
   

Tasmanian Indicator Compendium 
NRM Estuarine, Coastal and Marine Indicator  

plus the Tasmanian Extension: 

Shoreline Position 
This document forms part of the Tasmanian Indicator Compendium and includes:  

the NRM ECM Indicator (here named “Sedimentation/erosion rates”) AND the Tasmanian 
Extension. 

 
Please note that both the Indicator and the Extension need to be read in the 
context of the Coastal CRC Users’ Guide to estuarine, coastal and marine 
indicators for regional NRM monitoring (Scheltinga et al., 2004).  

The Coastal CRC Users’ Guide provides both the context and the required 
methods for selecting and applying the Indicator, including the identification 
of environmental Issues and Stressors. The Indicator itself is also sourced 
from the Users’ Guide. 
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The Coastal CRC Indicators Users’ Guide is available from:  
http://www.coastal.crc.org.au/Publications/indicators.html 

The individual NRM Indicator documents are available from: 
http://www.nrm.gov.au/monitoring/indicators/index.html 
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Sedimentation/erosion rates

Indicator status: for advice

Why do we need to monitor the sedimentation or erosion rates within
an estuarine, coastal or marine system

Sedimentation deposits material from the water column to the bed of the water
body. Erosion removes material. The sedimentation/erosion rate encountered in
waterways is variable naturally due to the variability of natural processes such as:

� water-current/flow patterns;

� climate (rainfall, seasonality); and

� geology and slope (or topography).

Human activity (e.g. dredging, impoundments, hydrodynamic alterations, land
clearing) may also change sedimentation/erosion rates.

Changing sedimentation/erosion rates can change the form and function of
waterways; they may cause:

� redefinition of shoreline and mudflats;

� channel infilling;

� smothering or removal of habitat/benthic community;

� increased turbidity levels; and

� burial or resuspension of nutrients, trace elements, toxicants and organic
matter.
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How will monitoring the sedimentation or erosion rates within an
estuarine, coastal or marine system help

Enhanced sedimentation rates results in an increase in the maturity of coastal
waterways and a decrease in their overall lifespans. It may also reduce
biodiversity, health and integrity of coastal ecosystems. An accurate assessment
of the rate and nature of sedimentation within coastal waterways and any changes
in other relevant parameters over time is needed in order to make better-
informed management decisions.

Information on sedimentation and erosion can be found at the OzEstuaries
website <www.ozestuaries.org/indicators/indicators.html>.

Sedimentation/erosion is most likely to respond to aquatic sediments and
hydrodynamics; and may also respond to changes in freshwater flow regimes.

Sedimentation/erosion is associated with:

� beach/foreshore erosion and accumulation;

� lost and disturbed biota through smothering, filter feeder and grazing animals,
physical abrasion of gills and behavioural changes, lower light availability for
benthic plants, etc.;

� loss of boating access (shallow banks/flats);

� increase in diffuse sediment sources from catchment clearing, land use and
run-off (rural and urban);

� dredging, trawling causing resuspension of sediments and dumping of dredged
material;

� change in environmental flows through water and frequency of floods from
catchments altered by dams, barriers, water extraction, levees, impoundments
and weirs, increased hard surfaces, land cover, decreased/increased water
velocity;

� episodic and large-scale events (drought, floods, storms, cyclones, bushfires);

� erosion and sedimentation (deposition);

� changed frequency of opening and closing of estuary mouth;

� lost/disturbed habitat through smothering and erosion;

� poor water quality from turbidity; and

� urban development causing loss of coastal habitat and increased erosion.
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How can we monitor the sedimentation or erosion rates within an
estuarine, coastal or marine system

Detailed monitoring methods for sedimentation/erosion rates can be found in
numerous scientific publications.

Monitoring methods depend on the region and particular aspects of the study.
Whenever possible, methods should be consistent with commonly used protocols
to maintain consistency between regions and allow for comparison. Expert local
advice should be obtained to ensure that monitoring is conducted at an
appropriate spatial and temporal scale to allow data to be statistically assessed
so that demonstrated changes are verifiable.

Differing levels of complexity will be required for data collection and analysis and
interpretation (see Table 1).

Table 1. Level of complexity needed to collect, analyse and interpret data. ‘Easy’ complexity would mean
that a person with little experience could easily learn how to collect/interpret the data. ‘Moderate’ would
require a person with a couple years experience and ‘hard’ would require an expert with several years of
experience.

