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EXECUTIVE SUMMARY

ACLEP delivers on a vision that -

“natural resource management in Australia is underp inned by appropriate soil and
land resource information and knowledge to ensure s ustainable economic and

environmental systems”.

ACLEP has achieved:

1.

ok

ASRIS - the Australian Soil Resource Information System http://www.asris.csiro.au
which provides:

a. the only consistent, on-line accessible collection of Australia’s spatial soil

information

b. national soil data models — as templates for data collation within Australia (and

recently for the Global Soil Initiative)

c. aconsistent hierarchy of information from sites to detailed and regional scales
Agreed national approaches to soil science and land resource survey, soil condition
monitoring, field methods and analytical standards - published as guidelines and field
handbooks
National leadership in the development of new tools and approaches, particularly in
advancing digital soil mapping techniques
Connection with and leadership of the Global Soil Initiative
The ACLEP website — further developing as an on-line portal to a wide variety of
national soil information
Improved literacy in soil and land information through effective training and
communication products — e.g. the book Australia’s Soils and Landscapes; and
Authoritative strategic and tactical assessments and reports relating to the condition
and trend of Australia’s soil and land resources.

The 2008/2009 ACLEP work plan has specifically delivered:

updates and upgrades to the Australian Soil Resource Information System

provision of soil and land resource information for prioritisation of future investments
under the Caring for Our Country Business Plan

publication of the Australian Soil and Land Survey Field Handbook (3" edition) 2009

development of an infrared spectral library for National Soil Archive samples enabling
development of rapid soil measurement approaches

initial development of improved soil data schemas and grid based data models for
improved data transfer, interoperability and interaction with the Global Soil Initiative

On-going commitment and funding of ACLEP will ensure future accessibility of critical soil
and land resource information essential for many national priorities including climate
change and carbon sequestration, water availability and use, agricultural production and
food security and biodiversity conservation.
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1. INTRODUCTION

The Australian Collaborative Land Evaluation Program (ACLEP) was established in 1992
and is a proven model for national cooperation, collaboration and effective multi-jurisdictional
activity. ACLEP is a partnership between CSIRO Land and Water, the Australian
Government Department of Agriculture, Fisheries and Forestry, and the state and territory
agencies responsible for land resource assessment. It provides a focus for the collection,
collation, management, dissemination and analysis of nationally consistent, integrated data
and information on soil and land resources. It provides input to national assessments of the
consequences of land resource use and management (FIGURE 1).
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FIGURE 1
ACLEP a national collaboration providing fundamental data and policy relevant information.

ACLEP is managed and coordinated by CSIRO Land & Water. The National Committee on
Soil and Terrain (NCST) act as a steering committee. Further information on ACLEP and the
NCST is available through the ACLEP website (http://www.clw.csiro.au/aclep/).




2. 2008 /2009 CONSULTANCY AGREEMENT AND WORK PLAN

A consultancy agreement for delivery of the Australian Collaborative Land Evaluation

Program (ACLEP) was entered into by the Department of Agriculture, Fisheries and Forestry
(DAFF) and CSIRO in late 2008.

Activities specified in the work plan for ACLEP 2008 / 2009 included:

building the spatial data infrastructure for Australian soils

technical standards

Global Soil information systems and the new ASRIS grid-based system, and

technical and scientific support

Milestones and performance standards are shown in section 2.1 below.

2.1. Overall project milestones

Activity

Deliverables

Date due

Technical standards

Implementation of improved calibration data to enable rapid soil
measurement via infrared spectroscopy (collaboration with CSIRO,
rural industry R&D corporations and state agencies).

Report on new spectral library.

due 30" June
2009

Technical standards

The Australian Soil and Land Survey Filed Handbook and
monitoring standards for soil carbon and soil acidification updated.

Draft of ‘Australian Soil and land Survey Field Handbook 2009’ and
monitoring standards for soil carbon and soil acidification

due 31° May
2009

Building the spatial data
infrastructure for
Australian Soils

Improve and refine ASRIS in accordance with the workplan for
ACLEP 2008 - 2009 outlines in schedule 1.

ASRIS upgraded and refined.

due 30" June
2009

Global Soil Information
Systems and new ASRIS
grid-based system

Develop a data model to underpin a grid based system for
GlobalSoil.net and the evolving raster version of ASRIS.

