





pH range

® <4 ® 51-55
® 41-45 @ >55
4.6-5.0
Time series of predicted ground cover from AussieGRASS (http://www.longpaddock.qld.gov. Topsoil (0-10 cm) pH measured
au/AboutUs /ResearchProjects /AussieGRASS /index.html) for lower Murray Darling CMA. in 1998 and 2006 in the Gabby

Quoi Quoi catchment (Source:
Gazey et al 2007)
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Wind erosion risk in the Western Australian wheatbelt (Source: Carter et al 2007)
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Discussion and way forward

Making regular national soil condition accounts
available to the Australian Government and the
Australian people requires a long-term commitment

from many agencies.

The Audit and its partner organisations have consulted
the experts, conducted trials, developed protocols
and reviewed existing data for monitoring the soil

condition indicators.

Recommendations for the improvement of availability

and quality of soil monitoring information include:

B review indictor protocols regularly and promote

their widespread use

B develop and test information products to ensure
that they meet the needs of decision makers at

all levels

B develop ASRIS to accommodate time-series

monitoring data

B make available quality contextual datasets (on

soils, land use, vegetation, climate, topography)

B develop the capacity to model future soil
condition in response to climate change

or new farming practices
B rebuild the national soil knowledge base.

Australia has a relatively small scientific community,
so the best monitoring outcomes can be achieved
by nominating a lead agency for each indicator. The
next step is to establish the level of investment required

to achieve the desired monitoring outcome.
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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:

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

and biological resources

B 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:

|. aset 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. aset of indicators for monitoring community
and social processes relevant to or affected
by natural resource management 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:
B What is the nature and extent of the issue?

B |s the existing or proposed intervention

appropriate for the size of the issue?
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B What types of intervention work best, are most
cost effective, and have the best transferability

across regions?

B 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.

Handful of soil (photo by Mark Imhof)
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Appendix 2 Current state and territory soil condition monitoring
activities across Australia

Australian Capital Territory

Start date
Responsible | Status of |Scale of Extent of |(end date, if | Information | \Where
Indicator | agency monitoring | monitoring | monitoring | applicable) | system available
Wind NSW DECC ' Commencing - - Jan 2008 - SMU when
erosion arrange-
ments have
been made
Water NSW DECC Commencing Windscreen @ Three SMUs, Jan 2008 SALIS and SMU when
erosion survey of each with DECC arrange-
ground cover = about Geodatabase ments have
overlaid 50 points been made
on USLE
25mx25m
pixel map
Soil NSW DECC Commencing | — Three SMUs, ' Jan 2008 SALIS SMU when
acidification each with arrange-
40 samples ments have
from 10 sites been made
Soil carbon  NSW DECC Commencing - Three SMUs, Jan 2008 SALIS SMU when
change each with arrange-
40 samples ments have
from 10 sites been made

- = data not available; NSW DECC = New South Wales Department of Environment and Climate Change; SALIS = Soil and Land
Information System; SMU = soil monitoring unit; USLE = universal soil loss equation
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New South Wales

Responsible | Status of

Scale of

Start date
Extent of

(end date, if | Information | \Where

Indicator |agency

Wind erosion | DECC

(DustWatch)?

Wind
erosion
(Roadside
survey)P

DECC

Wind
erosion
(PM, )¢

DECC

Water
erosiond

DECC

Sail DECC
acidification®

28

monitoring
Ongoing

Ongoing

Ongoing

Commencing

Commencing
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monitoring

Within-CMA,
five SMUs
per CMA
anticipated

21 sites as
of 2008

Three SMUSs,
each with
about

50 points
per unit
Three SMUs,
each with

10 sites and
4 samples
per site

monitoring | applicable)

Expanding 2004
to areas of

NSW where

wind erosion

is an issue

Seven (not
all) CMAs
have wind
erosion as
an issue for
monitoring

Expanding
to areas of
NSW where
wind erosion
is an issue

- Jan 2008

- Jan 2008

system

DustWatch
MADD

LandMAPT

MADD

EDB

SALIS

available
DECC

DECC

DECC

DECC

DECC



New South Wales (continued)

Start date
Responsible | Status of |Scale of Extent of |(end date, if | Information | \Where

Indicator | agency monitoring | monitoring | monitoring | applicable) | system available
Soil carbon DECC Commencing Three SMUs, Five CMAs Jan 2008 SALIS DECC
change® each with

10 sites and

4 samples

per site

- = data not available; CMA = Catchment Management Authority; DECC = Department of Environment and Climate Change;

