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past and present.
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peoples and as the Traditional Owners and custodians
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communities to Victorian life, and how this enriches us.
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the equality of outcomes and ensuring an equal voice.
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Land
This chapter includes assessments of Victoria’s
land health across four key themes: land use, soil
health, contaminated sites and land management.
The land use theme looks at current land use and
land-use changes over time as well as greenfield
versus infill development. The soil health theme
incorporates soil carbon content, salinity,
acidification and erosion. The contaminated
sites theme contains a single indicator on that
topic, while the land management theme includes
assessments of land-management activities,
participation in natural resource management
activities, use of best practice on agricultural land
and the proportion of the agricultural area under
productive and sustainable agriculture.

Background
Victoria’s land is used for a variety of purposes,
including residential and business use, agricultural
lands for production of food and fibre, and
conservation areas to protect biodiversity.
Maintaining the viability of the agricultural sector
while also protecting and enhancing biodiversity is
a key challenge for land managers.
The SoE 2013 reported that land development
for urban and agricultural uses has resulted
in declines in the condition of land, water and
biodiversity. Many of the environmental challenges
facing Victoria are the result of decisions about
land use and land management. Land-use change
is driven by a range of social, economic and
environmental pressures. Preference for living in
coastal or rural areas close to Melbourne has an
impact on natural ecosystems and agricultural
land, and threat to biodiversity. However, the main
drivers of agricultural land-use change are climate
(for example, water availability), commodity prices,
supporting infrastructure and land capability (for
example, soil type, terrain, susceptibility to flooding
and inundation). These factors determine the type
of farming that can be carried out, as well as those
types that will maximise returns.1

Few long-term datasets exist to inform our
knowledge of Victoria’s statewide land health, and
those datasets that do exist are often limited in
extent, impairing our ability to comprehensively
understand environmental condition. This lack
of land-health data was a key observation of
the Victorian Catchment Management Council’s
(VCMC) Catchment Condition and Management
Report 2017.2
New and emerging technology is helping to
improve the data capture and understanding
of Victoria’s land health. Remote sensing is one
example, with satellite and aerial imagery capable
of identifying areas subject to climate stress.
However, remote sensing only has a limited ability
to identify specific land-management types.
Despite this limitation, remote sensing is rapidly
improving with more investment in the sector
(including by Digital Earth Australia and the
Australian National University). 3,4
More frequent drought and fires will reduce
vegetation cover, and more severe storms and
extreme rainfall events are also likely. 5 These
conditions will create great potential for severe
erosion and reductions in soil nutrients and
carbon. 6
The critical challenges facing Victoria’s landhealth management now and in the future include:
•

ensuring on-ground monitoring is undertaken
to understand changing land-management
practices

•

enhancing the ability of technology such as
remote sensing to identify land areas subject
to climate stress

•

mitigating the effect of climate change on soil
degradation

2.

Victorian Catchment Management Council 2017, ‘Catchment Condition
and Management Report 2017’, East Melbourne, Victoria, http://www.
vcmc.vic.gov.au/pdf/CCMR_Report_2017.pdf Accessed 3 December 2018.
Geosciences Australia 2017, ‘Digital Earth Australia’, Canberra, Australia
http://www.ga.gov.au/__data/assets/pdf_file/0008/49490/Prospectus.
pdf Accessed 3 December 2018.
Australian National University, ‘Projects’, Canberra, Australia http://
wald.anu.edu.au/ Accessed 3 December 2018.
Commissioner for Environmental Sustainability 2012, ‘Climate Change
Victoria: the science, our people and our state of play’, Melbourne,
Victoria.
Ibid
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1.

Commissioner for Environmental Sustainability 2013, ‘State of the Environment report 2013’, Melbourne, Victoria https://www.ces.vic.gov.au/
sites/default/files/publication-documents/2013%20SoE%20report%20
full.pdf Accessed 3 December 2018.
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•

increasing, and then maintaining, soil carbon.
Decomposing organic matter is the most
useful soil carbon for farming and is very
susceptible to deterioration during drought.

Current Victorian Government
Settings: Legislation, Policy,
Programs

•

proactively identifying and remediating legacy
land contamination

•

ensuring that environmental implications are
a primary consideration in land-use decisionmaking, including providing land users and
managers with timely information on land
condition.

In May 2016, a Ministerial Advisory Committee
(MAC) completed its inquiry into Environment
Protection Authority Victoria (EPA Victoria). One of
the MAC’s recommendations was for Department
of Environment, Land, Water and Planning
(DELWP) to ‘develop a comprehensive database
of contaminated sites’.7 The Victorian Government
supported this recommendation and asserted that
‘a public database providing consistent and easily
accessible, statewide site history information will
be developed to assist with the identification of
potentially contaminated sites’. 8 More information
on the progress of this database is provided in
indicator L:09 (Contaminated sites).
Relevant audits within the land-health sector
have been completed during the past decade by
the Victorian Auditor-General’s Office. The audit
topics were Soil Health Management (October
2010) and Enhancing Food and Fibre Productivity
(August 2016).9,10 The 2010 audit recommended the
development of agreed soil-health indicators and
monitoring programs to assess soil-health status
and trends. The Soil Health Strategy released
by DELWP in July 2012 responded to the 2010
audit. This strategy included an action to identify
key performance indicators that effectively
and pragmatically measure the impact against
departmental and regional priority environmental
assets, using monitoring programs to collect
the data required.11

7.

8.

9.
10.
11.

MAC 2016, ‘Independent inquiry into the Environment Protection Authority’, http://www.epa-inquiry.vic.gov.au/__data/assets/
file/0008/336698/Inquiry-report-EPA_June.pdf Accessed 3 December
2018.
DELWP 2017, ‘Andrews Labor Government Response to the Independent
Inquiry into the Environment Protection Authority’, East Melbourne,
Victoria https://www.environment.vic.gov.au/__data/assets/
pdf_file/0025/49741/Andrews-Labor-Government-Response-tothe-Independent-Inquiry-into-the-Environment-Protection-Aut.pdf
Accessed 3 December 2018.
VAGO 2010, ‘Soil Health Management’, Melbourne, Victoria https://
www.parliament.vic.gov.au/papers/govpub/VPARL2006-10No378.pdf
Accessed 3 December 2018.
VAGO, ‘Enhancing Food and Fibre Productivity’, Melbourne, Victoria
https://www.audit.vic.gov.au/report/enhancing-food-and-fibreproductivity Accessed 3 December 2018.
Department of Sustainability & Environment 2012, ‘Soil Health
Strategy 2012’, Melbourne, Victoria https://teamspace.cenitex.vic.
gov.au/LotusQuickr/landhealthprogram2013-2017/Main.nsf/h_
Toc/1B9120B62D5E6597CA257BDB0017203D/%24FILE/DSE-Soil-HealthStrategy.doc Accessed 3 December 2018.
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The 2016 audit recommended that the Department
of Economic Development, Jobs, Transport and
Resources (DEDJTR) develop or utilise external
performance measures to provide assurance that
changes in agricultural practices and productivity
are not affecting the long-term sustainability
of the natural resources base. In its response to
the audit, DEDJTR agreed to seek to incorporate
indicators of the long-term sustainability of
the state’s natural resource base as part of the
agriculture-industry component of the DEDJTRwide Outcomes Framework.
To address the challenges associated with
measuring statewide changes to soil health,
Agriculture Victoria is working with the Cooperative
Research Centre for High Performing Soils to
ascertain key soil properties that could form the
basis for soil performance indicators.12 In alignment
with this, Agriculture Victoria has recently
completed work to update its data systems for
improved data sharing and accessibility. Another
project designed to improve access to both public
and private data includes the Soil and Landscape
Grid of Australia (funded by the Terrestrial
Ecosystem Research Network and the National
Research Infrastructure for Australia).13

In 2017, Agriculture Victoria released the
Agriculture Victoria Strategy. The strategy noted
the agriculture sector was continuing to make a
major contribution to Victoria’s economic and
employment growth, even though the nature
of farming has changed dramatically in recent
decades.15 This strategy is a reform framework,
articulating Agriculture Victoria’s priorities to
enhance the global competitiveness, innovation
and resilience of the state’s agriculture.16
Parks Victoria works with Traditional Owners
to manage parks and reserves. The Managing
Country Together framework provides both
practical and symbolic recognition of Traditional
Owner rights, underpins enduring partnerships
with Traditional Owners and strengthens sector
capacity in joint protected area and cultural
heritage management.17

The Australian Government has invested $1 billion
in the National Landcare Program over four years
from 2014–15 to 2017–18. The program is designed
to address problems such as loss of vegetation,
soil degradation, the introduction of pest weeds
and animals, changes in water quality and flows,
and changes in fire regimes. Over the coming five
years, from 2018–19 to 2022–23, the Australian
Government will invest more than $1 billion in a
second phase of the National Landcare Program.14

12.
13.
14.

Soil CRC, ‘Current Projects’, https://www.soilcrc.com.au/projects/
Accessed 3 December 2018.
Terrestrial Ecosystem Research Network, ‘Soil and Landscape Grid of
Australia’, http://www.clw.csiro.au/aclep/soilandlandscapegrid/index.
html Accessed 3 December 2018.
National Landcare Program, ‘National Landcare Program Phase Two’,
Canberra, Australia http://www.nrm.gov.au/national-landcare-program
Accessed 3 December 2018.

15.
16.
17.