Prototype developed.

due 31°
December 2009

Technical and scientific
support

Advice provided and provision of advice accepted when required.

due 30" June
2009

Draft final report

Submit draft final report to the Commonwealth verifying
satisfactory completion of all milestones set out in this schedule.

Draft final report submitted.

due 30" June
2009

Total funding for the program through DAFF was $330,000 (GST inclusive).
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3. PROGRAM ACTIVITY AND DELIVERY

CSIRO has undertaken the 2008 / 2009 ACLEP activities. Significant support and guidance
has been provided by Australian Government and state/territory agencies and through the
National Committee on Soil and Terrain.

3.1. Technical standards - spectral library

New technigues have been developed to derive spectra for soil samples utilising near- and
mid-infrared scanning. This round of ACLEP funding has provided initial resources to scan
the soil samples maintained by CSIRO in the National Soil Archive. Two depth ranges have
been selected (0-10 cm and 10-60cm) and initial scanning using a near-infrared probe has
been completed. The mid-infrared probe has now been installed at CSIRO following some
delays in delivery. Additional specialised grinding equipment is due to be installed soon.
National Soil Archive sub-samples are being prepared for mid-infrared scanning.

These results have been collated with additional samples from Geoscience Australia and
other existing research profiles to provide over 7,000 spectra. These results are being
analysed to derive interpolated surfaces of soil properties across the country including soll
carbon, pH, clay content and mineralogy. A report on progress with this activity will be
available at the end of December 2009.

3.2. Technical standards - Field Handbook and monit  oring
standards

The Australian Soil and Land Survey Field Handbook (commonly known as the ‘Yellow
Book’) is an essential resource for soil scientists, ecologists, geomorphologists, educators
and students and has enjoyed remarkable success as part of the popular Australian Soil and
Land Survey Handbook Series which covers all aspects of land resource survey in Australia.

The latest and 3rd edition includes revised chapters on location and

Australian Soil vegetation as well as some new landform elements.
and Land Survey

Field Handbook — The Field Handbook specifies methods and terminology for soil and land
PEmmmmmmmmm  surveys and is widely used throughout Australia, providing the reference set
of definitions for the characterisation of landform, vegetation, land surface,

soil and substrate.

The 264-page book is now available from CSIRO Publishing for $64.95

National standards for monitoring soil condition, including for soil carbon and soil acidification
have been developed and endorsed through the National Land & Water Resources Audit
(see http://www.nlwra.gov.au/national-land-and-water-resources-audit/soils) as part of the
National Natural Resource Management Monitoring and Evaluation Framework. CSIRO,
through ACLEP and the NCST, has provided significant input into the development of these
indicators. CSIRO is now undertaking further related work with these indicators, particularly
through the ‘Building a foundation for soil condition assessment’ and ‘Establishing
coordinated national soil condition monitoring’ projects. Both these projects also rely heavily
on access to and use of nationally collated soil data and information maintained in the
Australian Soil Resource Information System (ASRIS) though ACLEP (see section 3.3
below). Further work on documentation to support monitoring, including an operational field
handbook is expected to be progressed under future ACLEP work plans and funding
following completion of other monitoring establishment project activity.
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SOIL CONDITION SOIL CONDITION

Soil Organic Carbon
Soil acidification

3.3. Spatial data infrastructure - ASRIS upgrades

The Australian Collaborative Land Evaluation Program (ACLEP) is commissioned by the
Department of Agriculture, Fisheries and Forestry (DAFF) to provide land managers, regional
organisations, industry partners, policy specialists and technical experts in natural resource
management, with online access to soil and land resource information. The information is to
be available at a range of scales, and in a consistent and easy-to-use format across
Australia. The system must also provide a scientific framework for assessing and monitoring
the extent and condition of Australia’s soil and land resources.

The Australian Soil Resource Information System (ASRIS) provides the best available soil
and land resource information for the country in a consistent format across the nation. (See
http://www.asris.csiro.au ).

A number of activities were specified in the ACLEP work plan 2008 / 2009 aimed at updating
and enhancing ASRIS.

3.3.1. Upgrading ASRIS IT systems

ASRIS is a complex system of attribute data bases, spatial mapping and web applications.
Significant resources and technical skills are required just to ensure that the system
continues to function and is available for a wide range of users. Levels of available funding
and skilled staff capacities for ASRIS do not always allow technological improvements to be
made and it must be recognised that system maintenance and ensuring continual operation
requires a significant investment in both.

