IEC Physical Form sub-index

The Index of Estuary Condition (IEC) integrates
information for five key aspects of estuary condition:
Physical Form, Hydrology, Water Quality, Flora and Fish.
These sub-indices are aggregated to provide an overall
‘snapshot’ measure of environmental condition at the
time of monitoring.

Estuaries are characterised by the movement of plants,
animals, nutrients, sediment, and water both
longitudinally (i.e. between freshwater, estuarine, and
marine environments) and laterally (i.e. into fringing
habitats). Anthropogenic changes to the physical form of
estuaries and their shorelines can compromise
longitudinal and lateral movements, which in turn can
affect estuary condition.

The IEC Physical Form sub-
index has two measures:

1. Artificial Barriers

2. Artificial Shorelines

Artificial Barriers

Artificial barriers can threaten flora and fauna within
estuaries by interrupting their movement and/or reducing
the extent of estuarine habitats. Common artificial
barriers in estuaries are weirs, causeways and culverts.
Some barriers completely impede the movement of biota
in estuaries, whilst other barriers partially impede
movement.

The metric for Artificial Barriers in the IEC is the
percentage of the natural length of the estuary that has
been affected by an artificial barrier. Whether it is a
partial or complete barrier is also considered.
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Table 1: Scoring criteria for Artificial Barriers

% of estuary Score if partial Score if

length affected barrier complete barrier
0 5 5
>0-5 5 4
>5-25 4 3
>25-50 3 2
>50 2 1

Artificial Shorelines

Artificial shorelines can alter the hydrodynamics of
estuaries and limit their migration in response to sea-
level rise or reduced inflows induced by climate change.
They often impede or prevent the movement of plants,
animals, sediment, nutrients and water between
estuaries and their fringing habitats, affecting important
processes, such as organic matter breakdown.
Hardened or armoured estuary shorelines may reduce
subtidal and intertidal habitat availability. Also, artificial
shorelines are often more readily colonised by
introduced species than their native counterparts,
enhancing the spread and establishment of introduced
species in estuaries.

Atrtificial shorelines along Elwood Canal estuary (DELWP)

The metric for the Artificial Shorelines measure in the
IEC is the percentage of an estuary’s perimeter
consisting of artificial (i.e. built) structures.
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Table 2: Scoring criteria for Artificial Shorelines

0-0.1 5
>0.1-1 4
>1-10 3
>10-50 2
>50 1

The Physical Form sub-index score was calculated by
combining the Artificial Barriers and Artificial Shorelines
measures. The scores for each measure were added
together and converted to a scale of 1 to 10, using the
equation:

Physical Form score = (((Artificial Barriers score +
Artificial Shorelines score) —2) x 9)/8 + 1

State-wide condition assessment programs provide
information about the overall environmental condition of
Victoria’'s waterways and are vital for guiding state and
regional planning. The current approach is to rotate
these assessments among estuaries, wetlands, and
rivers at the long time-frames (10 years or more)
expected for changes in condition at the broad spatial
scales assessed, and in response to changes in threats,
management regimes or environmental contexts. In the
intervening periods, planning and management will be
informed by targeted monitoring of key aquatic values
and threats at specific waterway assets, evaluations of
the effectiveness of management interventions, and
strategic research to fill critical knowledge gaps.

For further details for IEC methods see:

DELWRP (2021). Assessment of Victoria’s estuaries
using the Index of Estuary Condition: Background and
Methods 2021.

Natural shorelines at the mouth of Wingan River estuary (Sean Phillipson, EGCMA)

The State of Victoria Department of Environment, Land, Water and Planning 2021

This work is licensed under a Creative Commons Attribution 4.0
@ International licence. You are free to re-use the work under that

Al licence, on the condition that you credit the State of Victoria as
author. The licence does not apply to any images, photographs or branding, including
the Victorian Coat of Arms, the Victorian Government logo and the Department of
Environment, Land, Water and Planning (DELWP) logo. To view a copy of this licence,
visit http://creativecommons.org/licenses/by/4.0/
ISBN 978-1-76105-727-4 (pdf)
Disclaimer
This publication may be of assistance to you but the State of Victoria and its employees
do not guarantee that the publication is without flaw of any kind or is wholly appropriate
for your particular purposes and therefore disclaims all liability for any error, loss or
other consequence which may arise from you relying on any information in this
publication.

Accessibility

If you would like to receive this publication in
an alternative format, please telephone the
DELWP Customer Service Centre on 136186,
email customer.service@delwp.vic.gov.au, or
via the National Relay Service on 133 677
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