DEDJTR 2017, ‘Agriculture Victoria Strategy’, Melbourne, Victoria http://
agriculture.vic.gov.au/__data/assets/pdf_file/0011/385949/AgricultureVictoria-Strategy_FINAL.pdf Accessed 3 December 2018.
Parks Victoria, ‘Managing Country together’, http://parkweb.vic.gov.
au/park-management/aboriginal-joint-management Accessed 3
December 2018.
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LAND Use
Land
Status
UNKNOWN

Trend
POOR

L:01 Land use types in Victoria

FAIR

Data Quality

GOOD

N/A
DATA QUALITY

Good

Data custodian AV, DELWP

L:02 Changes in major land uses in

N/A
Land use across Victoria is shown in Figure
L.1 and
Victoria
Table L.1, with data sourced from the Victorian
Land Use Information System (VLUIS). The most
up-to-date version of VLUIS contains data for
2016–17. The data in VLUIS has been categorised
L:03 Changes in Land Tenure
according to the Australian Valuation Property
Classification Codes, which categorise land
use into nine broad categories and many more
subcategories.18
L:04 Greenﬁeld
versus
51.8%
of Victoria’s
landinﬁll
use is defined as primary
developmentwith most of that area used for
production,
mixed farming and grazing (23.2% of the state).
Agriculture cropping (16.5%) and livestock grazing
(8.4%) are other primary production land uses
L:05 take
Soil carbon
content portions of the state.19
that
up significant
Another 39.8% of the state comprises national
parks, conservation areas and forest reserves. 20,21
Urban areas – such as residential and commercial
properties, industrial facilities and built-up areas –
L:06roads
Area affected
salinity
and
make upby7%
of Victoria’s land.

DATA QUALITY

Good

DATA QUALITY

Good

DATA QUALITY

Good

?
DATA QUALITY

Fair

DATA QUALITY

Fair

?

L:07 Soil acidiﬁcation

DATA QUALITY

Fair
L:08 Soil erosion
DATA QUALITY

Poor
18.

Australian Bureau of Agricultural and Resource Economics and

L:09Sciences
Contaminated
sites
2011,’ Guidelines
for land use mapping in Australia: principles,

procedures and definitions 4th edition’, Canberra, Australia.
DEDJTR, ‘Victorian Land Use Information System 2016/17’, Melbourne,
Victoria https://www.data.vic.gov.au/data/dataset/victorian-land-useinformation-system-2016-2017 Accessed 3 December 2018.
20.
Ibid
21.
Note that the terminology in the Australian Valuation Property
Classification Codes for the categorisation of ‘National Parks,
conservation areas, forest reserves and natural water reserves‘ should
L:10 be
Land
management
activities
considered
in the Victorian
context to include national parks,
conservation areas and State forest.
19.

?
DATA QUALITY

Fair

DATA QUALITY

Fair
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Figure L.1 Major land-use classes in Victoria
(Data source: VLUIS 2016–17)
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Table L.1 Major land-use classes in Victoria, with selected subcategories included

Proportion
of Victoria’s
area
%

Land-use type
Primary production
Mixed farming and grazing

23.2

Agriculture cropping

16.5

Livestock grazing and production

8.4

Softwood and hardwood plantations

2.1

Other

1.6

Total primary production

51.8

National parks, conservation areas and forest reserves

39.8

State forest

12.7

National park - land

11.5

Nature reserves

9.8

Other

5.7

Total national parks, conservation areas and forest reserves

39.8

Residential

3.8

Unclassified Private land and road voids

3.2

Infrastructure and utilities

0.7

Community services

0.2

Sport, heritage and culture

0.1

Extractive industries

0.1

Industrial

0.1

Commercial

0.1

(Data source: VLUIS 2016–17)22,23

22.
23.

DEDJTR, ‘Victorian Land Use Information System 2016/17’, Melbourne,
Victoria https://www.data.vic.gov.au/data/dataset/victorian-land-useinformation-system-2016-2017 Accessed 3 December 2018.
Total area of Victoria in VLUIS 2016/17 is 25.5 million hectares.
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At a regional level, land use varies significantly
between catchments. Approximately threequarters of the land in the western catchments
of Glenelg Hopkins, Wimmera and North Central
is used for primary production. These areas in
western Victoria are typically flatter and more
accessible for agricultural production than
other parts of Victoria. Conversely, the eastern
and north-eastern catchments predominantly
comprise national parks, conservation areas and
forests. More than 20% of land in the Port Phillip
and Westernport catchment is residentialThis is
a much greater percentage of residential land
than any other catchment and demonstrates the
specific environmental pressures of the region.
Irrigated agriculture can require large volumes
of water and needs careful management to
ensure water quality and water resources are
not adversely impacted. Even though it accounts
for just over 1 million hectares (less than 5% of
Victoria’s land), irrigated agriculture is responsible
for 78% of the state’s surface-water consumption
(see indicator WR:07 (Percentage of waterways and
groundwater areas, subject to water extraction,
exceeding sustainable yields)) and contributes
$4.2 billion (30%) of Victoria’s total gross value of
$14 billion of agricultural production.24 Because
of its heavy water usage, irrigated agriculture
is impacting flow regimes by reversing the
seasonality of natural flows, with large volumes of
water released for irrigation during the dry season
(see indicator WR:03 (Condition of flow regimes)).
As detailed in indicator WR:09 (Percentage of
agricultural land with improved irrigation), some
improvements have been made to irrigation
efficiency in Victoria.
The status of this indicator has been assessed as
Fair because the overall mix of land use across
Victoria is viewed as having a limited and variable
impact on environmental health across Victoria.

24.

Australian Bureau of Statistics 2018, ‘4610.0.55.008 - Gross Value of
Irrigated Agricultural Production, 2016-17’, Canberra, Australia http://
www.abs.gov.au/AUSSTATS/abs@.nsf/Lookup/4610.0.55.008Main+Featur
es12016-17?OpenDocument Accessed 3 December 2018.
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UNKNOWN

POOR

FAIR

Trend

L:01 Land use types in Victoria

N/A

LAND

DATA QUALITY

Status

Trend

UNKNOWN

L:02Land
Changes
in major
land uses in
L:01
use types
in Victoria
Victoria

Data Quality

GOOD

POOR

N/A

FAIR

GoodQuality
Data

GOOD

N/A
DATA QUALITY
QUALITY
DATA

Data custodian AV, DELWP

Good
Good

L:03 Changes
Changes in
in major
Land Tenure
L:02
land uses in
Land-use change is driven by a range of N/A
social,
Victoria

economic and environmental pressures. For
example, population growth is a key driver of urban
land-use change, leading to urban expansion in
Melbourne’s fringe areas and parts of regional
L:04 Changes
Greenﬁeld
inﬁll
L:03
in versus
Land Tenure
Victoria (see indicator L:04 (Greenfield versus
development
infill development)). As stated in the SoE 2013,
urban land use is also strongly affected by social
pressures through the property market, which
drives land use towards the highest values (for
L:05 Greenﬁeld
Soil carbonversus
content
L:04
inﬁll
example, housing in fringe areas). 25 In addition,
development
preference for living in coastal or rural areas close
to Melbourne is resulting in the loss of natural
ecosystems and agricultural land. Such losses
threaten
biodiversity
and promote more intensive
L:06 Soil
Areacarbon
affected
by salinity
L:05
content
agriculture to compensate for reductions in the
availability of productive land. 26
The agricultural landscape in northern Victoria
has changed markedly in recent years with the
L:07 Soil
L:06
Areaacidiﬁcation
affected
by salinity
introduction
of a water
market. The ability to
trade and move water has provided increased
opportunities for certain subsectors, including
high-value horticulture.
The
for this indicator is sourced from the
L:08 data
Soil acidiﬁcation
erosion
L:07
Soil

VLUIS dataset for 2012–13, which aligns with the
release of the previous SoE report, and the most
recent VLUIS dataset (2016–17). 27, 28 There were no
significant shifts in Victorian land use from 2012–13
to
2016–17.
L:09
Contaminated
sites
L:08
Soil
erosion

DATA QUALITY
QUALITY
DATA

Good
Good

DATA QUALITY
QUALITY
DATA

Good
Good

?
DATA QUALITY
QUALITY
DATA

Fair
Good

?
DATA QUALITY
QUALITY
DATA

Fair
Fair

?
DATA QUALITY
QUALITY
DATA

Fair
Fair

?
DATA QUALITY
QUALITY
DATA

Poor
Fair

?
DATA QUALITY
QUALITY
DATA

Fair
Poor
L:10 Land
management
L:09
Contaminated
sitesactivities
25.

26.
27.

L:10
28.

Commissioner for Environmental Sustainability 2013, ‘State of the
Environment report 2013’, Melbourne, Victoria https://www.ces.vic.
gov.au/sites/default/files/publication-documents/2013%20SoE%20
report%20full.pdf Accessed 3 December 2018.
Ibid
DEDJTR, ‘Victorian Land Use Information System 2012/13’, Melbourne,
Victoria
https://www.data.vic.gov.au/data/dataset/victorian-land-useLand management
activities
information-system-2012-2013 Accessed 3 December 2018.
DEDJTR, ‘Victorian Land Use Information System 2016/17’, Melbourne,
Victoria https://www.data.vic.gov.au/data/dataset/victorian-land-useinformation-system-2016-2017 Accessed 3 December 2018.
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L:02 Changes in major land uses in
Victoria

N/A

LAND

DATA QUALITY

Status
UNKNOWN

Trend
POOR

FAIR

Data
GoodQuality

GOOD

L:03Land
Changes
in Land
L:01
use types
in Tenure
Victoria

N/A
DATA QUALITY
QUALITY
DATA

Good
Good

Data custodian AV, DELWP

L:04 Changes
Greenﬁeld
versus
inﬁll uses in
L:02
majordivided
land
Public
land is in
mainly
between parks
N/Aand
development
Victoria

reserves, managed under the National Parks
Act 1975, and state forests, managed under the
Forests Act 1958. State forests are managed for
multiple purposes, including timber harvesting,
L:05 Changes
Soil carbon
content
L:03
in Land
Tenure
conservation, recreation and water production.

