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with fisheries and marine conservation responsibilities). 

These include basic bathymetry, topography, sediment, 

habitat, oceanography and hydrodynamic data. The 

IMCRA provides a useful, ecologically relevant 

regionalisation (IMCRA 2006) and was recently 

updated, though there are calls to also develop 

IMCRA subregions or ‘ecoregions’ (eg Hilbert et al 

2007). The national marine regional planning process 

is developing new methods for identifying ‘key 

ecological features’ (DEWR 2007) that could inform 

the identification of NRM marine assets. These 

methods depend on the production of ecological 

conceptual models, which, in turn, depend on 

contextual data for interpretation. Geoscience 

Australia’s Seabed Mapping and Characterisation 

project is actively pursuing the development of 

‘seascapes’ mapping to support the identification  

of marine biodiversity.

Pied oyster catcher (photo Claire Harris)
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Data and information products

Key habitat extent and distribution

In collaboration with the Department of Climate 

Change, the Audit has built substantial capacity for 

long-term reporting on habitat extent and distribution 

at a variety of scales. For example, the NISB Habitat 

Classification Scheme (Mount et al 2007) identifies 

key coastal and marine habitat types (Figure 1):

n	 dunes and dune vegetation

n	 saltmarsh

n	 mangrove

n	 seagrass

n	 unconsolidated substrate (including sand and mud)

n	 rock substrate (cobbles to boulders and 

outcrops)

n	 coral reef.

Distribution maps for a single habitat across the 

whole of Australia are available as 50 km and 10 km 

grid cell maps of habitat distribution at the state, 

territory or regional level.

Source: Mount and Bricher (2008)

Samples of habitat distribution maps for mangrove and seagrass

Calculation of habitat extent (ie area) in hectares  

is dependent on the availability of suitable mapping 

databases that are thematically consistent. The 

depiction of the spatial distribution of habitat types 

is less map-dependent, as single site observations 

can be used and the edges of habitat ranges can be 

sampled to look for changes. Classifying some habitats 

(eg estuaries) into types will assist interpretation of 

indicator measurements. The extent of key habitats 

can be calculated using the high resolution polygons 

of habitat mapping and presented as tables (see 

Table 10 for an example).
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Data and information on ECM habitat extent and 
distribution for a range of boundaries of interest, 
including national, state and NRM regions, are 
available at Australia’s Resources Online.18 

Australia’s Resources Online is a new application 
developed to report the latest information available 

against the National M&E Framework Indicators.

Habitat mapping advances in remote sensing 

Recently, significant advances have been made by 

CSIRO Land and Water, various universities, and 

state or territory agencies throughout Australia in 

18	 http://www.anra.gov.au

Table 10 Example table of mapped extent in hectares by habitat type and reporting region

NRM region
Unonsoli-

dated Rock Coral Mangrove Saltmarsh Seagrass

Hunter-Central 

Rivers

32 751 3163 0 5302 3180 8610

Northern Rivers 49 373 11 535 0 3635 2239 1590

Northern Territory 988 742 0 356 840 0 575 309 30 963

Rangelands (WA) 1 292 471 775 952 85 389 8381 19 031 547 578

South East (Qld) 50 841 0 1177 14 996 2536 33 259

Southern Rivers 45 497 15 315 0 1 831 1410 4775

Sydney Metro 2342 1497 0 215 21 177

Screenshot of Australia’s Resources Online website
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the development of methods that support the 

consistent classification of ECM habitat condition 

and extent, based on remote sensing methods.

Access and management of multispectral imagery 

(ie high temporal resolution) of the entire continent 

taken twice daily, both at high-temporal resolution 

(ie frequently repeated) and high-spatial resolution 

satellite imagery, has allowed the processing and 

development of derived products for the Australian 

coastline. These derived products can provide a 

significant contribution towards increasing our 

understanding of terrestrial and marine interactions; 

for example, on the transport of terrestrial sediments, 

nutrients and toxicants via river plumes to the 

estuarine and marine environments.

Over 24 000 km2 of high-spatial resolution QuickBird 

satellite data (QuickBird 2.5 metre pixels) has been 

acquired of priority locations around Australia (see 

Table 11 and Figure 2). A system for discovery, 

visualisation and access for this imagery will be 

made available via Geoscience Australia (subject  

to standard use and condition terms). The image  

on page 39 provides an example of a QuickBird 

image suitable of benthic habitat mapping.