Applicable stressors Cost† per sample Complexity Complexity
(data collection) (data interpretation and analysis)

Aquatic sediments <$30 Hard Hard
Hydrodynamics Hard Hard

Sources of monitoring information‡

NT: Department of Infrastructure, Planning and Natural Resources

SA: Department for Environment and Heritage, Coastal Protection Board

† Costs provided are for comparison against other potential indicators and are approximate and only for the collection and
analysis of samples. They do not include costs relating to personal salary/travel, maintenance/calibration of equipment,
or the purchase of other equipment such as boats, trailers, scuba gear, etc. which may be needed for monitoring the
indicator. The major cost for any monitoring study is usually personal salary costs. Costs given will change over time and
by location, and should be thoroughly investigated and scrutinised before being used in any financial planning.

‡ This list of organisations that can supply monitoring information is for guidance only. Roles (and names) of agencies
regularly change. Agencies listed should be the first point of contact, though many of the indicators are measured by
others, particularly university researchers and community monitoring groups, from around Australia.

Monitoring locations

In general, monitoring should occur in estuarine and coastal areas where human-
induced changes to sedimentation/erosion rates are thought to be having
detrimental impacts on the system. Sites that are not disturbed should also be
monitored.

Monitoring frequency

Annual monitoring is sufficient for most studies. However, more frequent
monitoring may be needed, depending on the study and aspects of the
management actions and natural resource management issues being monitored.

Data measurement methods

Sedimentation and erosion rates are measured in terms of vertical change in
sediment surface (i.e. accumulation or loss) over time. Sedimentation rate may
also be measured as sediment mass accumulation (i.e. density per unit area over
time). This is more accurate in systems where compaction or change in sediment
composition is important.
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The method commonly used to determine sedimentation/erosion rates is to
install rods in the sea bed to measure depth changes. Large changes in
sedimentation/erosion rates occurring over longer time periods can be measured
from the differences observed in bathymetric maps from different time periods.
This method cannot estimate recent sedimentation rates.

Data analysis and interpretation

Changes in sedimentation/erosion rate data can be used to determine whether a
waterway has been subjected to enhanced sediment loads or erosion caused by
human action.

A significant increase in sedimentation rate within an area is often the result of
increased:

� sediment load entering the system (e.g. from land clearing); or

� resuspension and deposition from within the system (e.g. from dredging
activities).

Changes to the hydrodynamics of a waterbody will also result in changes to
sedimentation and/or erosion rates (e.g. sea walls can change the water-current
pattern occurring along the coast and cause increased beach erosion in some
areas and increase sand accumulation in others).

It is beneficial for data interpretation, if monitoring is associated with monitoring
of aquatic sediments and hydrodynamics. Data interpretation may also benefit
from monitoring of appropriate physical-chemical condition indicators associated
with the stressor hydrodynamic.

Data storage

Data should be stored by state/territory agencies and by the data collectors (if
different). If possible, the public should have access to the data (and report
summaries) through a website hosted by state/territory government.

Monitoring and reporting products

The annual changes in sedimentation/erosion rate, with estimates of uncertainty
(e.g. 95% confidence limits), should be reported for each location and is probably
best represented by tables and graphs. Once sufficient information on
sedimentation/erosion rates is available for a location, it will be possible to
produce tables or graphs showing trends and their statistical significance. These
trends can then be reported as an estimate of change from previous baseline data.
The size of change that could be statistically detected with the methods used,
should also be reported.
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Proposed responsibilities

Data on sedimentation and erosion rates has been gathered for a few estuarine
and coastal areas from around Australia. Some state/territory agencies, major
research institutions (in particular, CSIRO) and universities have collected and
stored most of the data.

Regional bodies who choose to monitor species abundance should incorporate
their data into existing surveys to assist in determining regional baseline data and
later comparison to detect real change.

While consideration should be given to who is responsible for data collection,
collation, analysis and interpretation, storage and management, and the
generation of reporting products; it is most likely that where existing monitoring
by state/territory/Australian Government agencies occurs, then it should be used
by regional bodies as it is the most cost-effective and efficient option, and has
been subject to quality assurance.

Links to other indicators and matters for targets

Sedimentation/erosion rates are linked to:

� animal or plant species abundance (indicator); and

� turbidity/water clarity (indicator).

Further information and references

Radke LC, Smith CS, Ryan DA, Brooke B, Heggie D & contributors 2003, Coastal
Indicator Knowledge and Information System I: Biophysical Indicators,
Geoscience Australia, Canberra. Available at <www.ozestuaries.org/
indicators/indicators.html>.