DATA QUALITY
QUALITY
DATA

Good
Good

?

Similarly to indicator L:02 (Changes in major land
uses in Victoria), the data for this indicator is
sourced from the VLUIS dataset for 2012–13, which
aligns
withaffected
the release
of the previous SoE report
L:06 Greenﬁeld
Area
by salinity
L:04
versus
inﬁll
and the most recent VLUIS dataset (2016–17). 29,30
development
For 2016–17, 57.6% of Victoria’s land was privately
owned (Figure L.2), which remained stable from
2012–13 when 57.3% of the state’s land was
L:07 Soil carbon
acidiﬁcation
L:05
content
recorded as privately owned. Private land can
exert more pressure on the environment; however,
the effect of changing land tenure does not
necessarily mean a change in environmental
pressure – the effect of land-use management is
L:08 Area
Soil erosion
L:06
affected by salinity
the driving force. Consequently, more information
on land-use management associated with land
tenure is required to determine if the move of
private land to public land is resulting in more
secure management. Private land is predominantly
L:09Soil
Contaminated
L:07
acidiﬁcationsites
used for primary production, which accounts for
half of Victoria’s total area. Residential areas are
another form of private land use, making up 3.8%
of the state’s total area. Melbourne occupies less
than
5% ofmanagement
Victoria’s land
area but is home to
L:10 Land
activities
L:08
Soil erosion
more than 75% of Victoria’s population, illustrating
the land-health pressures that exist in the state’s
capital.31,32

DATA QUALITY
QUALITY
DATA

Fair
Good

DATA QUALITY
QUALITY
DATA

Fair
Good

?
DATA QUALITY
QUALITY
DATA

Fair
Fair

DATA QUALITY
QUALITY
DATA

Poor
Fair

?
DATA QUALITY
QUALITY
DATA

Fair
Fair

Figure L.2 Land tenure in Victoria, 2016–17
DATA QUALITY

DATA
33 QUALITY
(Data source: VLUIS 2016–17)

Fair
Poor

?

L:09 Contaminated sites
29.
30.
31.

L:10

DEDJTR, ‘Victorian Land Use Information System 2012/13’, Melbourne,
Victoria https://www.data.vic.gov.au/data/dataset/victorian-land-useinformation-system-2012-2013 Accessed 3 December 2018.
DEDJTR, ‘Victorian Land Use Information System 2016/17’, Melbourne,
Victoria https://www.data.vic.gov.au/data/dataset/victorian-land-useinformation-system-2016-2017 Accessed 3 December 2018.
Australian Bureau of Statistics , ‘Greater Melbourne (GCCSA)
(2GMEL)’,
Canberra, Australiaactivities
http://stat.abs.gov.au/itt/r.
Land management
jsp?RegionSummary&region=2GMEL&dataset=ABS_REGIONAL_
ASGS2016&geoconcept=ASGS_2016&datasetASGS=ABS_
REGIONAL_ASGS2016&datasetLGA=ABS_REGIONAL_
LGA2017&regionLGA=LGA_2017&regionASGS=ASGS_2016 Accessed 3
December 2018.

DATA QUALITY

32.

33.

Australian Bureau of Statistics , ‘Victoria (STE)
Fair
(2)’, Canberra, Australia http://stat.abs.gov.au/itt/r.
jsp?RegionSummary&region=2&dataset=ABS_REGIONAL_
ASGS2016&geoconcept=ASGS_2016&datasetASGS=ABS_
REGIONAL_ASGS2016&datasetLGA=ABS_REGIONAL_
LGA2017&regionLGA=LGA_2017&regionASGS=ASGS_2016 Accessed 3
December 2018.
DEDJTR, ‘Victorian Land Use Information System 2016/17’, Melbourne,
DATA QUALITY
Victoria https://www.data.vic.gov.au/data/dataset/victorian-land-useinformation-system-2016-2017 Accessed 3 December 2018.
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Victoria
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DATA QUALITY
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L:03 Changes in Land Tenure

LAND

DATA QUALITY

Status
UNKNOWN

Trend
POOR

FAIR

L:04Land
Greenﬁ
versus
inﬁll
L:01
useeld
types
in Victoria
development

Data
GoodQuality

GOOD

N/A
DATA QUALITY
QUALITY
DATA

Data custodian DELWP

Good
Good

?

L:05
Soil carbon
content
L:02
Changes
in major
land
uses in to grow, so
As
Victoria’s
population
continues
N/A
Victoria
will construction of residential, commercial

and industrial properties to meet demand.
The construction increase comes in the form
of two types of development: the utilisation of
L:06 Changes
Area affected
by Tenure
salinity
L:03
in Land
previously
developed
land for urban and other
development (infill), and previously undeveloped
land (greenfield). The data included in this
indicator provides background information on
land-use pressures for a range of issues, including
L:07 Soil
acidiﬁcation
L:04
Greenﬁeld
versus inﬁll
biodiversity.
development

Housing development increased at record levels
across Melbourne in the five years to 2016. In
established areas of Melbourne, 10,000 more
dwellings
were constructed
in 2016 than 2012 – the
L:08 Soil
Soil carbon
erosion
L:05
content
majority being apartment developments.34 As
these are most commonly intensifying existing
residential uses or urban-renewal projects, this has
not increased the urban area of Melbourne. The
City
Melbourne
has
seen a population increase
L:09 of
Contaminated
sites
L:06
Area
affected by
salinity
of nearly 50,000, with its urban land intensified or
existing urban uses transformed.35
Greenfield development has also been at
record levels and has delivered approximately
L:10 Soil
Land
management activities
L:07
acidiﬁcation
30% of housing development across the five
years.36 Greenfield development and associated
infrastructure increased the urban area of
Melbourne by approximately 7,400 hectares from
2012 to 2016.37
L:08 Soil erosion

The local government areas (LGAs) of Wyndham
and Casey have seen the most growth over the
DATA QUALITY
QUALITY
DATA
five years, with increases in population of 60,000
Fair
38
and 50,000 respectively.Good
The urban areas of
both LGAs has increased by approximately 1,500
hectares between 2012 and 2016.39
Figure L.3 shows that Melbourne’s
DATA QUALITY
QUALITY population
DATA
is growing more than twice
as
Fair quickly in growth
Good
areas on the urban fringes than it is in established
areas.40 This increases the pressure on biodiversity
in Melbourne’s urban fringes. Figure L.4 shows that
DATA
QUALITY
Melbourne’s urban areaDATA
hasQUALITY
increased by at least
1,000 hectares each year
since
2012.41 Melbourne’s
Fair
Good
urban fringes also contain areas known as ‘green
wedges’ that host a mix of agriculture and lowdensity activities such as:

?

?

DATA QUALITY
QUALITY
DATA

•

major infrastructure that supports urban
Poor
Fair
areas, including Melbourne and Moorabbin
airports

•

the western and eastern water treatment
DATA QUALITY
QUALITY
DATA
facilities

•

major quarries used in the building industry

•

cultural heritage sites

•

biodiversity conservation areas

•

water catchments.42Fair
Fair

?

Fair
Fair

?

DATA QUALITY
QUALITY
DATA

With the expanding populations in green wedge
LGAs, the importance of green wedges to protect
environmental values is increasing.
DATA QUALITY

Poor

?

L:09 Contaminated sites
34.

Australian Bureau of Statistics 2018, ‘8731.0 - Building Approvals,
Australia, May 2018’, Canberra, Australia http://www.abs.gov.au/
ausstats/abs@.nsf/mf/8731.0 Accessed 3 December 2018.
35.
Australian Bureau of Statistics 2018, ‘3218.0 - Regional Population
Growth, Australia, 2016-17’, Canberra, Australia http://www.abs.gov.au/
L:10 ausstats/abs@.nsf/mf/3218.0
Land management activities
Accessed 3 December 2018.
36.
Australian Bureau of Statistics 2018, ‘8731.0 - Building Approvals,
Australia, May 2018’, Canberra, Australia http://www.abs.gov.au/
ausstats/abs@.nsf/mf/8731.0 Accessed 3 December 2018.
37.
DELWP, ‘Rural urban fringe GIS layer’, East Melbourne, Victoria.

DATA QUALITY

38.
39.
40.
41.
42.

Australian Bureau of StatisticsFair
2018, ‘3218.0 - Regional Population
Growth, Australia, 2016-17’, Canberra, Australia http://www.abs.gov.au/
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Figure L.3 Annual percentage change in population for LGAs in Melbourne,
2011–12 to 2015–16
Note: Growth area LGAs are Cardinia, Casey, Hume, Melton, Whittlesea and Wyndham
(Data source: ABS, 2016)43

Figure L.4 The increase in urban area land (hectares) shown as a three-year
rolling average, 2012–2016
(Data source: DELWP)44

43.
44.

