim of this project is to develop a powerful communications tool to provide an improved 
understanding of floods, using back to basics principles, for the purposes of helping to interpret the 
science and data for better uptake by planning and management organisations.  It incorporates the 
interpretation of data, expert opinion, and landholder stories in the final form as an interactive 
section of the wetlands info website. We have developed a frequently asked questions page which 
will be a good online resource. You can access this information through the following link 121112 
FAQ.doc.   A printed copy can be found at Appendix A. 

 

The fundamental understanding of flood behaviour developed by this project will underpin the 
ŀǇǇƭƛŎŀǘƛƻƴ ƻŦ ƪŜȅ ƳŜǎǎŀƎŜǎ ŦǊƻƳ ǘƘŜ ǎǘŀǘŜ ƎƻǾŜǊƴƳŜƴǘΩǎ άbŀǘǳǊŀƭ ŀǎǎŜǘǎ ŦƻǊ ŦƭƻƻŘ ŀƴŘ ŎȅŎƭƻƴŜ 
ǊŜǎƛƭƛŜƴŎŜέ ǇǊƻƧŜŎǘ ǘƻ ǊŜŀƭ ǿƻǊƭŘ ƭŀƴŘǎŎŀǇŜǎΦ   

This project useǎ ŀƴ ŀŘŀǇǘŜŘ ǾŜǊǎƛƻƴ ƻŦ ǘƘŜ vǳŜŜƴǎƭŀƴŘ ²ŜǘƭŀƴŘǎ tǊƻƎǊŀƳΩǎ Walking the Landscape 
method (see the below text box), in order to develop a whole-of-catchment understanding of water 
flow.  The final outputs of the project will be: 

¶ A whole-of-system animated conceptual models depicting how floods move across the 

catchment under natural and current conditions. 

¶ A map of different areas of flood behaviour linked to conceptual models of how the 

landscape influences flood behaviour in the area.   

¶ A map of flood stories from long term landholders that capture the variability of floods in an 

area.  

 

file://seqhww-server/Team/3000%20SCI/Flood_projects/Wetland%20and%20floodplain%20resilience/Synthesis%20Report/121112%20FAQ.doc
file://seqhww-server/Team/3000%20SCI/Flood_projects/Wetland%20and%20floodplain%20resilience/Synthesis%20Report/121112%20FAQ.doc
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Walking the Landscape ς overview 

Walking the landscape is a systematic and transparent science synthesis framework that integrates 
existing data with expert knowledge to develop robust conceptual models, which are spatially linked 
to real world landscapes.  The primary aim of the method is to aid in the development of a whole of 
landscape understanding to improve evidence-based decision making for the sustainable 
management and restoration of ecological systems.  The outputs of the method are a whole of 
system map linked to the conceptual understanding of how the environment functions.  The method 
itself is quite flexible, it can be applied for a holistic overview of environmental function, or it can be 
applied to more specific goals.   The method also addresses one of the major criticisms of broad scale 
mapping; the lack of integration of knowledge from local experts into datasets used by decision 
makers. The method and its fundamental concepts and principles are available in the document: 
άWalking the landscape: A whole of system method for understanding and mapping environmental 
processes and valuesέ ¸ƻǳ can access it through the following link 121112 Method.doc A printed 
copy is available at appendix B. 

 

General Method 

The method focuses on synthesising available information from existing literature and expert 

opinion into a common understanding of how the landscape influences flood behaviour.  The 

general process involves:   

1. Collating available knowledge, developing broad principles of flooding, and combining 

flood studies in the relevant area and available mapping data. 

2. Holding a workshop in order to synthesise the available flood information and develop a 

common understanding of how floods function across the catchment. 

3. Conduct landholder intervƛŜǿǎ ǘƻ ŎŀǇǘǳǊŜ ŦƭƻƻŘ ΨǎǘƻǊƛŜǎΩ ǘƘŀǘ ŦƭŜǎƘ ƻǳǘ ǘƘŜ ŦƭƻƻŘ 

understanding. 

4. Develop and deliver communications tools that present the information in an easy to 

understand way.  

