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Strategic alignment
Regional Performance Objectives (RPOs):

e This project relates the Cockatoo Swamp (Ck floodplain
wetlands) priority wetland and the water regime
performance objective group ie Water regime imple-
mented (incorporating understanding of groundwater
contributions) to meet ecological watering objectives,
improve ecosystem services, cultural and social value.

Key Research Areas:

e Hydrology and Environmental flows: Improving our
understanding of the responses of key environmental values
to flow regimes to refine our environmental flow objectives.

e Wetlands and Estuaries: Improving our understanding of
management technique that are most effective to protect
and improve the ecological health of wetlands and
estuaries.

Summary

This project supports a targeted monitoring, evaluation,
reporting and improvement (MERI) program to inform the
adaptive management of critical swamp forests at the Yellingbo
Nature Conservation Reserve (YNCR). Over the past seven years,
this monitoring has focussed on assessing the vegetation
response to Melbourne Water’s hydrology works at the
Cockatoo Swamp.

The works, which included partial levee bank removals, a four-
year pumping trial, and trial instream structures, aimed to
naturalise water regimes within the Cockatoo Swamp, and thus
arrest tree die-back and improve the condition of vital habitat
for the critically endangered Helmeted Honeyeater and lowland
Leadbeater’s Possum.

Recommendations

¢ Enhance existing (at the ‘rock chute’), and introduce new
(e.g. at Young’'s Swamp), instream structures where incised
channels limit river-floodplain connectivity. The aims of
these works are to increase the frequency and extent of
engagement of disconnected floodplain areas and reduce
sediment inflows into dieback-affected areas.

e All current vegetation monitoring at Yell- ingbo be reviewed
in collaboration with relevant stakeholders, and that the
Traditional Owners, Wurundjeri Woi Wurrung people, be
included in this process and future monitoring at the site.
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What did we do?

1. Developed water regime recommendations to restore
Eucalyptus camphora swamp forests that provide habitat for the
critically endangered Helmeted Honeyeater and Leadbeater’s
Possum (Figure 1).

These recommendations were based on a range of investigations
including:

e Areview of the literature concerned with the interactions
between water and ecological systems (ecohydrology).

¢ Nursery based seedbank and tree survival and growth
experiments.

* Monitoring of plant phenology — flowering, seedfall and
dispersal in the field.

2. Developed and implemented a water level and vegetation
condition monitoring to assess the vegetation response to
Melbourne Water hydrology works aimed to restore swamp
forest within the Cockatoo Swamp (Figure 2).

This vegetation condition monitoring program implemented
since 2018 includes:

e Surface water-level monitoring

¢ Annual individual tree condition assessments and stand
condition assessments at six sites using hemispherical
photography.

e Annual surveys of permanent quadrats at each site to
monitor for seedling recruitment and mid/understorey
vegetation change.

* Photo-point monitoring.

3. Ecohydrological investigation of potential instream structures
(Figure 3).

We used a purpose-built TUFLOW hydrological model to
examine the likely ecohydrological outcomes of the
enhancement of existing and/ or introduction of new instream
structures within the Cockatoo Creek where incised channels
limit connectivity/watering of the Cockatoo Swamp (e.g. at the
existing ‘rock chute’, and in the vicinity of ‘Young’s Swamp’)
(Russell and Greet 2020).

4. Review current vegetation condition monitoring at Yellingbo.

A review of the full range of vegetation monitoring activities at
Yellingbo — including the current Cockatoo Swamp vegetation
condition program, permanent quadrats established by
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Figure 1. Environmental watering objectives for E. camphora swamp forests at Yellingbo Nature Conservation Reserve.

Melbourne Water in 2006, and vegetation monitoring recently

com

missioned by Parks Victoria (Dell 2020). This monitor- ing is

being reviewed with regard to key objectives, including (but not
limited to): ecohydrological understanding of Yelingbo’s swamp
forests; vegetation condition across the reserve and particularly
in critical habitat areas; and ability to assess the outcomes of any

plan

ned management interventions (e.g. instream structures).

What did we find?

Through a range of ecohydrological investigations, we
determined the environmental watering requirements of
threatened swamp forests that provide habitat for the
critically endangered Helmeted Honeyeater and
Leadbeater’s Possum at Yellingbo (Figure 1).

That temporary instream structures (weirs) and result- ing
flooding had multiple vegetation benefits including
increased growth of extant trees and planted seedlings,
germination of seedlings and seedfall (Figure 2).

The introduction of permanent instream structures would
be successful in promoting floodplain engage- ment and
thus improving wetting and drying regimes and vegetation
condition more broadly at Yellingbo. The greatest benefit of
the structures would be an increased frequency and
duration of flooding, and increased flooding extent, during
moderate to high flow events (Figure 3).

In the longer term, instream structures also have the
potential to reduce sediment loads flowing into die- back-
affected areas of the Cockatoo Swamp and facili- tate the
recovery of critical swamp forests therein.

Future direction and Knowledge gaps

Ecohydrological investigation of potential instream
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structures. The TUFLOW modelling will be extended to
further investigate either specific functional designs or
additional structures as required

For the purpose of setting key objectives for vegetation
monitoring at Yellingbo, two specific gatherings are
planned:

A workshop of relevant stakeholder (Friends of Hel- meted
Honeyeater, Zoos Victoria, Parks Victoria, etc.) to discuss
objectives of any long-term monitoring of vegetation
condition at Yellingbo;

An ‘On Country’ day with the full Narrap Unit and relevant
stakeholder to discuss long-term monitoring at Yellingbo.

How are we sharing findings?

Reports prepared for Melbourne Water

Greet, J, Russell, K. and Fischer S. (2021) Cockatoo Swamp
Monitoring Program 2015-2021: Vegetation response to
hydrology works. The Waterway Ecosystem Research Group.
Technical Report 21.2. The University of Melbourne.

Greet, J., Fischer, S. and Fedrigo, M. (2020) Cockatoo Swamp
Monitoring Program 2015-2020: vegetation response to
hydrology works. Technical report 20.8. Melbourne
Waterway Research Practice Partnership. The University of
Melbourne.

Russell, K. and Greet, J. (2020) Yellingbo instream structure
investigation. Technical report 20.5. Melbourne Waterway
Research Practice Partnership. The University of Melbourne.

Greet, J. (2019) Cockatoo Swamp Monitoring Program
2015-2019: early vegetation response to hydrology works.
The Waterway Ecosystem Research Group. Tech- nical
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Russell, K. and Greet, J. (2018) Cockatoo Swamp Inundation
Modelling. August 2018. Melbourne Waterway Research-
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Figure 2. Schematic of Macclesfield Creek study
Site showing the locations of two trial diversion
Weirs built within a channelised section of the
creek with the aim to reconnect adjacent
floodplain areas and restore degraded swamp
forests.
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For more details on the research outcomes of this project,
or other projects of the MWRPP, please contact:

Rhys Coleman
Waterways & Wetlands Research Manager (Applied Research)
rhys.coleman@melbournewater.com.au

Slobodanka Stojkovic
Knowledge Broker, Waterways & Wetlands Research
slobodanka.stojkovic@melbournewater.com.au
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Figure 3. Depth and flooding extent differences between scenario 1 (rock chute 1 raised)
and current conditions for July 2019 (370 ML/d) high flow event.
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