Australian Bureau of Statistics 2018, ‘3218.0 - Regional Population
Growth, Australia, 2016-17’, Canberra, Australia http://www.abs.gov.au/
ausstats/abs@.nsf/mf/3218.0 Accessed 3 December 2018.
DELWP, ‘Rural urban fringe GIS layer’, East Melbourne, Victoria.
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Figure L.5 Map of Victoria showing approximate location of sampled sites within each region50
Note: The regions are the primary production landscape of Victoria. 51

The results of the study found an extremely wide
range in SOC stocks across Victorian cropping
and pasture soils. 52 Results from the study outlined
four key factors assessed for their impact on soil
carbon content:
•

Climate – Most of the variation in SOC was
attributable to climate, with nearly 80% of the
differences in SOC stocks across the state
explained by local patterns of annual rainfall
or vapour pressure deficit. 53

•

Texture-related soil properties – Silicon and
clay explained a further small amount of
variation in SOC. 54

•

Management classes (continuous cropping,
crop-pasture rotation, sheep or beef pasture,
and dairy pasture) – After accounting for
climate and soil properties, differences in SOC
between management classes were small and
often not significant. 55

50.
51.

Ibid
MacEwan R, Robinson N, Imhof M, Rees D, Sposito V 2008, ‘Primary
Production Landscapes of Victoria’, Paper presented at the 14th
Agronomy Conference, Adelaide, South Australia, 21–25 September
2008.
Robertson F et al 2016, ‘Soil organic carbon in cropping and pasture
systems of Victoria, Australia’, Soil Research, 54(1), pp. 64-77.
Ibid
Ibid
Ibid

52.
53.
54.
55.

•

Management practices (stubble retention,
minimum cultivation, perennial pasture
species, rotational grazing and fertiliser
inputs) – These were also not significantly
related to SOC stock. 56 These results were
consistent with a 2013 study that concluded
the potential to increase carbon through
changes to management practices is quite
limited. 57

SOC stocks were generally greatest in the
Strzelecki Ranges, Eastern Plains, Victorian
Volcanic Plains and the Otways, while SOC was less
abundant in the Mallee and Wimmera (areas of less
rainfall).
Data from the Soil Grids of Victoria supports
these findings, with Figure L.6 showing the raster
maps of SOC as taken from the Spatial Datamart
Victoria and displayed on the Australian Digital Soil
Mapping website OzDSM. 58,59

56.
57.
58.

59.

Ibid
Robertson F, Nash D 2013, ‘Limited potential for soil carbon
accumulation using current cropping practices in Victoria, Australia’,
Agriculture, Ecosystems & Environment, 165, pp. 130-140.
DEDJTR, ‘SOIL_TOTAL_ORGANIC_CARBON’, Melbourne, Victoria http://
services.land.vic.gov.au/SpatialDatamart/dataSearchViewMetadata.
html?anzlicId=ANZVI0803005804&extractionProviderId=2 Accessed 3
December 2018.
OzDSM, ‘Australian digital soil mapping’, Ballarat, Victoria http://www.
ozdsm.com.au/ozdsm_map.php Accessed 3 December 2018.
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Figure L.6 Victorian Soil Total Organic Carbon (%)
at various depths.60,61
The status of this indicator has been assessed
as Unknown due to the absence of available
standards to determine suitable SOC stocks.

60.

61.

DEDJTR, ‘SOIL_TOTAL_ORGANIC_CARBON’, Melbourne, Victoria http://
services.land.vic.gov.au/SpatialDatamart/dataSearchViewMetadata.
html?anzlicId=ANZVI0803005804&extractionProviderId=2 Accessed 3
December 2018.
OzDSM, Ballarat Victoria http://www.ozdsm.com.au/ozdsm_map.php
Accessed 3 December 2018.
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Figure L.7 Dryland salinity observation bore trends
from the 2017 review68
Note: The bars above the line shows bores with a
rising level; bars below show a falling trend.

For parts of the state outside the five northern
river basins that flow into the Murray River,
monitoring of salinity has largely ceased (except
for the Macalister Irrigation District in Gippsland).
However, salinity can be a threatening process
to parts of all Victorian landscapes, including in
areas where water trade is moving to support new
irrigation developments, and land-use change
compromises past salinity management work, or
in land close to sea level where the water table
is permanently close to the surface. Dryland
salinity data in southern Victoria is currently well
understood; however, our knowledge will decrease
in the absence of data collection.

68.

While not a direct measure of the area affected
by salinity, the depth to shallow groundwater is a
close proxy for area threatened by salinity. This is
particularly the case in irrigated areas where there
is ongoing monitoring and annual production of
groundwater maps. DELWP maintains a statewide
layer showing the depth to the watertable and
(Figure L.8). Further detail on groundwater salinity,
indicator WR:11 (Groundwater quality).

Ibid

Victorian State of the Environment 2018 Scientific Assessments (L)

SCIENTIFIC ASSESSMENTS Part III Land

Figure L.8 Depth to watertable in Victoria 69, 70

69.
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Visualising Victoria’s Groundwater, ‘Visualising Victoria’s Groundwater’, Ballarat, Victoria http://maps.cerdi.com.au/vvg.php Accessed 3
December 2018.
DELWP, ‘Victorian Aquifer Framework (VAF) 3D Surfaces’, East
Melbourne, Victoria https://www.data.vic.gov.au/data/dataset/victorianaquifer-framework-vaf-3d-surfaces Accessed 3 December 2018.
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Conference Series: Earth and Environmental Sciences, 25, pp. 1–15.
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Figure L.9 Victorian Soil pH (CaCl2) at various depths 75, 76
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DEDJTR, ‘SOIL_pHcacl2’, Melbourne, Victoria http://services.
land.vic.gov.au/SpatialDatamart/dataSearchViewMetadata.
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December 2018.
OzDSM, http://www.ozdsm.com.au/ozdsm_map.php Accessed 3
December 2018.
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Soil pH naturally changes as soil weathers and
forms, both decreasing in pH (acidification) and
increasing pH (alkalinisation). Changes take
place very gradually in undisturbed ecosystems
and occur in both surface soil and subsoil. These
changes can be accelerated by agriculture,
particularly in surface soil. Importantly for Victoria,
it has been found that many surface soils that were
once slightly or moderately acidic are now more
acidic since the land has been cleared and used for
agriculture. In some soils, subsurface acidification
has occurred but much less data is available on
this soil degradation issue.
In the past, detailed analysis was undertaken to
look at soil acidification under both pastures and
crops, with faster acidification rates under crops,
particularly those where nitrogen fertilisers are
applied and where legumes are included in the
rotation. However, this research was conducted
in association with a range of farming systems
that are not used as prevalently today (such as
conventional cultivation, ley farming). There is little
data available to understand soil acidification
under current farming systems, while there has
been almost no research on the extent and
severity of soil acidification in horticulture or
irrigated broad-acre agriculture.

Precision agriculture tools, such as variable-rate
liming and digital mapping of soil pH, are now
available to more efficiently manage soil pH.
Adoption of variable-rate fertiliser application is
mainly being taken up in cropping, although the
uptake has been limited with just over 10% of the
area under crop being applied with variable rates
of fertiliser.78
A significant number of landholders are managing
acidification using lime, although there is great
potential to increase lime application in Victoria.
In 2016–17, published ABS data showed lime was
only applied to 4% of land used for agricultural
production.79 The ABS data also displayed the
average rate of lime application at 1.7 tonnes per
hectare, which is below the general minimum
recommendations of 2.5–7.5 tonnes per hectare. 80
No overall status assessment has been provided
for this indicator due to the lack of current
information on soil acidification across the state.
The current knowledge is mostly based on data
that is now more than a decade old.

The use of nitrogen-based fertilisers is recognised
as a profitable management practice in
horticulture, dairying and cropping. The risk of soil
acidification increases in areas where land use
changes from low nitrogen-use pastures (usually
under meat and wool production) to high nitrogenuse cropping or other more intensive farming
systems.
Limited data exists to understand current
practices for managing soil acidity. Up until
2012–13, the Australian Bureau of Statistics (ABS)
regularly surveyed farm businesses on a range
of issues, including soil testing. From 2013–14,
the question on soil testing was no longer asked.
The 2012–13 data showed soil pH testing was
infrequent, with only 16% of agricultural businesses
testing their soil in the previous 12 months.77
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Australian Bureau of Statistics 2014, ‘4267.0 - Land Management and
Farming in Australia, 2012-13, ‘Rural Environment and Agricultural
Commodities Survey’, Canberra, Australia http://www.abs.gov.au/
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Australian Bureau of Statistics 2018, ‘4267.0 - Land Management and
Farming in Australia, 2016-17’, Canberra, Australia http://www.abs.gov.
au/ausstats/abs@.nsf/mf/4627.0 Accessed 3 December 2018.
Tasmanian Department of Primary Industries, Parks, Water and
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for a specific purpose (industrial, commercial or
residential). 85 The number of completed 53X audits
shows how many contaminated sites have been
L:08 Soil erosion
improved to be suitable for a more sensitive land
use, and can be used to show the scale of land
quality improvement at contaminated sites across
Victoria. There were 603 53X audits completed
in the state from 2013 to 2017, with a peak of 142

audits in 2015. The number of audits has dropped
during the past two years.
DATA QUALITY
QUALITY
DATA
Fair
Good

DATA QUALITY

Good

DATA QUALITY

Good

?

Figure L.11 53X Audits completed in Victoria, 2013–
DATA QUALITY
2017
(Data source: EPA Victoria, 2018)

Fair

Priority sites are sites for which EPA Victoria has
issued a clean-up notice or pollution abatement
notice due to land and/or
groundwater
pollution.
DATA
QUALITY
The condition of these sites
Fair is not compatible with
the current or approved use of the site without
active management to reduce the risk to human
health and the environment. Such management
DATA QUALITY and/or
can include clean-up, monitoring
86
institutional controls. The
Fairnumber of sites on
EPA Victoria’s Priority Sites Register has remained
reasonably stable from June 2013 to June 2018, at
230 and 300 respectively (Figure L.12). 87

?

DATA QUALITY

Poor

?