5. LƴǘŜƎǊŀǘƛƴƎ ǘƘŜ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ōŀŎƪ ƛƴǘƻ ǘƘŜ ōǊƻŀŘŜǊ άbŀǘǳǊŀƭ ŀǎǎŜǘǎ ŦƻǊ ŦƭƻƻŘ ŀƴŘ Ŏyclone 

ǊŜǎƛƭƛŜƴŎŜ ǇǊƻƧŜŎǘέ. 

An overview of the project can be found in figure 1; the detailed version of the method is 

available in the document 121112 Method.doc.  

file:///C:/Users/tscholes/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.Outlook/5CTX62YW/121112%20Method.doc
file://seqhww-server/Team/3000%20SCI/Flood_projects/Wetland%20and%20floodplain%20resilience/Synthesis%20Report/121112%20Method.doc
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Natural assets for flood mitigation

The role of natural assets in influencing flood behaviour

Collated information

Flood mappingFlood studiesFlood modelling

Environmental 
information

Structured workshopLocal expertise

Landholder stories Sythesised information
Product 

development

Flood behaviour 
maps and 

conceptual models

Whole of system 
conceptual model

Flood story maps

Integration with the key 
messages

Science synthesis

Policy synthesis

Policy options

  

Understanding the landscape in relation to floods 

Using natural assets for flood mitigation 

The Department of Environment and Heritage Protection has reviewed a range of scientific 
research into the role of natural assets in influencing flood behaviour. The scientific evidence shows 
that natural assets can play an important role in reducing the impact of flooding on people by 
absorbing rainfall runoff, delaying flood peaks and slowing down flowing water to reduce velocity 
damage. It is clear that landscape processes are complex and it is not possible to generalise the 
extent that natural assets will change flood behaviour so it is vital to understand how a catchment 
functions and where natural asset interventions would play an effective role. It is also clear that 
extreme events will overwhelm any mitigation approach so we must learn to live with floods and 
ƪŜŜǇ Ǿƛǘŀƭ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ŀƴŘ ŎƻƳƳǳƴƛǘƛŜǎ ƻǳǘ ƻŦ ƘŀǊƳΩǎ way. The full science document and a 
review of how natural assets approaches have been implemented globally are available on the 
ŘŜǇŀǊǘƳŜƴǘΩǎ ǿŜōǎƛǘŜ: http://www.ehp.qld.gov.au/water/catchment_care.html. Please see 
Appendix C for the printed copy of this report. 

  

Figure 1.  Overview of the 
method for understanding 
flood behaviour and 
integration of the outputs 
into the natural assets for 
flood mitigation. 

http://www.ehp.qld.gov.au/water/catchment_care.html
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Focal areas 

The project centered on two diverse catchment areas for evaluation:  

 

¶ The Bremer-Warrill System, a sub-catchment of the Brisbane River, more detailed maps can 

be found at Appendix E. 

¶ The Maroochy, a small coastal catchment on the Sunshine Coast, more detailed maps can be 

found at Appendix E. 

For more detailed information please see the following link to the technical document prepared by 
EHP which outlines the specific details of how we worked in each catchment  021112 Technical 
document.doc, please see appendix D for a copy of this report. 

Policy and planning  

Healthy Waterways has produced a number of factsheets relating to flood impacts and solutions; 

Healthy Waterways- flood impacts news letters- PDF copies can be seen at appendix F 

Healthy Waterways Factsheets- flood solutions 

The IŜŀƭǘƘȅ ²ŀǘŜǊǿŀȅǎ ²ŀǘŜǊ ōȅ 5ŜǎƛƎƴ ǘŜŀƳ ƘŀǾŜ ŘŜǾŜƭƻǇŜŘ ŀ ǇǊƻƎǊŀƳ ŎŀƭƭŜŘ ΨCƭƻƻŘ ƻŦ ƛŘŜŀǎΩ in 

collaboration with The Edge- State Library of Queensland. A key aim of the project is to help 
governments at all levels and the Queensland Reconstruction Authority to access the wisdom of the 
community. Ideas received will be critiqued by a panel of industry experts and the better ideas 
developed into real-world policy recommendations for various levels of government and the 
Queensland Reconstruction Authority to assist with its task of rebuilding the state and ensuring the 
future flood resilience of Queensland. For more information please click on the following link: Flood 
of Ideas 