EDB = event database; GPS = global positioning system; MADD = meteorological and dust data; PM, g = particulate matter 10 mi-
crons or less in diameter; SALIS = Soil and Land Information System; SMU = soil monitoring unit; USLE = universal soil loss equation
8 From community supplied observations

b From windscreen survey

¢ From instrumented dust collector network

d Gully erosion by digital airborne imagery plus differential GPS

€ Field work

Northern Territory

Start date

Responsible | Status of |Scale of Extent of |(end date, if | Information | \Where
Indicator | agency monitoring | monitoring | monitoring | applicable) |system available
Wind - - - - - - -
erosion
Water DNREA Ongoing - Daly - - Land and
erosion Lowlands Vegetation

DNREA

Soil - - - - - - -
acidification
Soil carbon - - - - - - -
change

- = data not available; DNREA = Department of Natural Resources, Environment and the Arts
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Queensland

Indicator

Responsible | Status of

Scale of

Extent of

Wind
erosion?

Water
erosion

Sail
acidification
Soail carbon
change

agency

Griffith
University
School of
Environment

NRW

NRW

NRW

monitoring
Ongoing

Research
sites only
Research
sites only
Research
sites only

monitoring

monitoring
National

Start date

(end date, if | Information | Where
applicable) |system available
Various CEMSYS, Griffith
(continuing) | DSI University
- SALI NRW

- SALI NRW

- = data not available; CEMSYS = Computational Environmental Management System; DSI = dust storm index;
NRW = Natural Resources and Water (Department of); SALI = Soil and Land Information
@ Both systems rely on Bureau of Meteorology records with various start dates and observation densities

South Australia

Indicator

agency

Responsible | Status of

monitoring

Scale of
monitoring

Extent of
monitoring

Wind
erosion?®

30

DWLBC

Ongoing

Represen-
tative
transects
across land
zones

Agricultural
region of SA

Start date

(end date, if | Information | Where

applicable) |system available

1999 - DWLBC

(program to Knowledge

run until at and

least 2014) Information
Division,
Resource
Monitoring
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South Australia (continued)

Start date

Responsible | Status of |Scale of Extent of |(end date, if | Information | \Where
Indicator | agency monitoring | monitoring | monitoring | applicable) | system available
Water DWLBC Ongoing Represen- Agricultural | 1999 - DWLBC
erosion? tative region of SA  (program to Knowledge
transects run until at and
across land least 2014) Information
zones Division,
Resource
Monitoring
Sail DWLBC Ongoing, - Agricultural | 1976 SASPAS DWLBC
acidification updated region of SA | (ongoing) soil analysis
annually database
Soil carbon - - - - - - -
change

— = data not available; DWLBC = Department of Water, Land and Biodiversity Conservation; SASPAS = South Australian Soil and
Plant Analysis Service

@ Windscreen field survey

b Resampling of some long-term soil pH monitoring sites

Tasmania
Start date
Responsible | Status of |Scale of Extent of |(end date, if | Information |\Where
Indicator | agency monitoring | monitoring | monitoring | applicable) | system available
Wind DPIW Commenced | Not Regional Site SCEAM DPIW
erosion and ongoing | specifically (300 sites establishment Sustainable
monitored, statewide) commenced Land Use
but inferences 2004 with Section
may be made planned,
from long-term indefinite
reference S-yearly
sites (ASRIS) monitoring
and repre-
sentative
transects
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Tasmania (continued)

Status of

Scale of Extent of

Start date

(end date, if | Information | Where

Responsible
Indicator |agency
Water DPIW
erosion
Soil DPIW
acidification
Soil carbon DPIW
change

monitoring

Commenced
and ongoing

Commenced
and ongoing

Commenced
and ongoing

monitoring

Not
specifically
monitored,
but inferences
may be made
from long-
term reference
sites (ASRIS)
and repre-
sentative
transects

monitoring
Regional
(300 sites
statewide)

Long-term
reference
sites (ASRIS)
and repre-
sentative
transects

Regional
(300 sites
statewide)

Long-term
reference
sites (ASRIS)
and repre-
sentative
transects

Regional

(300 sites
statewide)

applicable)
Site
establishment
commenced
2004 with
planned,
indefinite
5-yearly
monitoring

system
SCEAM

Site SCEAM
establishment
commenced
2004 with
planned,
indefinite
S-yearly
monitoring
Site
establishment
commenced
2004 with
planned,
indefinite
S-yearly
monitoring