L:09 Contaminated sites

DATA QUALITY

84.

MAC 2016, ‘Independent inquiry into the Environment Protection
Authority’, http://www.epa-inquiry.vic.gov.au/__data/assets/
file/0008/336698/Inquiry-report-EPA_June.pdf Accessed 3 December
2018.
85.
‘Types
of environmentalactivities
audit’, Carlton, Victoria https://www.epa.
L:10 EPA,
Land
management
vic.gov.au/our-work/environmental-auditing/types-of-environmentalaudit Accessed 3 December 2018.

Fair
86.
87.

EPA, ‘Priority Sites Register’, Carlton, Victoria https://www.epa.vic.gov.
au/your-environment/land-and-groundwater/priority-sites-register
Accessed 3 December 2018.
EPA, communication dated 04/10/2018 (“PSR_summary_delwp.xlsx”).
DATA QUALITY

Fair
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in the surveyed soils of those Victorian regions are
summarised below by Mikkonen et al.91:

Figure L.12 Number of sites on EPA Victoria’s
Priority Sites Register as at the end of June, 2013–
2018
(Data source: EPA Victoria, 2018)

Some chemicals are emerging as threats for site
contamination, including per-and poly-fluoroalkyl
substances (PFAS). An example of the increasing
focus on PFAS is the investigation EPA Victoria
is coordinating into potential environmental
contamination, including soil, surface water and
groundwater pollution, from the historical use
of PFAS in firefighting foam by the Country Fire
Authority (CFA). 88 In addition to the investigation
of PFAS pollution at CFA sites, EPA Victoria has
collaborated with industrial groups to identify the
likely major industries in Victoria that would use
PFAS.

•

Arsenic enrichment was attributed to erosion
and landscape transfer of mineralised (gold
bearing) soils, including alluvial and aeolian
deposition and accumulation of As with Fe
during lateritic weathering.

•

Nickel enrichment occurred in soils
overlying basalt and was associated with
the weathering of olivine, and influence of
illuviation, resulting in Ni enrichment in B
horizon soils.

•

Chromium enrichment occurred in highly
weathered soils and was likely to have
developed during lateritic weathering, due to
immobilisation with Fe.

•

Copper concentrations were negatively
correlated with weathering and precipitation
and likely to be influenced by clay content.

•

Lead concentrations in soil were found to be
influenced by multiple factors including coaccumulation with Fe in the highly weathered
environments, topography and possibly
diffuse contamination from urban areas.

•

Zinc concentrations were negatively
correlated with weathering and precipitation,
but were indicated to be influenced by
biological cycling, resulting in enrichment in
surface soils compared to subsurface soils.

The major industrial sources of PFAS were found to
be:
•

the oil and gas industry

•

firefighting

•

bulk storage facilities for flammable products

•

chemical manufacturing

•

metal plating. 89

In 2018, RMIT University released a publicly
available database and interactive map of
ambient background soil concentrations and
other soil characteristics for four Victorian regions
(Ballarat, Greater Geelong, Greater Melbourne and
Mitchell).90 The key factors that influenced ambient
background variability of As, Cu, Cr, Ni, Pb and Zn

No overall status assessment has been provided
for this indicator due to the lack of information
of contaminated sites across the state. The
current knowledge only pertains to a subset of
contaminated sites. The trend is unclear, because
even though there is evidence of environmental
audits taking place that lead to improved land
use, it is unclear how many sites have become
contaminated during that time and what the
overall change in the number of contaminated
sites has been.

90.
88.
89.

EPA, ‘CFA regional training centres’, Carlton, Victoria http://www.epa.vic.
gov.au/our-work/current-issues/water-quality/cfa-regional-trainingcentres Accessed 3 December 2018.
EPA, ‘Interim position statement on PFAS’, Carlton, Victoria https://
www.epa.vic.gov.au/~/media/Publications/1669%202.pdf Accessed 3
December 2018.

91.

Mikkonen HG, Bentley PD, Barker AO, Dasika R, Wallis CJ, Clarke BO,
Reichman SM 2018, ‘Victorian Background Soil Database, Version 1.0’,
RMIT University, Melbourne, Australia https://soilexplorer.eres.rmit.edu.
au/soil-explorer/ Accessed 3 December 2018.
Mikkonen HG, Dasika R, Drake JA, Wallis CJ, Clarke BO, Reichman
SM 2018, ‘Evaluation of environmental and anthropogenic influences
on ambient background metal and metalloid concentrations in soil’,
Science of The Total Environment, 624, pp. 599-610.
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LAND
Land

DATA QUALITY

Management

DATA QUALITY

Status

Trend

UNKNOWN

POOR

L:10 Land
Land use
management
activities
L:01
types in Victoria

FAIR

Data
Fair Quality

GOOD

N/A
DATA QUALITY
QUALITY
DATA

Fair
Good

Data custodian CMAs

L:02 Changes in major land uses in
N/A
Most Catchment Management Authorities
(CMAs)
Victoria

are now reporting on the area of land managed
for conservation in their annual reports. The
Corangamite, Glenelg Hopkins, North Central,
North East, West Gippsland and Wimmera CMAs
L:03 Changes in Land Tenure
all reported this data in their 2016–17 annual
reports.92,93,94,95,96,97

The six CMAs reporting on the area of land
managed for conservation had a combined total
L:04
Greenﬁeld versus
inﬁllhectares of land covered
of approximately
43,000
development
by Trust for Nature covenants, which increased
by nearly 1,500 hectares from the previous year.
The purpose of these covenants is to permanently
conserve and protect the natural, cultural or
L:05
Soil carbon
scientific
valuescontent
of the land. The reporting CMAs
also entered into management agreements with
landholders to improve and conserve a further
8,000 hectares of land, increasing the total area
of landholder agreements by nearly 10% on the
L:06
Areayear.
affected
salinityHopkins CMA was
previous
The by
Glenelg
responsible for the greatest additional areas of
land managed for conservation in 2016–17 across
both landholder agreements and Trust for Nature
covenants (Figure L.13). There were no additions to
L:07 Soil acidiﬁcation
the public reserve system in any of the reporting
CMAs.

L:08 Soil erosion

92.
Corangamite Catchment Management Authority 2017, ‘Annual Report
L:09
Contaminated sites
2016-2017’, Colac, Victoria.
93.

Glenelg Hopkins Catchment Management Authority 2017, ‘Annual
Report 2016-2017’, Hamilton, Victoria.
94.
North Central Catchment Management Authority 2017, ‘Annual Report
2016-2017’, Huntly, Victoria.
95.
North East Catchment Management Authority 2017, ‘Annual Report
2016-2017’, Wodonga, Victoria.
96.
West Gippsland Catchment Management Authority 2017, ‘Annual Report
2016-2017’, Traralgon, Victoria.
L:10
Land management activities
97.
Wimmera Catchment Management Authority 2017, ‘Annual Report 20162017’, Horsham, Victoria.

DATA QUALITY

Good

DATA QUALITY

Good

Figure L.13 Area of land covered by landholder
DATA QUALITY
agreements and Trust for Nature covenants
Good

Note: Area is shown in hectares.

?

(Data source: 2016–17 CMA annual reports)

This indicator would ideally
include statewide
DATA QUALITY
data and a detailed trend
analysis,
and be
Fair
complemented with a more comprehensive
quantitative analysis of the outputs and benefits
associated with land-management activities;
however, this type of data
isQUALITY
not collated or
DATA
published.
Fair
In addition to the work at the CMA level, the
Traditional Owner Settlement Act 2010 provides
for certain Crown land sites to be granted to the
DATA QUALITY
Traditional Owner corporation in Aboriginal title,
Fair
and then for that land to be jointly managed
with the state. Joint management recognises the
ongoing connection of Traditional Owners to their
land and enables the knowledge and culture of
DATA QUALITY
the Traditional Owner group to be incorporated in
Poor
the management of that land. Traditional Owners
and the state work together in equal partnership
to manage the natural and cultural values of parks
and reserves under Aboriginal title.

?

?

DATA QUALITY

Fair

DATA QUALITY

Fair
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Aboriginal title is a highly modified freehold grant
to the Traditional Owners. Under Aboriginal title,
the right to occupy, use, control and manage the
land is transferred back to the state, including the
authority to issue leases and licences. Transfer of
parks or reserves to Aboriginal title does not affect
existing use and access, which will continue to be
managed under the relevant land act. Table L.2
shows current Traditional Owner organisations
and corporation(s) with native title and settlement
negotiations, while Table L.3 shows the current
Traditional Owner corporation(s) in settlement
negotiations with the state under the Traditional
Owner Settlement Amendment Act 2016.