 

file://seqhww-server/Team/3000%20SCI/Flood_projects/Wetland%20and%20floodplain%20resilience/Synthesis%20Report/021112%20Technical%20document.doc
file://seqhww-server/Team/3000%20SCI/Flood_projects/Wetland%20and%20floodplain%20resilience/Synthesis%20Report/021112%20Technical%20document.doc
http://www.healthywaterways.org/HealthyWaterways/FloodInfo/FloodResources.aspx
http://www.healthywaterways.org/HealthyWaterways/Resources/Factsheets.aspx
http://edgeqld.org.au/
http://floodofideas.org.au/
http://floodofideas.org.au/
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aƛǘƛƎŀǘƛƻƴ ŘƻŜǎƴΩǘ ƳŜŀƴ ǇǊŜǾŜƴǘƛƻƴ 

There are a range of measures and mitigation strategies to reduce the impact of flooding including: 

¶ Locating communities and infrastructure away from flood prone areas 

¶ Using structural and non-structural approaches to 

o Improve landscape infiltration capacity to prevent small scale flooding 

o Retain water in the landscape or behind a dam to reduce downstream peak heights 

o Slow down water flows to dissipate flood energy and prevent flood waters reaching damaging 
velocities 

o Increase the flow capacity of rivers and creeks to more rapidly drain flood waters 

o Alter the path of flood waters through dams and levees to protect vital infrastructure 

¶ Strengthening community and ecosystem resilience so that systems recover more quickly. 

For more information please see the following link: 
http://www.ehp.qld.gov.au/water/catchment_care.html  

Conclusion  

Flooding is an important natural process and happens in a variety of ways for many different reasons. 
Understanding this can help inform more effective response strategies. The understanding of floods 
developed as part of this project forms an important tool to assist planners and managers to make 
decisions whilst considering their landscapes as interconnected functioning units.  It presents an 
overview of the system in simple terms to help catchment managers interpret how the different 
parts of their own landscape contribute to water movement.  Up until this point this information 
primarily existed within technical sources and required specific expertise to access.   

A next step for this project would be to convert the conceptual models into true maps, rather than to 
be limited by an understanding of function within a broad area (i.e. the flood behaviour of 
subcatchments).  True maps could be used to develop derived maps of function (e.g. a flash flooding 
map could be a combination of steep slopes x extremely restricted floodplains, and be modified by 
impervious surfaces).  We will also re-write content of this report to be more accessible to the 
general public when it is available on Wetlands Info. 

 

 

 

  

http://www.ehp.qld.gov.au/water/catchment_care.html
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Appendix A: FAQ for the Wetland and Flooding Resilience 
Project: 

 

What is its purpose? 

This project aims to provide an interpretation of technical data and expert opinion to help planners, 
management staff, and the general populace understands how the landscape influences flood 
behaviour at a catchment level of scale. It forms a component of the natural assets for flood 
mitigation project.  

 

What is this project producing? 

For each target catchment there are 3 main products: 

¶ An animated conceptual model of how the landscape influences water movement across the 
entire catchment.  

¶ A flood behaviour map of the catchment which: 
o Shows subcatchments of different flood behaviour. 
o Contains the official flood line for the catchment. 
o !ƭǎƻ ǎƘƻǿǎ ǘƘŜ ŀƭƭǳǾƛŀƭ ǎŜŘƛƳŜƴǘǎ ŀƴŘ ǎǳōǎǘǊŀǘŜ ƻŦ ǘƘŜ ŎŀǘŎƘƳŜƴǘ όǎŜŜ ά²Ƙŀǘ ƛǎ ǘƘŜ 
ŀƭƭǳǾƛǳƳ ŀƴŘ ǿƘŀǘ Ŏŀƴ ƛǘ ǘŜƭƭ ǳǎ ŀōƻǳǘ ŦƭƻƻŘƛƴƎΚέύΦ  

o Is linked to conceptual models of how floods behave in the different subcatchments.  