Glossary

Baseline data
Information collected to comprise a reference set for comparison with data
collected at a later time; used to interpret changes over time usually after
some condition has been changed.

Benthic
On the bottom of a body of water or in the bottom sediments.

Impoundment
An accumulation of water into ponds/dams by human-engineered blocking
of natural drainage.

Spatial
Pertaining to space or distance.

Temporal
Pertaining to time.

Topography
Detailed study of the surface features of a region.
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Tasmanian Extension 
(Note: This document MUST be read with the base Estuarine Coastal and Marine NRM 
Indicator document with the same name. The base documents can be obtained from: 
http://www.nrm.gov.au/monitoring/indicators/index.html) 

1. Indicator Name 

Shoreline position (ECM Indicator: Sedimentation/erosion rates) 
TasExtension Status: version 1.0 (draft) 

2. Summary 
Précis of the Tasmanian approach to this indicator 

The proposed Coastal CRC indicator of Sedimentation/erosion rates is problematic as 
it is very broad, difficult to measure and little data exists to date. An alternative 
indicator is proposed called Shoreline Position. While there is little historical data, 
progress is being made on developing the methodology through the TASMARC 
project. 

3. Tasmanian Perspective 

Environmental Context  
An explanation of the environmental and ecological context, if any, that requires a 
unique application of this indicator in Tasmania.  

None identified. 

Monitoring Requirements and Effort  
A description of the current drivers for monitoring this indicator at a statewide level 
and/or at the regional level, including legislative requirements and existing 
monitoring efforts.  

• There are currently no identified monitoring requirements for shoreline position. 

• However, the State Government has initiated a Climate Change Project that is 
developing strategies for coastal adaptation. A consultant's report (Sharples, 2004) 
on coastal vulnerability produced for the Climate Change Project recommends 
the following shoreline monitoring: 

“Programs to monitor the response of a range of Tasmanian shorelines to sea level 
rise should be funded, encouraged and supported. Monitored shorelines should 
include high risk indicative coastal vulnerability zones that are under development 
pressure, relatively undisturbed beaches (as "benchmark" sites), and a broad 
representative range of shoreline types distributed around the Tasmanian coast.” 

• Some work is beginning on developing monitoring techniques for measuring 
trends in shoreline position. This includes the TASMARC project, which is 
designed to include community groups, and a second associated project 
developing precision aerial photogrammetry techniques (Chris Sharples, Pers. 
Comm.). 
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Indicator Critique  
A critique of the national indicator, if required.  

None identified. 

Linkages with other Indicators 
Noted here are, firstly, whether this indicator is dependent on other indicators and, 
secondly, any overlaps with other NRM Matters for Target and Indicators.  

1. None identified.  

2. None identified. 

Discussion 
A brief discussion that synthesises how the current resources and data availability 
interacts with the environmental context, the monitoring requirements and criticisms 
of the proposed NRM Indicator (i.e. the CRC proposal).  

This indicator is just beginning to receive attention in Tasmania.  

4. Recommendations 
Note that the major Tasmanian data sources (i.e. data sets and reports) relevant to 
this Indicator are documented in Appendix 1 of this document to assist with locating 
data and data custodians. 

Preferred Methodology/s 
Identifies the methods (or methods) that have “preferred” status. Ideally, these are 
the methods with which all new data are collected, analysed and interpreted OR 
which are implemented in addition to any other methods.  

A brief explanation of the reasons for using each method is presented (e.g. “This is 
the internationally recognised methodology.” OR “Even though this methodology is 
relatively simplistic and there is currently no central data repository, it will be 
possible in the future to combine data collected with the preferred method.”). 

None identified, though the TASMARC project is showing promise. 

Note also there is a pilot project at Lauderdale, which is currently being carried out by 
Chris Sharples, that is using a combination of conventional survey data (in this case 
from TASMARC), aerial photography and satellite imagery (QuickBird). This could 
lead to an enhanced “TASMARC” which integrates these three techniques. 

Preferred Dataset/s 
Identifies the data set (or data sets) that have “preferred” status. Ideally, these are 
the data sets to which new data are appended.  

A brief explanation of the reasons for contributing to each data set is presented (e.g. 
“Even though these data are collected with simple technology, this is a long term 
data set that would be useful to extend.” OR “This is a well organised and resourced 
data set that is expected to be maintained by the custodian well into the foreseeable 
future and has excellent access arrangements in place.” OR “This data set is likely to 
become the new standard in this field.”). 