Table L.2 Current Traditional Owner Corporations with native title and settlement determinations

Current Traditional Owner Corporations

Region

Dja Dja Wurrung Clans Aboriginal Corporation

North Central Region

Gunaikurnai Land and Waters Aboriginal Corporation

Gippsland Region

Gunditj Mirring Traditional Owners Aboriginal Corporation

Barwon South West Region

Yorta Yorta Nation Aboriginal Corporation

Hume Region

Barengi Gadjin Land Council

Grampians Region

Table L.3 Current Traditional Owner Corporations in settlement negotiations with the State of Victoria
under the Traditional Owner Settlement Amendment Act 2016

Current Traditional Owner Corporations

Region

Taungurung Clans Aboriginal Corporation

Hume Region

Eastern Maar Aboriginal Corporation

Barwon South West Region

Barengi Gadjin Land Council

Grampians Region

Gunditj Mirring Traditional Owners Aboriginal Corporation

Barwon South West Region
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LAND
Status

Trend

UNKNOWN

POOR

FAIR

Data Quality

GOOD

L:11 Participation in natural resource
management activities
DATA QUALITY

Data custodian CMAs, Parks Victoria, Landcare

Good

L:12
of bestassesses
practice on
ThisUse
indicator
community participation
agricultural lands

in natural resource management (NRM)
activities, which includes volunteers who are
involved in ‘Friends of’ and community groups,
Landcare and citizen science programs across
L:13
Proportion
of agricultural
area and marine
terrestrial,
inland
aquatic, coastal
under productive and sustainable
ecosystems. Community participation can
agriculture
improve environmental stewardship, connect
people to nature and improve physical, mental
and emotional health and wellbeing. In the future,
FORESTS
this indicator can potentially be used to assess
the progress of Priority 5, ‘Increase opportunities
Status
UNKNOWN
POOR
for all Victorians to act to protect biodiversity’
in the new
Biodiversity
2037 – Protecting
Fo:01A
Areaplan,
of forest
by type and
Victoria’s
Environment.
An assessment of citizen
tenureforest
canopy cover
science programs by DELWP found 34 active
programs across Victoria.98 These programs run
across all Victorian ecosystem types, including
terrestrial,
estuaries,
wetlands, coasts and
Fo:01B
Arearivers,
of forest
by type and
marine
waters,
and
are
led
by
government, nontenure-forest type
government and academic organisations.
Parks Victoria engages an extensive community
network that provides 281,776 volunteering hours
Indicator
with 37,200 volunteer attendees across 167
Forests:01C
Area of forest
by type
parks. This network
includes
234 volunteer (or
and
tenure-plantation
forest
volunteer-involving) organisations that partner
with Parks Victoria to engage and facilitate
practical volunteering outcomes. Parks Victoria’s
Fo:02
Areanetwork
of forest has
typeprovided
by growth
volunteer
over $10 million of
stage
in-kind support in 2017–18. This is the highest ever
recorded figure for Parks Victoria.
Parks Victoria has continued to implement the
first online volunteer management system for a
Fo:03 Area of forest type by growth
state park agency. ParkConnect enables staff
stage distribution in protected zones
and volunteer groups to collaboratively plan,
manage and report on volunteer activities.
It makes volunteering more accessible and
promotes volunteer opportunities broadly across
Fo:04 Fragmentation of native forest
Victoria. There have been over 1,500 new volunteer
cover
98.

Data supplied by DELWP in 2018.

?

registrations with over 65% attending one or more
of the 573 activities planned within the system. The
DATA QUALITY
largest demographic registering to volunteer has
Poor
been 18 to 35-year-olds in full-time employment.
The largest proportion of volunteer activities
are focused on habitat restoration, followed
by environmental research, historic heritage
DATA QUALITY
conservation and gardening.

?

Poor

The VCMC estimated that Victorian communities
co-contributed approximately $116 million in
2015–16 to catchment management across all
Quality
Victorian
CMATrend
regions.99Data
Although
this estimate
FAIR
GOOD
was based on a simple calculation, and therefore
should be treated with caution, this value is
potentially equivalent to both national and
DATA QUALITY
state government investment in NRM, as well as
Poor 100 This figure does
investment from other sources.
not take into account the intangible benefits to
the community of participation in catchment
management, including: physical and mental
DATA QUALITY
wellbeing, social capital, and engaged and resilient
Good
communities.101 Two essential components of the
work coordinated by CMAs to successfully manage
natural resources in their regions are: actively
engaging the many stakeholders (such as private
DATA QUALITY
landholders, community groups and local councils),
Good
and understanding their local issues.

?

Participation at CMA natural resource
management engagement events has increased
each year since data was
first reported in
DATA QUALITY
2013–14 (Figure L.14).102,103 Engagement events
Good
have included field days, seminars and farm
99.
100.
101.
102.

103.

Victorian Catchment Management Council 2017, ‘Catchment Condition
and Management Report 2017’, East Melbourne, Victoria, http://www.
vcmc.vic.gov.au/pdf/CCMR_Report_2017.pdf Accessed 3 December 2018..
Ibid
DATA QUALITY
Ibid
Victorian Catchment Management Authorities 2017, ‘Actions & AchieveFair
ments Report 2016-17’, Corangamite CMA, East Gippsland CMA, Glenelg
Hopkins CMA, Goulburn Broken CMA, Mallee CMA, North Central CMA,
North East CMA, Port Phillip and Westernport CMA, West Gippsland
CMA, Wimmera CMA, Colac, Bairnsdale, Hamilton, Shepparton, Irymple,
Huntly, Wodonga, Frankston, Traralgon, Horsham, Victoria.
Victorian Catchment Management Authorities, 2017, ‘Actions & Achieve
ments Report 2015-16’, Corangamite
CMA, East Gippsland CMA, Glenelg
DATA QUALITY
Hopkins CMA, Goulburn Broken CMA, Mallee CMA, North Central CMA,
North East CMA, Port Phillip and Westernport CMA, West Gippsland
Fair
CMA, Wimmera CMA, Colac, Bairnsdale, Hamilton, Shepparton, Irymple,
Huntly, Wodonga, Frankston, Traralgon, Horsham, Victoria.

?
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inspections. There were nearly 35,000 participants
at engagement events in 2013–14, which has grown
to more than 93,000 participants in 2016–17,
although it should be noted that the 2013–14
report captured only state-funded outputs.104
The data from 2014–15 onwards provides a better
comparison as it consistently contains State and
Commonwealth funding sources. Participation at
engagement events has increased by nearly 70%
since 2014–15, indicating a more engaged and
informed stakeholder cohort.

Figure L.15 Participation at organised natural
resource management engagement events by
CMA, 2015–16 and 2016–17
(Data source: CMA Actions and Achievements reports,
2015–16 and 2016–17).108,109

Figure L.14 Participation at CMA organised natural
resource management engagement events
(Data source: CMA Actions and Achievements report, 201516 and 2016-17) 105,106

The Goulburn Broken CMA recorded the greatest
participation at engagement events in 2015–16 and
then doubled this in 2016–17. This is reflective of a
regional area with local communities, Traditional
Owners, partner organisations, farmers and other
individuals that are an active presence in decisionmaking and take actions to improve their local
environments.107
104.
105.

106.

107.

Ibid
Victorian Catchment Management Authorities 2017, ‘Actions & Achieve
ments Report 2016-17’, Corangamite CMA, East Gippsland CMA, Glenelg
Hopkins CMA, Goulburn Broken CMA, Mallee CMA, North Central CMA,
North East CMA, Port Phillip and Westernport CMA, West Gippsland
CMA, Wimmera CMA, Colac, Bairnsdale, Hamilton, Shepparton, Irymple,
Huntly, Wodonga, Frankston, Traralgon, Horsham, Victoria.
Victorian Catchment Management Authorities, 2017, ‘Actions & Achieve
ments Report 2015-16’, Corangamite CMA, East Gippsland CMA, Glenelg
Hopkins CMA, Goulburn Broken CMA, Mallee CMA, North Central CMA,
North East CMA, Port Phillip and Westernport CMA, West Gippsland
CMA, Wimmera CMA, Colac, Bairnsdale, Hamilton, Shepparton, Irymple,
Huntly, Wodonga, Frankston, Traralgon, Horsham, Victoria.
Goulburn Broken Catchment Management Authority 2017, ‘Annual
Report 2016-2017’, Shepparton, Victoria.

Landcare is a vital community-based volunteer
movement that facilitates and coordinates actions
to care for the environment. Among the wide
variety of on-ground activities undertaken by
Landcare are: rejuvenation and repair of habitats,
restoration of waterways, improvements to
farmland, and addressing of land-management
issues such as erosion and pest plants and
animals.110 There are around 600 Landcare
groups and 64 networks in Victoria that cover
65% of the state (82% of private land and 32% of
public land).111,112 Landcare volunteers reported

108.

Victorian Catchment Management Authorities 2017, ‘Actions & Achieve
ments Report 2016-17’, Corangamite CMA, East Gippsland CMA, Glenelg
Hopkins CMA, Goulburn Broken CMA, Mallee CMA, North Central CMA,
North East CMA, Port Phillip and Westernport CMA, West Gippsland
CMA, Wimmera CMA, Colac, Bairnsdale, Hamilton, Shepparton, Irymple,
Huntly, Wodonga, Frankston, Traralgon, Horsham, Victoria.

109.

Victorian Catchment Management Authorities 2017, ‘Actions & Achieve
ments Report 2015-16’, Corangamite CMA, East Gippsland CMA, Glenelg
Hopkins CMA, Goulburn Broken CMA, Mallee CMA, North Central CMA,
North East CMA, Port Phillip and Westernport CMA, West Gippsland
CMA, Wimmera CMA, Colac, Bairnsdale, Hamilton, Shepparton, Irymple,
Huntly, Wodonga, Frankston, Traralgon, Horsham, Victoria.

110.

DELWP, ‘Landcare’, East Melbourne, Victoria https://www.environment.
vic.gov.au/landcare Accessed 3 December 2018.
Ibid
Landcare, communication dated 02/10/2018 (“Landcare Total Coverage
– Groups & Networks.pdf”).

111.
112.
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contributing 375,000 hours in 2016–17 to land,
water and biodiversity protection across Victoria,
providing a value of $11.2 million.113 The reported
Landcare contributions in 2016–17 varied from
2015–16, when the Victorian Landcare Program
estimated that volunteers contributed $20 million
worth of hours.114
Traditional Owner participation is another vital
component of NRM. Traditional Owners have
strategies for their participation in NRM detailed
within a Natural Resource Agreement (as part of
their Recognition & Settlement Agreements). For
more information refer, to indicator L:10 (Landmanagement activities).
Research from 2015 shows the importance of
combining social and environmental values in
NRM.115 The research develops a Valued Attributes
of Landscape Scale to help bridge the divide
between theoretical understandings of value in
psychology, which have largely focused on the core
values held by people, and values as understood
by NRM professionals, which have largely focused n
valuing the environment.116

113.