¶ A map of flood stories.  
o Landholder and on-ground stories of how real floods have behaved at different 

points in the landscape.  
o YouTube videos of floods which have been linked to spatial points. 

 

What are the different concepts of flooding incorporated into the conceptual models? 

The conceptual models examine the landscape using similar principles to hydrodynamic models: 

Water sources ς Where does water enter this particular subcatchment? 

Flood behaviour ς this includes different concepts of how water moves in an area, including: 

¶ Runoff ς How do the features of the landscape (the vegetation) influence the formation of 
runoff.  

¶ Catchment slope ς How does the slope of the land influence the speed at which runoff flows 
to the stream network. 

¶ Roughness (or rugosity) ς How do the features of the landscape within the flood line 
influence the speed at which water flows downstream? 

¶ Channel slope ς How does the channel slope influence the speed at which water flows 
downstream? 

¶ Floodplain ς How much floodplain is available in each subcatchment? 

Landscape condition ς How have changes to the landscape influenced the flood behaviours? 

Drainage ς Where does water drain from this subcatchment? 

 

At what level of scale do the conceptual models function at? 

The conceptual models were conceived as building blocks from which an understanding of how 
floods behave can be built.  They were developed whilst considering areas of the landscape which 
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ranged from a few square kilometres, to hundreds of square kilometres.  This is the scale they will be 
most applicable to.  If they are to be used at other levels of scale, caution should be taken with their 
interpretation.   For example, in areas like the Condamine, the floodplain in the southern regions 
appears to be small relative to the main body of the system.  However, this is purely due to the size 
of the system (over 30,000km2ύΣ ǘƘŜ άǎƳŀƭƭέ ŦƭƻƻŘǇƭŀƛƴǎ ŀǊŜ ǎǘƛƭƭ ƛƴ ǊŜŀƭƛǘȅ ƻǾŜǊ мƪƳ ǿƛŘŜ ƛƴ Ƨǳǎǘ ŀōƻǳǘ 
all areas and are likely to function as broad floodplains.   

 

What are catchments/subcatchments? 

A catchment is an area where rainfall drains into a specific body of water, in this case the river 
system. A subcatchment is a smaller catchment within this extent of land. Defining catchment areas 
can be quite tricky and depends on numerous factors, including the quality of the landscape 
topography information (the Digital Elevation Model) and the bodies of water which are being used 
to define the catchments.  

 

What are Flood behaviour subcatchments? 

The flood behaviour subcatchments are areas where floods are expected to behave differently. 
Because they are based on drainage areas, any runoff that forms within a subcatchment will join river 
flow within that subcatchment. This allows us to make comments on how changes to landscape 
features will influence runoff in a given area, and in turn how that contributes to local flooding.  

 

How is it different to existing hydrological and hydrodynamic models?  

9ȄƛǎǘƛƴƎ ƴǳƳŜǊƛŎŀƭ ƳƻŘŜƭǎ ǇǊƻŘǳŎŜ ŀ άǇǳǊŜέ ǎƛƳǳƭŀǘƛƻƴ ƻŦ how water moves across a landscape. This 
requires a large amount of technical expertise to produce and interpret the outputs of the model.  

¢ƘŜ ŎƻƴŎŜǇǘǳŀƭ ƳƻŘŜƭǎ ŦƻǳƴŘ ƘŜǊŜ ǇǊƻǾƛŘŜ ǘƘŜ άƛƴǘŜǊǇǊŜǘŀǘƛƻƴέ ƻŦ Ƙƻǿ ŦƭƻƻŘǎ ōŜƘŀǾŜ ƛƴ ŘƛŦŦŜǊŜƴǘ 
parts of the landscape. Developing the interpretation involved the use of flood models and other 
data sources. This understanding of flood behaviour is intended to facilitate government planning 
and management activities.  

 

How is rainfall included in this?  