ASRIS data stores have been incorporated within the WRON server stack, providing
significant improvements to processing and response times. The ASRIS ARCIMS server is
now shared, with load balancing providing optimal user interaction. The ASRIS web service
is available during the business week with 95% availability. System backups and data
loadings are undertaken at minimum expected use times.

ASRIS is built around ESRI ARCGIS and ARCIMS technologies. Both these have been
upgraded to the latest current release versions.
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3.3.2. Updating ASRIS data

Significant new and upgraded soil and land resource data has been loaded to ASRIS via the
associated DAFF funded National Soil Data Provision Project and has been reported
separately.

In addition numerous small data supplies and quality assurance fixes have been
incorporated into ASRIS through regular maintenance or analytical project activity.

Additional contextual data layers have also been made available through ASRIS including:

Australian Soil Classification (Soil Order) data is available for Western Australia at
Level 3, 4 and 5.

National Acid sulfate dataset has been updated.

Catchment scale land use mapping dataset has been updated and provides complete
national coverage.

Ternary radiometric image from the Radiometric Map of Australia (Geoscience
Australia).

Thorium-Potassium Ratio image from the Radiometric Map of Australia (Geoscience
Australia).
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Ternary radiometric data in ASRIS
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Reporting progress with ASRIS data updates

ASRIS is maintained as an operational data base, constantly being updated and improved as
new data becomes available. It is difficult to readily show the progress of the data base over
time as some improvements may be made to the spatial (mapped) data at one level but not
others or to only some of the attribution. Some improvements may be made to correct errors
or add better data rather than increasing the overall spatial or attribute data holdings.

Updates and improvements to the ASRIS data may be made under the auspices of a
particular funding initiative (such as the National Soil Data Provision Project) or may be the
result of use of the data which provides minor updates or notes specific issues requiring
attention. It is therefore difficult to identify which individual funding stream or activity has
contributed to the progress of particular ASRIS data. The important thing is that ASRIS
continually improves and is recognised as an authoritative point of truth for national soils and
land data and information.

An indication of progress made on the ASRIS data base during the period from June 2008 to
June 2009 is shown in the shapshots of available data below for the three most commonly
updated and used data levels (3 broad scale to 5 intensive scale mapping).

Data availability June 2008

Level 3 Level 4 Level 5

Significant updates to the spatial (mapping) data have been made in
Level 3 for South Australia and in Level 4 for the Northern Territory,
Partial Attribution north east South Australia and in northern Tasmania. Updates to
[ Substantial Aftribution il tion have been made in Western Australia, South Australia,
[l Complete Attribution Northern Territory, Queensland and Tasmania. Some new data from
New South Wales is not evident in these maps as it is not yet
available in ASRIS compatible format.

Future reporting on improvements to the ASRIS data holdings (through ACLEP reporting)
will be represented by quarterly snapshots such as those above, although they may not
necessarily provide specific details of which mapping areas or attributes have been
improved. Minor improvements to attribution and error corrections will not be reflected as the
total amount of spatial or attribute data will not change.

Linewark Only
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3.3.3. Customising ASRIS output

ASRIS provides an important nationally collated, consistent data set to support national
assessments of soil condition and land suitability.

ASRIS data has been used to support the prioritisation of areas for implementation of soil
condition monitoring in the project ‘Building a foundation for soil condition assessment’
(Baldock et al. in prep). In this case ASRIS data was configured to represent the
physiographic regions (Jennings and Mabbutt 1986) and combined with other data to give an
initial assessment of the regions importance to proposed establishment of monitoring
program activities.

10 group classification of Soil properties from ASRIS Initial priority ranking for soil condition monitoring

Figures taken from Baldock et al., provisional data only for display, NOT final products.

ASRIS data has also played a significant role in recent activities to assist prioritisation of new
investments for improving land management practices under the Caring for Our Country
Business Plan. Prioritisation logic was established though previous activities and confirmed
at a workshop with states held in Canberra in June 2009. ASRIS data was customised to suit
the prioritisation logic and formatted for use in the BRS Multi-Criteria Analysis Shell (MCAS)
tool which was utilised in the workshop. Map products have been well received by both the
states/territory agencies and the Caring for Our Country program.