Table 11 �QuickBird scene selection by 
relevant state or territory agencies

No. 
scenes

Area 
covered 
(km2)

New South Wales 10 3 616.41

Northern Territory 10 3 347.60

Queensland 11 3 833.53

South Australia 10 3 453.12

Tasmania 10 3 283.54

Victoria 10 3 286.16

Western Australia 11 3 530.79

Total 72 24 351.13

Figure 2 �Overview of the locations of the 
QuickBird scenes available

Note: The red dots indicate the locations prioritised by states 
and territories.
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Example of a QuickBird scene that is suitable for benthic habitat 

mapping. This image, taken on 4 May 2002 over the Mornington 

Peninsula, demonstrates the level of pattern and texture that 

can be observed from this product (image courtesy of SKM 

and DigitalGlobe) (Dekker et al 2002)

Habitat condition

Resource condition monitoring via remote 
sensing techniques

Data information products using high-temporal 

Moderate Resolution Imaging Spectroradiometer 

(MODIS), which are low-spatial resolution data at 

1-km pixels, are currently being produced and will 

be made available via the OzCoasts website.19 

Products include: information on total suspended 

solids, coloured dissolved organic matter, and vertical 

attenuation of light for selected NRM regions in the 

Great Barrier Reef (GBR) and for Tasmania; a 2002–07 

MODIS-based assessment of chlorophyll off the 

Western Australian coast between Bunbury and 

Geraldton; and a similar assessment for total 

suspended solids in the Kimberley. An example of the 

wet-season chlorophyll a log mean average for the 

Burdekin NRM region is shown in the image below.

19	 http://www.ozcoasts.org.au

Water quality product of the Great Barrier Reef (from Tully  

in NW to Whitsundays SE) Lagoon: the log mean average 

chlorophyll a over a 6-month period over the 2006–07 wet 

season. The pink lines are the 20 m near coast and the 

80 m outer reef bathymetry lines; the red straight line is the 

Great Barrier Reef World Heritage Area border; the white 

areas are the exposed coral reefs; and the grey is land 

(based on MODIS image data processed at CSIRO).
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Report cards

Reporting ECM habitat condition indicators in the 

form of report cards has been trialled in New South 

Wales, Queensland, Victoria and Western Australia. 

The Queensland trial took place in the Burnett Mary 

NRM region. It was a partnership between that region 

and the Environmental Protection Agency, and used 

the agency’s Streams and Estuaries Assessment 

Program (SEAP) approach.

SEAP is based on the concept of monitoring stressors 

— components of the environment that directly affect 

the region’s ecology, including aquatic sediments and 

nutrients (Moss et al 2006). This approach allows 

the use of the most pertinent information sources, 

including indicators of any sort, as lines of evidence to 

support an assessment made for a particular purpose, 

such as a national assessment. The following screenshots 

of draft web pages show the same report cards, 

presented as a regional level report and as it would 

look incorporated into a national level NRM report 

(draft) in OzCoasts (Scheltinga and Tilden 2008).

An example of a regional-level report card — screenshot of a 

trial Burnett Mary natural resource management habitat 

condition report card 

Example of a regional-level report integrated into a national-

level report card — screenshot of a trial Burnett Mary 

natural resource management habitat condition report card
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Discussion and way forward

The Audit and its partner organisations have 

developed methods and guidelines, undertaken trials, 

improved existing data and information, and refined 

data management and exchange infrastructures for 

reporting on ECM indicators.

A coordinated national assessment framework for 

reporting on the agreed indicators has been developed. 

This is a major advance, and further development 

and alignment of state and territory systems will be 

highly beneficial.

Ongoing coordination will require explicit assignment 

of responsibilities (and associated costs) for data 

collection and management at national, state and 

regional levels. The capacity of regional NRM bodies 

to undertake long-term monitoring is limited, in part 

by the duration of their funding arrangements and the 

nature of their reporting requirements. The partnerships 

developed through ICAG have greatly assisted in 

clarifying these responsibilities, and further advances 

will be effectively and efficiently achieved through this 

forum. Immense collaborative spirit and willingness 

exist to continue improving the understanding, 

capacity and outcomes in this arena.

Strategic, nationally coordinated investment in  

ECM data and information is essential to enable 

comprehensive, ongoing reporting on the agreed 

indicators, in keeping with the Audit’s mission: to 

provide data, information and nationwide assessments 

of Australia’s land, water and biological resources to 

support sustainable development.