None identified. 
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Data management 
For each “preferred” data set, the protocols required for managing the actual data 
set are identified. This includes: 

• The identification of the “preferred” custodian. 

• The identification of suitable access, licensing, intellectual property and quality 
standards and agreements. 

• A description of the standards defined by the data custodian of the “preferred” 
dataset including the structuring and formatting required of the data itself (e.g. 
standard coordinate systems, projections, datum, scale, accuracy, file format). 

• How to achieve completion of ANZLIC compliant metadata, if required. 

In order to succeed, TASMARC requires initial training of community groups in data 
collection and management as well as the establishment of data collation protocols 
and long-term (decadal) data custodianship. 

5. Information Product/s 
Generally, IPs need to be specific to the level of reporting (i.e. regional, statewide or 
national) and therefore need to be defined in the context of the question to be 
answered. It is at this stage that the quality, or “fitness-for-use”, of the data sources 
is evaluated.  

This section provides a description of each of the Information Product/s (IP/s) that 
are available, if any, to support the Indicator. These can include Indices generated 
from single or multiple data sets. They may consist of text, maps, tables or charts. 
Note that it may also include proto-IPs, that is, potential or incipient IPs that can be 
reasonably anticipated to be useful in the future. 

Change in shoreline position through time. 

6. References 
Sharples, C., 2004. Indicative mapping of Tasmanian coastal vulnerability to climate 

change and sea level rise: Explanatory Report, Department of Primary 
Industries and Environment, Hobart: 126. 
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Appendix 1: Data source/s (includes Methods and “Preferred” Status 
potential for each) 
This is a listing of each of the individual data sources available to support the 
Indicator (via the Information Products). It includes the following:  

• A means of identifying the data source including a document/report citation OR 
the name and location of the data set or data custodian (e.g. via an ANZLIC 
metadata ID number with a link to the Tasmanian Spatial Data Directory – TSDD 
e.g. http://www.thelist.tas.gov.au/asdd/ANZTA0025000002.html). 

• The current methodology used to collect the data, or a reference to the 
documented method/s.  

• Information about the data source that will assist in identifying whether it should 
qualify as a “preferred” data source (please see Recommendations section above 
for more). It may also list any proto-data sources, that is, potential or incipient 
data sources that can be reasonably anticipated to be useful in the future. 

 

Data source name Ideally, the official name… 

Identifier/Citation ANZLIC ID number (ideally presented as hyperlink to 
Tasmanian Spatial Data Directory) OR other identifier ID 
code OR citation/reference 

Custodian Custodian organisation (plus contact name) 

Abstract Brief abstract describing the data source 

Method The current methodology used to collect the data, or a 
reference to the documented method/s. 

Comment Information about the data source that will assist in 
identifying whether it should qualify as a “preferred” data 
source 

 

Data source name TASMARC  

Identifier/Citation http://staff.acecrc.org.au/~johunter/tasmarc.pdf 

Custodian John Hunter (Antarctic Climate & Ecosystems (ACE) 
CRC; john.hunter@utas.edu.au; 03 6226 7849) 

Abstract TASMARC will monitor a number of Tasmanian beaches 
(approx. 21 identified in early 2006, not included west coast and 
SW coast beaches) on a regular (approximately monthly) basis.  
The monitoring will serve firstly as an indication of the month-to-
month and seasonal shoreline movement, and secondly as a 
basis for long-term (i.e. covering years to decades) observation 
of the movement of our beaches. 

Method The techniques are relatively simple and are readily 
accomplished by Coastcare groups and individuals (eg Sisters, 
Dolphin Sands and Beechford). There are two types of 
observations that can be made: 
(i) a simple measurement of the distance of the High Water 
Mark from a fixed survey mark, and (ii) the measurement of the 
actual beach profile using a  surveyor’s level. Coastcare groups 
may elect to do either (i) on its own, or both (i) and (ii).  

http://www.thelist.tas.gov.au/asdd/ANZTA0025000002.html
http://staff.acecrc.org.au/~johunter/tasmarc.pdf
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Comment This program is currently being developed. Around 60 survey 
marks have been installed at 20 beaches. Community groups 
are being mobilised to implement the surveys. Currently 
underway are: Bridport, Dolphin Sands, Beechford, Sisters and 
Turners Beach  
Last updated: 1100 17/3/2006 (standard) 
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