MCAS soil acidification prioritisation logic Example input layer combined ASRIS and Atlas soils
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3.3.4. ASRIS links to natural resource information systems

ASRIS provide data and inputs to a number of related natural resource information
management systems. It is a significant contributor to the Catchment Modelling toolkit and
the Agricultural Production Systems Simulator (APSIM). Physiographic regions and other
ASRIS data sets have been provided to BRS to support their project activities. Discussions
have been initiated with regard to supply of improved soil attribute layers for incorporation in
BRS’s MCAS tool.

ACLEP and ASRIS provide significant conceptual and operational issues input into the
developing ideas of a National Environmental Information System.

3.3.5. ASRIS input to land management practice acti  vities

CSIRO Theme and Stream leaders involved in ACLEP are members of and active
participants in both the National Committee for Land Use and Management (NCLUM) and
the Land Management Practice Technical Working Group (LMPTWG). ACLEP has proposed
a joint technical working group between NCLUM land management practices and NCST to
progress coordination of activities particularly relating to the establishment of monitoring sites
for soil condition which will rely heavily on associated land management practice information.
This will be progressed as the project ‘Establishing coordinated national soil condition
monitoring’ gains momentum in the near future.

3.4. Global Soil Information - grid-based data mode |

ASRIS data are currently held in a mix of point (site) and polygon (mapped) based models.
There is a desire, and a need, to move these models to grid (or raster) based models
particularly to support modelling and data integration (as was evident in the MCAS processes
outlined in section 3.3.3 above).

There is also a need to move ASRIS data to a grid based system to support integration with
international data as planned through the Global Soil Map initiative (see
http://www.globalsoilmap.net ). CSIRO will be hosting the Oceania node for this initiative and
ASRIS is being held up as a leading example of soils information systems. Progress to date
on this activity has been slow as additional funding needs to be secured.

Some initial consideration has been given to improved data models for ASRIS particularly
with respect to utilising Observations and Measurements protocols supported by the Open
Geospatial Consortium and the International Standards Committee through activities of its
Technical Committee 211. Similar approaches have been adopted for geologic data, through
the development of GeoSciML (see
https://www.seegrid.csiro.au/twiki/bin/view/AppSchemas/ObservationsAndSampling ) and
Auscope (see https://twiki.auscope.org/twiki/bin/view/Main/WebHome ) and in the water
environment being developed by CSIRO and the Bureau of Meteorology. An initial meeting
was held in Perth in May 2009 to expose ASRIS and some state agency technical staff to
Observations and Measurements and to discuss it's applicability to soils data. The meeting
also looked at the CSIRO Mining and Exploration activities related to GeoSciML and
Auscope and discussed possible future collaboration and funding activities particularly
related to the National Collaborative Research Infrastructure Strategy (NCRIS).

Activity on this deliverable in planned for the second half of 2009 with expected delivery of
prototype data models by 31° December.
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3.5. Technical and scientific support and advice

ACLEP through CSIRO and the National Committee on Soil and Terrain has provided
significant advice and input to support activities of DAFF policy, Bureau of Rural Science and
the Caring for Our Country program (as detailed above). The ACLEP team have provided
comment and advice on the development and progress of the Managing Australian Soils
policy discussion paper.

The ACLEP website (see http://www.clw.csiro.au/aclep ) has been update to reflect current
work plans and activities and provide links to key state/territory contacts and well as ASRIS
and other information products. The website is also being re-designed and given new
branding to reflect a revitalisation in ACLEP activities.

Significant effort has also been given to the development of funding proposals and work
plans to assist DAFF policy in considering future ACLEP activity. Security of funding and
development of a strategic, focussed work plan will greatly assist to maintain ACLEP and
ASRIS as key components of the Australian natural resource information infrastructure.

3.6. Final report

This document constitutes the final report required under the ACLEP consultancy agreement.
Outstanding activities, particularly the grid-based modelling for ASRIS and the spectral
library progress will be reported separately on completion of this contract at the end of
December 2009.
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Your CSIRO

Australia is founding its future on science and
innovation. Its national science agency, CSIRO,
is a powerhouse of ideas, technologies and
skills for building prosperity, growth, health and
sustainability. It serves governments, industries,

business and communities across the nation.
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