Challenges and insights

The capacity to report on the ECM environments 

has improved since the first Australia-wide estuaries 

assessment (NLWRA 2002). However, the information 

base is still unlikely to produce comprehensive resource 

condition assessments or contribute significantly to 

performance assessments of investments in the 

near‑to‑medium term, because:

n	 few data are available for assessing resource 

condition

n	 few methods for assessing resource condition 

are available or suitable for national assessments, 

and few established reference conditions exist

n	 causative links between resource condition and 

pressures acting on the environment, which are 

needed to guide management actions, are not 

well established
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n	 current resource condition indicators vary 

considerably across Australia, and have specific 

purposes such as assessing the performance of 

sewage treatment plants

n	 many NRM assets are yet to be identified, 

particularly in marine environments.

Given this situation, there is clearly a need to make 

use of available information to produce assessments 

that will assist with guiding management of these 

environments. The following sections discuss how 

this could be progressed.

A reporting framework has been developed as a 

way of moving beyond a focus on resource condition 

indicators towards more comprehensive, logical use 

of information. The ECAF is documented in the ECM 

National Assessment Scoping Report (Mount 2008) 

and Box 4 outlines the types of reports and outputs 

that could be generated.

The framework is based on the assumption that the 

information needed to assess the environmental 

condition of the asset and the information needed 

to manage those resources are the same. It seeks  

to efficiently match the available information to the 

information needed by management, and to identify 

when more information is required.

Even though the focus for the ECAF has expanded 

beyond merely reporting on resource condition 

indicators, there is a need to establish national standards 

for producing report cards and other assessments.

Way forward 

To further the capacity to report on the integrity  

of ECM habitats and improve the ability to produce 

national level assessments into the future the 

following should be considered:

n	 Further mapping of habitats to cover open 

coasts, dunes and dune vegetation. Considering 

ECM habitat mapping as part of the national 

land cover program could be useful.

n	 Development of the subregional (ecoregion) 

level of the IMCRA. Some information sources 

are becoming available to support the process 

(eg habitat mapping and the seascapes program).

n	 Development of monitoring programs of habitat 

extent, distribution and condition, including

–	 a new specific key habitat condition indicator

–	 monitoring at representative locations

–	 monitoring of shoreline habitats 

–	 expansion of temperate and tropical reef 

monitoring programs.
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n	 Continuous development of monitoring methods 

for animal and plant species and sedimentation/

erosion indicator.

n	 Further development of national shallow  

water remote sensing information products  

(eg chlorophyll a levels, water clarity and 

temperature).

n	 Standards and guidelines for data storage and 

access (in addition to the established standards 

for data collection that already exist).

Box 4 Summary of reports and assessments from the Environmental Condition 

Assessment Framework

The Environmental Condition Assessment 

Framework (ECAF) reports are designed to 

support all phases of the management cycle.  

The first national estuarine assessment (NLWRA 

2002) was essentially a ‘first pass’ assessment.

First pass assessment

Includes:

n	 inventories and gap analyses

n	 classifications

n	 conceptual models

n	 susceptibility assessments

n	 limited pressure assessments

n	 degree of modification assessments

n	 scientific research reports.

Second pass assessment

Includes all of the first pass items, plus:

n	 pressure assessments

n	 vulnerability assessments (as suggested  

in Allen Consulting 2005)

n	 risk assessments.

Third pass assessment

Includes all of the first and second pass items, plus:

n	 resource condition or status and trend 

indicator reports.

Overall Environmental Condition Assessment

An overall assessment is based on information drawn 

from all available passes (eg ECA report card).
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n	 National methods and standards are under 
development. However, standard methods and 
data management systems will need to be 
documented and rolled out to the states, the 
Northern Territory and regions.

n	 Further development of the data and information 
needed for producing conceptual models and 
report cards. This may need a one-off boost in 
the short term.

n	 Establish a consolidated list of national contextual 
data and information for all ECM environments. 
Information needs for estuaries are well defined in 
New South Wales, Victoria, Queensland and Western 
Australia; however, there is limited information 
for the coastal and marine environments.

n	 Long-term datasets are proving to be extremely 
valuable; ongoing monitoring of these environments is 
needed. Some excellent candidate methods exist that 
could be immediately expanded and implemented.

National assessments need a 

collaborative approach

Any national-level assessment20 is clearly dependent 

on the states, territories and NRM regions as 

20	 The word ‘national’ is defined here as a description of 
something that is produced or agreed by jurisdictions at 
all levels, including the Australian Government, state and 
territory governments, NRM regions and local governments.

primary sources of data and information. In a national 

assessment, great benefits accrue with increasing 

collaboration between all stakeholders. Coordination to 

achieve this is one of the benefits of national leadership.