Rainfall is not included in the conceptual models. The focus of the project was on the effect of the 
landscape, and how changes to its condition change the basic principles of how water flows across it. 
In the future it will be possible to develop a rainfall overlay. Examining how different levels of rainfall 
influence flooding behaviour.  

 

How does it incorporate existing data?  

In addition to expert opinion workshops and interviews, numerous data sources were interpreted in 
order to develop the conceptual models, these include: 

¶ Digital elevation models 

¶ Regional ecosystem mapping 
o Pre-clear 
o Remnant vegetation 
o Alluvial systems 

¶ Wetland mapping 

¶ Creeks and river lines 

¶ Queensland land use mapping 

¶ Transport networks  
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o Major roads 
o Railway lines 

¶ Official flood lines 
o Queensland Reconstruction Authority ς Flood check map  
o Council flood mapping ς the types of mapping vary, but include: 

Á Extents of known floods 
Á Q100 hydrodynamic modelling 
Á Local flood studies 

 

Can the lines on the map be used as a flood line? 

The flood line published as part of this project is based on official state and local government 
sources, but has been simplified to allow it to be easily viewable in Google Earth. As such it does not 
represent the most accurate depictions of floods available. It is recommended that the official 
government sources be used for official assessments, as these will have the most accurate and up to 
date versions of the flood mapping.  

 

What is the alluvium, and what can it tell us about flooding? 

Alluvium describes sand, gravel, clay, and silt substrates that have been deposited by river flows. As 
such it is a rough indicator of areas which have flooded under geological timescales. However, there 
are shortcomings to its use as an indicator of current flood extents.  

1. Alluvia may not be indicative of a current active floodplain, e.g. due to hydrological 
processes eroding ancestral alluvium and the deposition of newer alluvium with a different 
extent . 

2. Certain geologies may not lend themselves to the development of alluvial substrates. In 
these cases flooding may still occur, however, there will be no alluvium associated with it.  

 

As such, the alluvium should be used cautiously, it can give an indication of how floods in an area 
may have behaved historically, e.g. a broad alluvium will be indicative of an area that was likely to be 
a broad floodplain historically, but it should not be used to represent an area of current flood 
inundation.  

 

Does the alluvium affect flood flows and how does groundwater interact with floods? 

The role of alluvium and groundwater aquifers in mitigating floods is complex and will vary 
depending on conditions and the geology and topology of the area.  For example, alluvium may form 
an aquifer, storing and transmitting groundwater several kilometres to hundreds of kilometres. 
When the groundwater table in an alluvial aquifer is low there is greater capacity for the aquifer to 
store flood waters and flood waters will enter the aquifer more rapidly. So the amount of flood water 
it can absorb will be related to the speed of flow into the aquifer and its storage capacity.  Once 
flooding has ceased, the alluvial aquifer will discharge groundwater to channels over time. The 
flooding process can play a valuable role in the recharge of groundwater in alluvial aquifers on which 
many ecosystems may depend. However if the groundwater table in the alluvial aquifer is high, there 
is less capacity to store flood water and the lower pressure gradient will reduce the speed of water 
entering the aquifer. The mitigation potential of groundwater systems is dependent on all these 
factors as well as the type of geology in the area. What is clear however, is that if there are barriers 
to the infiltration of flood water (e.g. the construction of broad impervious surfaces), any potential 
mitigation that could be gained by groundwater systems is lost.  
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Where can I get more information about this project? 

In addition to the conceptual models above, there is a method document outlining the procedure 
used for developing the conceptual models. There is also a technical document that is available upon 
request.  

 

Are there any other projects that are aligned with the Wetlands and Flooding Resilience Project? 

This project is part of the broader Natural Assets for Flood Mitigation program. There is a synthesis 
report that explains how the various projects running under the program fit together.  

 

Are there any other related projects? 

This project used a variation on the Walking the Landscape framework produced by the Queensland 
Wetlands Program. The Groundwater Dependent Ecosystem mapping project used the full version of 
this framework to produce maps of ecosystems and develop a new understanding of their function. 