114.

115.
116.

Victorian Catchment Management Authorities 2017, ‘Actions &
Achievements Report 2016-17’, Corangamite CMA, East Gippsland
CMA, Glenelg Hopkins CMA, Goulburn Broken CMA, Mallee CMA, North
Central CMA, North East CMA, Port Phillip and Westernport CMA,
West Gippsland CMA, Wimmera CMA, Colac, Bairnsdale, Hamilton,
Shepparton, Irymple, Huntly, Wodonga, Frankston, Traralgon, Horsham,
Victoria.
Victorian Catchment Management Authorities, 2017, ‘Actions &
Achievements Report 2015-16’, Corangamite CMA, East Gippsland
CMA, Glenelg Hopkins CMA, Goulburn Broken CMA, Mallee CMA, North
Central CMA, North East CMA, Port Phillip and Westernport CMA,
West Gippsland CMA, Wimmera CMA, Colac, Bairnsdale, Hamilton,
Shepparton, Irymple, Huntly, Wodonga, Frankston, Traralgon, Horsham,
Victoria.
Kendal D, Ford RM, Anderson NM, Farrar A 2015, ‘The VALS: a new tool to
measure people’s general valued attributes of landscapes’, Journal of
Environmental Management, 163, pp. 224-233.
Ibid

Victorian State of the Environment 2018 Scientific Assessments (L)

LAND
Status

SCIENTIFIC ASSESSMENTS Part III Land
UNKNOWN

POOR

FAIR

Trend

Data Quality

Trend

Good
Data Quality

GOOD

L:11 Participation in natural resource
management activities

LAND

DATA QUALITY

Status
UNKNOWN

POOR

FAIR

GOOD

?

L:12
Use of best practice
on resource
L:11 Participation
in natural
agricultural
lands
management
activities

DATA
DATA QUALITY
QUALITY

Poor
Good

Data custodian CMAs

?

L:13 Use
Proportion
of agricultural
L:12
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As discussed
inpractice
indicator
(Land use types in
under productive
and sustainable
agricultural
lands
Victoria), half of Victoria’s land use is defined as
agriculture

primary production. Therefore, it is critical that
agricultural land is managed well for multiple
outcomes. This indicator is designed to assess
FORESTS
L:13
Proportion
ofmanaged
agricultural
areabest-practice
the area
of land
using
under productive and sustainable
techniques that maintain and improve Status
land and
agriculture
UNKNOWN
ecosystem health.

DATA
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Poor
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Trend
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?

Fo:01A
Area
of forest
by type
and
No data
currently
exists
to determine
whether
tenure- forest canopy cover

each parcel of agricultural land is operated under
FORESTS

best practice. The available statewide data that
most closely relates to this indicator is Status
the area of
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POOR
land with improved agricultural practices – defined
Fo:01B
forest
by
and
Fo:01A
Area of
of
forest
by type
type
and
as the Area
area
over
which
agricultural
practices have
tenure-forest
type
tenureforest
canopy
cover
been established, modified, maintained or removed
(this may include retaining ground cover, changes
in cropping practices or nutrient management).117
This has been annually reported by CMAs for the
Indicator
Fo:01B
Area of
forest
by type
three years
from
2014–15
to and
2016–17. During that
tenure-forest
type
Forests:01C
Area of the
forest
by of
type
three-year period,
area
land with improved
and
tenure-plantation
forest
agricultural practices has increased each year,
with an extra 335,325 hectares of agricultural land
operating under improved management.118
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Figure L.16
Area (hectares) of improved agricultural
practices in Victoria, 2014–15 to 2016–17

FAIR

?

Note: Area is shown in hectares
DATA
DATA QUALITY
QUALITY

(Data source: CMA Actions and Achievements reports for

Good
Poor

2016–17)

More than 93,000 hectares of improved
agricultural practices during 2016–17 were federally
DATA
DATA QUALITY
QUALITY
funded through the National
Landcare Program.
Good
These improved practices
were focused on the
Good
grains and grazing industries, and included work
coordinated by the West Gippsland CMA that
saw landholders develop: 60 nutrient and effluent
DATA
DATA QUALITY
QUALITYplans; 14 grazing,
management plans; 21 irrigation
Good plans; and 5 soil
soil and nutrient management
Good
erosion management plans.119
The current data does not enable statewide
status or trend assessments. There is information
DATA QUALITY
to suggest best practiceDATA
on QUALITY
agricultural land is
Fair
Good
becoming more prevalent
in Victoria; however, a
trend cannot be determined without baseline data
on the use of best practice on agricultural land.

?

DATA
DATA QUALITY
QUALITY

Fair
Fair
117.

DELWP 2015, ‘DELWP Output data standards’, East Melbourne, Victoria
https://www.water.vic.gov.au/__data/assets/pdf_file/0016/120463/DELWP-OutputDataStandard-web-V4.0.pdf Accessed 3 December 2018.
Fo:04
Fragmentation
of native
forest 2017, ‘Actions & Achieve118.
Victorian
Catchment Management
Authorities,
ments Report 2016-17’, Corangamite CMA, East Gippsland CMA, Glenelg
cover
Hopkins CMA, Goulburn Broken CMA, Mallee CMA, North Central CMA,
North East CMA, Port Phillip and Westernport CMA, West Gippsland
CMA, Wimmera CMA, Colac, Bairnsdale, Hamilton, Shepparton, Irymple,
Huntly, Wodonga, Frankston, Traralgon, Horsham, Victoria.

119.

?

Victorian Catchment Management Authorities, 2017, ‘Actions & Achievements Report 2015-16’, Corangamite CMA, East Gippsland CMA, Glenelg
Hopkins CMA, Goulburn Broken CMA, Mallee CMA, North Central CMA,
DATA
QUALITY CMA, West Gippsland
North East CMA, Port Phillip and
Westernport
CMA, Wimmera CMA, Colac, Bairnsdale, Hamilton, Shepparton, Irymple,
Fair Horsham, Victoria.
Huntly, Wodonga, Frankston, Traralgon,
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Sustainable Development Goals (SDGs), specifically
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production
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agricultural practices by 2030. Achievement of this
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agriculture
adaptation to climate change, extreme weather,
Fo:01B
Area
of forest
byother
type and
drought,
flooding
and
disasters; and
tenure-forest
type
progressively improve land and soil quality.120

FORESTS

The definition of sustainable agriculture used for
Status
this indicator is based on the definitionUNKNOWN
provided POOR
by the Food and Agriculture Organization of the
Indicator
Fo:01A
of forest
by type
and
United Area
Nations
in 1988:
‘the management
and
Forests:01C
Area
of forest
by type
tenure- forest
canopy
cover
conservation of the natural resource base, and
and tenure-plantation forest
the orientation of technological and institutional
change in such a manner as to ensure the
attainment and continued satisfaction of human
Fo:01B
Area
forest
by future
type
and
Fo:02
ofofforest
type
by growth
needsArea
for
present
and
generations. Such
tenure-forest
type
stage
development conserves land, water, plant and
animal genetic resources, is environmentally nondegrading, technically appropriate, economically
viable and socially acceptable.’ 121
Fo:03
Area of forest type by growth
Indicator
Agriculture
Victoria
coordinates
a Land Health
stage
distribution
inforest
protected
zones
Forests:01C
Area of
by type
Program
that
delivers
a
range
of
activities
and tenure-plantation forest
including whole-farm planning, grazing
management workshops and general soil
extension.
These activities
assist
farmers to
Fo:04
Fragmentation
of native
forest
Fo:02 Area
of forest type
by growth
improve
their
skills
in
assessing
land
capability
cover
stage
and land class, empowering them to modify
management practices to increase long-term
sustainability. This program influenced and
improved management practices on more than
Fo:03 Area of forest type by growth
120,000
hectares in
ofprotected
land usedzones
for stock, and more
stage
distribution
than 50,000 hectares of land used for crops, from
2013–14 to 2015–16.

?

Qualitative information relating to this indicator is
Quality
also captured Trend
as part of Data
the two
transect surveys
DATA QUALITY
FAIR
GOOD
Agriculture Victoria conduct each year with
Poor
the CMAs in the Glenelg Hopkins and Wimmera
catchments. The transect surveys monitor landDATA QUALITY
management practices and
ground cover in
Poor
autumn and spring across
the Wimmera and South
DATA QUALITY
West regions. The surveys cover approximately
Poor
83,000 hectares across the two catchments,
with a much larger area covered in the Wimmera
QUALITY
catchment, which is splitDATA
into
a northern and
122,123,124
Good
southern region.
The
most
recent available
Trend
Data Quality
FAIR
GOOD
transects were conducted in autumn 2018,
following a dry summer that appears to have had a
significant impact on land practices and increased
DATA QUALITY
DATAerosion
QUALITY in southern
the risk of soil loss through
Good
Wimmera.
Poor

?
?

?

The transect surveys have found that northern
Wimmera farmers have increasingly adopted
conservation farming practices that minimise
DATA QUALITY
the risk of topsoil erosion, rather than the more
Good
traditional farming methods that were prevalent
during the first survey observations from 1996. Less
promisingly, recent surveys have observed more
variable stubble retention practices in the northern
DATA QUALITY
Wimmera that can cause an increase in chemical
Good
Fair
fallow and legume stubbles, which increase the risk
of soil erosion in the lead-up to crop establishment,
or if dry conditions continue.