SCEAM

available

DPIW
Sustainable
Land Use
Section

DPIW
Sustainable
Land Use
Section

DPIW
Sustainable
Land Use
Section

ASRIS = Australian Soil Resource Information System; DPIW = Department of Primary Industries and \Water; SCEAM = soil condition

evaluation and monitoring
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Victoria

Start date
Responsible | Status of |Scale of Extent of |(end date, if | Information | Where
Indicator | agency monitoring | monitoring monitoring |applicable) |system available
Wind DPI Ongoing, 2006-08: Agricultural | Monitoring No formalised Lara
erosion remote twice per year | areas of with geo- system, Wakefield
sensing (Jan-Mar and | Mallee region referencing | spreadsheets (DPl \Walpeup)
currently Aug-Sept) 160 has only been ' and Word
being georeferenced undertaken | documents
assessed sites assessed in the Mallee
to enhance | in the Mallee region for
monitoring region as repre- past 2 years;
program sentative of key previous
land systems. 20-year
Estimates are program was
made of ground- not georefer-
cover and enced
erosion (visual
assessment).
1986-2006:

yearly roadside

visual assess-

ments, not

georeferenced
Water - - - - - - -
erosion
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Victoria (continued)

Responsible
Indicator | agency
Soil acidifi- | DPI,
cation research
DPI,
research
DPI,
research
34

Status of
monitoring
Not

currently
operational

Not
currently
operational

Not
currently
operational

Scale of
monitoring

Long-term
benchmark
sites to assess
pH change.

In 1993, 54
former NSFP
pasture sites
(measured
1970-72)
resampled

for pH; trans-
ponders
located at sites
for potential
reassessment
Fenceline sites
to assess pH
changes under
Victorian
pastures; 107
pasture sites
assessed in
1990s (each
included a
reference
area, eg native
vegetation or
cemetery site)
117 soll
condition
monitoring sites
(1995-97);
annual meas-
urements of
soil properties
including pH
and soil carbon
change

Start date
Extent of
monitoring

Pasture
sites in all
regions of
Victoria,
except
Wimmera
and Mallee

applicable)

1970
(1983)

Pasture
sites across
Victoria in

> 450 mm
rainfall zone

Early 1990s

1885
(1987)

Northern
and north-
western
Victoria,
cropping
region

(end date, if | Information | Where

system available
No DPI
formalised Werribee
system,

spreadsheets

No DPI
formalised Werribee
system,

spreadsheets

No DPI
formalised Rutherglen
system,

spreadsheets
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Victoria (continued)

Start date
Responsible | Status of |Scale of Extent of |(end date, if | Information | Where
Indicator | agency monitoring | monitoring monitoring |applicable) |system available
Soil DPI, Terminated 117 soil condition Northern 1995 No Archived
carbon research monitoring sites = and north- (1997) formalised at DPI
change (1995-97); western system, Rutherglen
annual measure- Victorian spread-
ments of prop- | cropping sheets
erties including | regions
pH and sail
carbon change
DPI, Terminated 20 soil Northern 2004 No Current
research carbon change  Victoria, (2007) formalised GRDC project,
monitoring irrigated system archived at
sites, 2004-07 cropping DPI Tatura

- = data not available; DPI = Department of Primary Industries; GRDC = Grains Research and Development Corporation;
NSFP = National Soil Fertility Project

Western Australia

Start date
Responsible | Status of | Scale of Extent of |(end date, if | Information | Where
Indicator | agency monitoring monitoring | monitoring  applicable) | system available
Wind DAFWA To commence Representative Agricultural | To commence | ASRIS-WA -
erosion 2008 transects zone of WA | 2008
Water DAFWA To commence Representative Agricultural | To commence = ASRIS\WA -
erosion 2008 transects zone of WA | 2008
Soil DAFWA To commence Representative Agricultural | To commence | ASRIS-\WA -
acidification 2008 catchments zone of WA | 2008
ACC Half-way Representative Three areas | 2007-09 - -
through 3-year areas within the
program Avon Basin
Soil carbon DAFWA To commence Representative Agricultural | To commence | ASRIS-\WA -
change 2008 catchments zone of WA | 2008

- = data not available; ACC = Avon Catchment Council; ASRIS-\WA = Australian Soil Information System, Western Australia;
DAFWA = Department of Agriculture and Food, Western Australia
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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.

Estuarine, coastal and marine B Significant invasive species (vertebrate pests)
Inland aquatic (wetlands) B Significant invasive species (weeds)

Land salinity B Social and economic information

Land use B Soil condition

Native vegetation



www.nlwra.gov.au