  



 

18 

 

Appendix B: Wetlands and Floodplain Resilience: 
Conceptual Models ς Method 

Version 1.0 

The need for flood process conceptual models 

In most areas with human populations we have a good understanding of the areas that have flooded 
in the past, and are likely to flood in the future.  In some places, where there have been sufficient 
resources, more complex hydrodynamic models have been produced that simulate how the 
ƭŀƴŘǎŎŀǇŜ ŀŦŦŜŎǘǎ ǿŀǘŜǊ ŦƭƻǿΣ ǘƻ ǇǊƻŘǳŎŜ ƳŀǇǎ ƻŦ ŀǊŜŀǎ ǿƘƛŎƘ ŀǊŜ ƭƛƪŜƭȅ ǘƻ ŦƭƻƻŘ ŜǾŜƴ ƛŦ ǘƘŜȅ ƘŀǾŜƴΩǘ 
been inundated in the past.  However, in areas which do not have significant human populations, this 
knowledge drops away, and flood studies are less frequent, or may not exist at all.  In addition, our 
ability to manage flooding, identifying how to reduce the impacts of floods, varies greatly. This is due 
to the complexities of the natural environment and the conditions leading to floods; for example, the 
patterns of rainfall can lead to different areas flooding, different flood behaviour (depending on the 
configuration of the landscape which receives the flooding flows), and the two may occur in spatially 
different locations (where the rain falls may not be the area that has the flooding problem).   

 

Understanding how the configuration, condition, and connection of the entire landscape influences 
flood behaviour is a critical first step in making better decisions about where to target management 
activities, or to identify existing natural systems that are mitigating downstream floods. This study 
ǇǊƻŘǳŎŜǎ άōŀŎƪ ǘƻ ōŀǎƛŎǎέ ŎƻƴŎŜǇǘǳŀƭ ƳƻŘŜƭǎ ƻŦ ŦƭƻƻŘ ōŜƘŀǾƛƻǳǊΣ ƛƴŎƻǊǇƻǊŀǘƛƴƎ ōŜǎǘ ŀǾŀƛƭŀōƭe data 
and expert opinion to cover the entire landscape. The work here uses a modified version of the 
Walking the Landscape framework (Walking the Landscape text box, EHP 2012) and synthesises the 
lessons from available flood information: real world, modelling, and anecdotal; to create an 
interpretation of how floods behave across an entire catchment and how changes to the landscape 
have influenced the flood behaviours.  

 

Framework to delineate areas of different flood 
behaviour 

The method presented here is based on the Walking the Landscape method (see text box), and 
utilised experts, with a long history in the study areas, to develop the conceptual models at a 
catchment level of scale, and validated these findings against real flood stories from landholders at a 
local level of scale. The focus of the project was not to explain all aspects of flooding, but to discuss 
how floods behave in a landscape.  Many things influence flooding (see Error! Reference source not 
found.), the project focused on how landscape configuration influences water movement. It involves 
developing spatially linked conceptual models of how different parts of the landscape influence flood 
behaviour through a catchment.  
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<TEXT BOX>Walking the Landscape 

Walking the landscape is a systematic and transparent science synthesis framework that 

integrates existing data with expert knowledge to develop robust conceptual models, which are 

spatially linked to real world landscapes. The primary aim of the method is to aid in the 

development of a whole of landscape understanding to improve evidence-based decision 

making for the sustainable management and restoration of ecological systems. The outputs of 

the method are a whole of system map linked to the conceptual understanding of how the 

environment functions. The method itself is quite flexible, it can be applied for a holistic 

overview of environmental function, or it can be applied to more specific goals. The method and 

its fundamental concepts and princƛǇƭŜǎ ŀǊŜ ŀǾŀƛƭŀōƭŜ ƛƴ ǘƘŜ ŘƻŎǳƳŜƴǘΥ ά²ŀƭƪƛƴƎ ǘƘŜ ƭŀƴŘǎŎŀǇŜΥ 