?

DATA QUALITY it was
In the Glenelg Hopkins catchment,
DATA QUALITY
found that nearly all livestock
were being fed
Fair
Good
supplementary hay and grain. It was evident
that there was insufficient pasture available to
sustain them. The common observation was that
the livestock grazing those
were in
DATApaddocks
QUALITY
125
predominantly barer paddocks
than
usual.
Fair

122.
120.

United Nations, ‘SDG Indicator 2.4.1 - Agricultural sustainability’, http://

Fo:04
Fragmentation of native forest
www.fao.org/sustainable-development-goals/indicators/241/en/
Accessed 3 December 2018.
cover
121.

Poor
Data Quality

GOOD

123.

Food and Agriculture Organization of the United Nations 1988, ‘Report
of the Council of FAO’, Ninety-fourth Session, Rome, 15-26 November
1988. http://www.fao.org/docrep/meeting/011/t0087e/t0087e00.htm
Accessed 3 December 2018.

124.
125.

Agriculture Victoria, ‘Northern Wimmera Cropland Management
Transect Survey – Autumn 2018’.
Agriculture Victoria, ‘Southern Wimmera Cropland Management
Transect Survey – Autumn 2018’.
Agriculture Victoria, ‘Glenelg Hopkins Catchment Land Use and Land
Management Transect – Land DATA
coverQUALITY
Autumn 2018’.
Ibid

?

Fair

Victorian State of the Environment 2018 Scientific Assessments (L)

SCIENTIFIC ASSESSMENTS Part III Land

Agricultural industries are undertaking a range
of processes to improve their sustainability. An
example is the dairy industry, with Dairy Australia
establishing its own sustainability framework in
2012.126 The framework includes four environmental
goals to be achieved by 2020:
•

Improve nutrient, land and water management

•

Reduce consumptive water intensity of dairy
manufacturers by 20%

•

Reduce greenhouse gas emissions intensity by
30%

•

Reduce waste to landfill by 40%.

To meet each of these goals, the framework
contains targets that need to be achieved. In the
2016 report, most of the measured targets showed
environmental improvements from 2012 to 2016.127
The information from the Land Health Program,
the transect surveys and the information on
improved practices on agricultural land tell a
story of an agricultural sector that appears to be
becoming more productive and sustainable.
However, overall status and trend assessments
could not be provided at the time of this report
due to the absence of baseline data on where
sustainable agriculture is being operated in
Victoria. It is anticipated that the SDGs will become
increasingly central to Victorian environment
reporting, therefore it is intended this indicator will
be reported in future SoEs and drive the collection
of more suitable data for future assessments.

126.
127.

Dairy Australia Limited 2013, ‘Australian Dairy Industry Sustainability
Framework Progress Report 2013’, Melbourne, Victoria.
Dairy Australia Limited 2017, ‘Australian Dairy Industry Sustainability
Report 2016’, Melbourne, Victoria.
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Future Focus
Improve understanding of soil and land conditions
and threats
To manage Victoria’s land health during a time
of climate change, it is essential that a long-term
plan is created for the collection, consolidation,
reporting and assessment of land data across
the state. It may be a decade before the benefits
of this plan are realised, but it is critical that
responsible agencies commence work now so that
adequate assessments of land health can be used
to drive statewide improvements in land-health
condition across Victoria.

Note: This recommendation complements
recommendation 6: Improve biodiversity outcomes
on private land. The investigation of the threats and
impacts of land use and land-use change would
determine the impact of private land on Victoria’s
ecosystems and inform actions to maintain and improve
biodiversity on private land.

The main challenges to soil monitoring are the
inherently high variability of soils (the changes
are minor and occur over decades), and that
measuring soil characteristics can be expensive.
These are national issues. New collaboration
and funding models linking public and private
databases and federated data could provide
greater opportunity for soil-health monitoring.
Alignment of these new models with the work
undertaken by the Cooperative Research Centre
for High Performing Soils to develop and measure
soil-health indicators for the future could be the
foundation for a state soil and land condition
monitoring program.
Further analyses of the threats and impacts of
land use and land-use change would also improve
policy development and decision-making across a
variety of sectors, including agriculture, planning
and water management. An analysis of the tools
that support ongoing land-use assessments,
including the Victorian Land Use Information
System, and the optimum frequency for updating
land-use datasets and maps would be required.
Recommendation 7: That Agriculture Victoria lead
the design and delivery of a state soil and land condition monitoring program, that includes analysis
of the threats and impacts of land use and land-use
change, to improve decision-making across a variety of sectors including agriculture, planning and
water management.
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Accounting for the Environment
Land accounts are at the core of environmental–
economic accounting. Land accounts can be
used to assess changes in tenure, impacts
of urbanisation, intensity of crop and animal
production, deforestation and other direct
and indirect uses. Land accounts are also very
relevant to many levels of governance including
local, regional, catchment and state. While broad
assessment of the changing shares of different
land use and land cover within the state may
provide useful indicators of change, increasingly
the power of the land accounts is reflected in the
use of mapping technologies that can pinpoint
areas of change. The UN SEEA describes land as:
A unique environmental asset that delineates
the space in which economic activities and
environmental processes take place and within
which environmental assets and economic assets
are located.128
The use of any given parcel of land determines
the suite of ecosystem services it may provide.
For instance, a native forest provides water
purification, carbon sequestration and habitat
services. By contrast land used for farming, such as
wheat production, is generally limited to providing
provisioning services in the form of wheat for feed.
There are many other instances where a unit of
land can provide multiple ecosystem services,
and it is government policy and economic activity
that determine land use and in turn the suite of
ecosystem services.
A key feature of land accounts is the ability to
disaggregate them for specific and targeted
spatial analysis and decision-making. For instance,
biodiversity-related services are highly dependent
on specific types of land or ecosystem assets,
including Ecological Vegetation Classes (EVCs),
wetlands and rivers. Further, many species require
specific types of ecosystem assets in a condition
that allows for them to exist and breed.

128.

Land accounts alone are not sufficient and there
is generally a need to have them connected to
accounts that can report on ecosystem services
and benefits. The decision to use land should
include an analysis of the potential changes in
both services and benefits, noting that some
benefits may not be monetary and so not all landuse decisions are driven or motivated by economic
returns.
For example, forests are a type of land account.
Forest asset accounts can be linked to the natural
inputs and ecosystem services they produce which
have benefits for the economy and society. (This is
discussed further in the Forests chapter).
Land accounts are linked to soil resources. Soil is
an important environmental asset that provides
services and benefits, but it can be degraded.
The services provided by soil are linked to land
accounts, as the way land is used and managed
impacts on the condition of soil, and the condition
of soil affects land-use decisions. Soil assets
can be managed to improve or maintain their
condition. For example, soil acidification can be
reversed with the application of lime, and soil
erosion can be managed by maintaining ground
cover that protects soil from wind and water
erosion.
Land also has an important role to play in climate
change. For instance, land may be inundated
in coastal areas or contain ecosystem assets
that will be impacted by changing climatic
conditions. Changes are already being observed
in the allocation of land to different agricultural
enterprises in response to changes in climate and
weather patterns. Land accounts could be used to
forecast potential impacts on land and how that
may impact on economic and social wellbeing for
planning and government policies and programs.

United Nations 2014, ‘System of Environmental-Economic Accounting
2012: Central Framework’.
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Victorian Land Accounts
The ABS provided land accounts for Victoria
showing the rateable value of land (see Figure L.17),
and the distribution of the native vegetation from
1750 that was remaining in 2006 (see Figure L.18
and Figure L.19).

Figure L.17 Total rateable value of land by natural
resource management area, 2012
(Data source: 4609.0.55.002 - Land Account: Victoria,
Experimental Estimates, 2012)

A particular feature of land accounts is that
they can be tailored to analyse of specific areas
in the state. For example, Figure L.18 shows the
distribution of native vegetation by NRM area
whereas Figure L.19 reports the same information
but for Interim Biogeographic Regionalisation for
Australia (IBRA) regions. Further specific analysis
can be done to show the links between economic
activity and the state of the environment for any
area of interest.

Ecosystem accounts as a special case of land
accounts are important because they can be used
to show the change in extent of EVCs, and can be
linked to economic activity and investments by
government to improve or maintain the condition
of the ecosystems (spatial condition accounts).
Both extent and condition accounts can then
be linked to Habitat Distribution Models (HDMs)
to demonstrate how the maintenance and
improvement of key ecosystems can contribute
to species preservation (see the Forests chapter
for an example of links to HDMs and rare and
threatened species).
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Figure L.18 Percentage of 1750 native vegetation cover remaining in 2006 by NRM area
(Data source: 4609.0.55.002 - Land Account: Victoria, Experimental Estimates, 2012)

zzFigure L.19 Percentage of 1750 native vegetation cover remaining in 2006, by IBRA
(Data source: 4609.0.55.002 - Land Account: Victoria, Experimental Estimates, 2012)
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There are several measurement and reporting
requirements for the regular production of land
accounts. These requirements include:
•

regular and ongoing collection of land use and
land cover data, rather than ad hoc projectbased work

•

spatial standards for the collection and
collation of spatial data to ensure government
agencies can aggregate the data to undertake
integrated analysis

•

clarity on the classification of land for
different purposes and consistent use across
government agencies for integrated decisionmaking

•

systems in place to report on changes in land
condition and the services the land is providing

•

systematic reporting on the spatial location
of land and its contribution to economic and
social wellbeing.
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