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Overview:

• Project aims

• Management need

• Decision support tools

➢ RESTORE beta version

➢ Waterway factsheets

➢ Riparian guidelines

Tools on USB stick and online



Project aims:

Goals

▪ To develop tools that support regional decisions to 

optimise the management and restoration of urban 

waterways over a range of scales

▪ To create a platform that houses knowledge and makes it 

available to practitioners

Project B2.2/3

“Protection and restoration of urban freshwater 

ecosystems: informing management and planning ”



Background:

Urban Stream Syndrome

Flashy scouring flows

Increased flow volume

High water temperature

High nutrient & pollutant levels

Eroded channel

Decline in retention of organic matter

Low biodiversity particularly sensitive 

species



Tailored management:

• Stream restoration is typically generic

• Heterogeneity in the Urban Stream Syndrome 

Physico-chemical WQ
Hydrology

Longitudinal Connectivity Geomorphology Vertical ConnectivityNutrient Water Quality Riparian Lateral ConnectivityBiota
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Framework: Management goal includes 

‘holistic repair’





RESTORE Scope:

▪ assists managers to prioritise their on-ground effort once a restoration site has been identified

"what type of restoration efforts are likely to deliver us the best ecological return for this site/reach?“

▪ assumes that stakeholders have agreed that ecological integrity is an aspirational goal for the site

▪ has been designed for flowing freshwaters

▪ has been designed for an urban and peri-urban context

▪ facilitates dialogue among stakeholders about the focus of on-ground actions

▪ creates a transparent platform to document why decisions were made

▪ is a repository of scientific evidence to broaden knowledge and build institutional capacity

▪ is simply that - a tool (assumptions, limitations)

▪ should be particularly helpful in data-limited situations and can be used to identify knowledge gaps for future research 

The TOOL:



Prioritisation:

The tool prioritises the 9 ecosystem 

components using three criteria:

▪ Importance to natural ecosystem function

▪ Stress due to urbanisation / land use change

▪ Potential for recovery

Low 

management 

incentive

High 

management 

incentive

Physico-chemical WQ
Hydrology

Longitudinal Connectivity Geomorphology Vertical ConnectivityNutrient Water Quality Riparian Lateral ConnectivityBiota

Management effort will yield the largest ecological 

return when it targets ecosystem components that: 

(i) exert significant influence on the ecosystem 

function of the site, (ii) are highly altered, and (iii) 

have a good capacity for recovery



Running the tool:

There are 126 questions in 4 tabs

Fill in blue cells



Output:



Example:
Question: There are 4 urban stream sites across Melbourne that have been identified 

as important for rehabilitation. Each site has different environmental and urban 

characteristics. Which ecosystem components should be the priority of on-ground 

activity at the different sites? 



Next steps:

The OUTPUT from the TOOL will have revealed which ecological components are a priority for 

repair. You now need to decide what on-ground actions to implement to fix the priority ecological 

components, and you need to monitor to learn if your efforts have been successful or not.

Which on-ground actions should you implement?

Can you work in the catchment or just at the site?

Go to the urban waterway factsheets

Go to the Riparian guidelines



Urban waterway factsheets:



Urban waterway 

factsheets:

Each factsheet provides

▪ Strategies

▪ Actions

▪ Information

▪ Guidelines

Some strategies will be more suitable than others given 

urban constraints

Some actions will be more suitable than others given your 

setting



Riparian Guidelines:



Outputs

▪ Beesley et  al (in prep) RESTORE: a prioritisation tool to assist managers in the holistic repair of urban waterways in data-limited systems.

▪ Middleton et al (in prep) Reach- and catchment-scale influences on the cross-sectional distribution of nutrients (N,P,C) instream: a study at multiple spatial scales to guide restoration in a 

human-modified flat sandy landscape

▪ Beesley et al (2019) Flow-mediated movement of freshwater catfish, Tandanus bostocki, in a regulated semi-urban river, to inform environmental water releases. Ecology of Freshwater 

Fish.

▪ Beesley et al (2018) Improving the ecological function of urban waterways: a compendium of factsheets. CRC Water Sensitive Cities, Melbourne, November 2018.

▪ Gwinn et al (2018) Hierarchical multi-taxa models inform riparian vs hydrologic restoration of urban streams in a permeable landscape. Ecological Applications, 28: 385-397.

▪ Beesley et al (2017) Riparian design guidelines to inform the ecological repair of urban waterways. CRC Water Sensitive Cities, Melbourne, October 2017.

▪ Beesley et al (2016) Are our urban streams on fire? Using studies on fire to learn about the Urban Stream Syndrome. Proceedings of the 8th Australasian Stream Management Conference, 

Blue Mountains, p 683-690.

▪ Bhakasar et al (2016) Will it rise or will it fall? Managing the complex effects of urbanization on base flow. Freshwater Science, 35: 293-310.

▪ Utz et al (2016) Ecological resistance in urban streams: the role of natural and legacy attributes. Freshwater Science, 35: 380-397.

PhD Student: Jen Middleton

artist behind the factsheets (ooid scientific), ongoing research in Perth
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Questions about tools:   leah.beesley@uwa.edu.au