There are substantial benefits to gain via strong 

collaboration with relevant partners, to assist with:

n	 development of the information base through

–	 a one-off boost to critical and contextual data 

–	 implementing long-term monitoring programs

–	 implementing national databases including 

marine pests, toxicants and marine debris

–	 continuing national shallow water remote 

sensing programs

n	 development and implementation of an 

assessment framework (eg the ECAF) to

–	 make better use of the available natural 

resource information

–	 guide the growth of the information base  

to directly support management needs

n	 further development and implementation  

of standards for

–	 data collection, storage and access

–	 reporting and assessments (including  

report cards)

n	 further development of an information 

infrastructure (ie OzCoasts).
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Appendix 1 The National 
Monitoring and Evaluation 
Framework

The National Natural Resource Management 

Monitoring and Evaluation Framework (referred  

to in this series as ‘the National M&E Framework’) 

was endorsed by the Natural Resource Management 

Ministerial Council in 2002. It was developed to assess 

progress towards improved natural resource condition 

through the development of accurate, cost-effective 

and timely information on:

n	 the health of Australia’s land, water, vegetation 

and biological resources

n	 the performance of programs, strategies and 

policies that provide national approaches to the 

conservation, sustainable use and management 

of these resources.

Assessment of information collated under the 

National M&E Framework will assist the Ministerial 

Council to ‘identify areas of concern and to better 

target the use of resources’.

The framework identifies three key requirements 

for monitoring natural resource condition: 

1.	 a set of natural resource condition indicators 

(including those for the ‘matters for target’ 

identified in the National Framework for Natural 

Resource Management Standards and Targets) 

to measure progress towards agreed national 

outcomes on a medium and long‑term basis

2.	 a set of indicators for monitoring community 

and social processes relevant to or affected by 

NRM programs, as well as measures of the 

adoption of sustainable development and 

production techniques

3.	 contextual data pertinent to the indicator being 

considered.

The National Land & Water Resources Audit (‘the 

Audit’) is responsible for ongoing development of 

these indicators, as well as supporting the national 

collection and collation of data, and reporting 

against each indicator.

Such reporting will help to answer questions such as:

n	 What is the nature and extent of the issue?

n	 Is the existing or proposed intervention 

appropriate for the size of the issue?
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n	 What types of intervention work best, are most 

cost effective, and have the best transferability 

across regions?

n	 What was the impact of the policy or program 

investment — in the intermediate and long term?

Monitoring and evaluation of core indicators supports 

evidence-based decision making at national, state and 

territory, and regional levels. However, each level may 

have a wide variety of data and information needs, in 

terms of content, context or scale. There is also complexity 

across the three levels of use associated with 

multiple needs, values, preferences and timeframes.

A complex coastal environment, Gold Coast, Queensland (photo by Newspix)
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The Audit’s mission

To provide data, information and nationwide 
assessments of Australia’s land, water and 
biological resources to support sustainable 
development.

About the National Land  
& Water Resources Audit

The National Land & Water Resources Audit 

(‘the Audit’) provides data, information and 

nationwide assessments of Australia’s land, water 

and biological resources to support sustainable 

development. The Audit commenced in 1997 

and published the first set of detailed assessment 

reports in 2002.

The Audit (2003–08) has six key areas of activity:

n	 developing a consistent national reporting 

mechanism for collating natural resource 

information collected under the National 

Natural Resource Management Monitoring  

and Evaluation Framework

n	 collating information to support the national 

State of the Environment (SoE) reports

n	 developing nationally consistent, but regionally 

relevant integrated resource condition reports

n	 facilitating reporting on the ongoing collection 

of natural resource information for key theme 

areas, including those related to the National 

Natural Resource Management Monitoring 

and Evaluation Framework

n	 reporting on national data and information 

management (in collaboration with ANZLIC  

— the Spatial Information Council)

n	 developing national assessments (as requested) 

and supporting program evaluations.

For further information see http://www.nlwra.gov.au

About the ‘Status of Natural Resource Information’ series

This series of booklets outlines the status of data and information relating to indicators agreed  

under the National Natural Resource Management Monitoring and Evaluation Framework (2002).  

Each booklet describes the status of coordination, indicators, information management systems,  

and data and information products for a particular theme area. 

n	 Estuarine, coastal and marine 	 n	 Significant invasive species (vertebrate pests)

n	 Inland aquatic (wetlands)	 n	 Social and economic information

n	 Land salinity	 n	 Soil condition

n	 Land use	

n	 Native vegetation	
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