! ǿƘƻƭŜ ƻŦ ǎȅǎǘŜƳ ƳŜǘƘƻŘ ŦƻǊ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ŀƴŘ ƳŀǇǇƛƴƎ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǇǊƻŎŜǎǎŜǎ ŀƴŘ ǾŀƭǳŜǎέ 

</TEXT BOX> 

Inclement conditions 
Rainfall patterns ς location, 

intensity, wetness of the 
landscape

Landscape configuration
Depressions, steepness, 

confluences, constrictions, 
size/shape of channel

Flood types
How a specific flood 

behaves

Landscape features
Soil type, depth, water 

holding capacity, vegetation 
type and density

 
Figure 1. Flood behaviour is influenced by three main factors.  This project focuses on landscape 
configuration and the landscape features 

 

The method 

Maps for interpretation 

Initial development centred around the collation of easily available data in order to produce maps of 
the areas that would reflect, or provide some insight into how water flows across the landscape, and 
could act as a stimulus for expert discussion. The layers used to produce the maps are as follows: 

 

The main map used for landscape interpretation represented the topography of the landscape and 
the flooding areas (Error! Reference source not found.):  

¶ Map of Steepness (Derived from an available DEM using the Slope tool in the Spatial Analyst 
package of ArcGIS 10.0 (ESRI 2012)). 

¶ Natural system mapping 
o Wetlands  
o Creek/river lines 
o Alluvial lines 
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¶ An official flood map.  
o QRA Interim floodplain map 
o Available flood lines from councils (Q100, maximum flood extent, etc.) 

 

The second map produced represented the natural state of the landscape, setting a baseline for 
roughness and runoff development across the landscape (Error! Reference source not found.): 

¶ Natural system mapping 
o Wetlands  
o Creek/river lines 
o Alluvial lines 
o Regional ecosystem pre-clear vegetation structure 

 

The final map for interpretation represented the current state of the landscape, to demonstrate how 
anthropogenic changes will have influenced the roughness, runoff development, and flow of water 
across the landscape (Error! Reference source not found.): 

¶ Queensland Land Use mapping 
o Grazing land use 
o Agriculture 
o Urban areas 
o Mines 

¶ Major road and rail lines 

¶ Natural system mapping 
o Regional ecosystem remnant vegetation structure.   

 

 

A few points need to be made about the alluvial line; it is not a flood line.  The alluvium is a type of 
geology that is deposited by processes of inundation.  As such, in geological history, the alluvial areas 
would have experienced flooding, but will not be currently representative of areas which are flooded.  
An example of one of the reasons why the alluvium does not represent current flooding extent can 
be found in the conceptual model of reliced alluvium on WetlandInfo (INSERT REFERENCE). However, 
it can be a tool for comparison to flood maps, and inconsistencies between them can be used to 
explain different flood behaviours (Comparing flood lines text box).  The alluvial mapping is not a 
flood extent and should NOT be used to represent areas which flood in the landscape, or replace the 
existing flood mapping.  
 

<TEXT BOX: Comparing flood lines>Comparisons between different flood line data was a key tool in 
guiding expert conversation. Different flood lines vary because the method behind collection of each 
dataset is designed for a specific purpose (e.g. planning purposes, potential maximum flood extent, 
flood extents from actual events, q100 flood line) and/or may focus on different types of flooding 
(e.g. river floods, overland flow paths). As such, each dataset gives a slightly different perspective of 
how floods occur in the landscape, and the extent of what the flood affects. It is therefore important 
to include all available flood lines as data sources. The expert opinion, the qualitative descriptions of 
the flood behaviour guides which flood line is used in the final product.</TEXT BOX> 

 

In addition to the data for interpreting flood behaviour, a number of common layers/labels were also 
included to assist the experts in orienting to the locations on the map: 

¶ Town names 

¶ Creek/river names (depending on availability) 
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¶ Urban areas 

¶ Road and rail network 

 

Figure 2. Maroochy terrain map for stimulating expert discussion. Contains information on flood lines, 
natural systems, and slope for interpretation of flood behaviour, and urban areas and transport 
networks are included and labelled for spatial orientation.  
 












































































































































































































































