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Various approaches have been used in Australia for assessing and mapping good quality agricultural land
(variously described as ‘Prime Agricultural Land’, ‘Strategic Agricultural Land’ or ‘High Quality Agricultural
Land’) to inform land use planning at local, regional or statewide levels. These have usually been driven by state
and territory government policy and utilised various land evaluation approaches, underpinned by traditional
soil and landscape mapping. More recent ‘Digital Soil Mapping’ approaches (as discussed in another article
in this edition of Profile) now provide opportunities to predict new information to support land evaluation
activities. Examples of various approaches used in WA, NSW and Tasmania are provided in this article.
Viewing the soil resource from a ‘Soil Security’ perspective offers a new approach to identify agricultural land
in terms of its present and long-term sustainability, and what might be required to maintain this.

INTRODUCTION
The population of Australia has doubled since 1970
and growth in urban areas places pressure on the
coastal zone and its hinterland to provide more
land for urban and peri-urban dwellers (Thackway
2018). A key issue for planners in many regions is the
conversion of agricultural land for urban and periurban utilisation, and in some regions to mining.
In a report to the Australian Farm Institute, Bridge
et al. (2011) note that, at a national scale, the loss of
agricultural land to residential and mining uses may be
relatively small, but losses can be significant at a local
level. The recognition that soils are a finite resource
underpins land use planning legislation, policy and
programs across Australian states and territories that
aim to protect land from incompatible development
(Percy 2015).
Australia’s peri-urban areas are responsible for almost
25% of the total gross value of agricultural production
but comprise less than 3% of land used for agriculture

in the five mainland states (Houston 2005). Fortyseven per cent of Australia’s perishable vegetables are
grown here (Sinclair 2016). Often these areas have
highly productive soils and are close to markets –
particularly important for perishable items. Statistics
for Melbourne’s peri-urban food bowl show that it
produces 81% of Victoria’s chicken meat, 67% of eggs,
47% of vegetables and 12% of dairy products (Sheridan
et al. 2015). A key issue facing the nation is the loss of
good quality agricultural land, particularly suited to
intensive horticulture, due to urbanisation in the periurban areas surrounding many Australian cities.
Australia’s soils and landscapes are key assets that
provide critical services such as food and fibre
production. Identifying and mapping land of high
biophysical quality is essential for managing competing
land uses proposed for this land. It allows land to
be potentially protected for agricultural purposes
through appropriate land use plans and planning
controls (e.g. zoning, planning overlays). Identifying
potential landscape constraints to development is
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also important, for example areas with potential acid
sulfate soils or prone to erosion. Each Australian state
and territory has responsibility for land use policy,
planning and management and each has varying
legislative drivers and land use pressures. These can
include controlling the expansion of urban areas into
high-value agricultural lands and/or mitigating the
impacts of mining developments on surrounding land
uses (Hicks 2018). Each state or territory has also used
at least one land evaluation framework to identify
and map land suitability or capability, often based on
a similar suite of soil and landscape attributes (Percy
2015). Some of these are discussed in this article to
highlight a diversity of approaches.
LAND EVALUATION TO IDENTIFY AND MAP
GOOD QUALITY AGRICULTURAL LAND
There are numerous definitions of what should be
described as good quality, or ‘prime’, agricultural land.
Going back to the early 1990s, a ‘Review of Rural Land
Use in Victoria’ (Victorian Government 1991) defined
‘prime agricultural land’ as “land that has deep, well
drained soils capable of regular cultivation in areas
with minimal slopes and with good growing seasons
for a range of crops due to advantageous climate and
supporting infrastructure”. These lands are usually
capable of supporting, on a continuing basis, a high
level of production for a range of crops. The definition
covers land where intensive horticulture either occurs,
or else has the potential to be carried out.
Land evaluation has been described as the process of
estimating the potential of land for alternative types
of land use (Dent and Young 1981). Soil and landscape
mapping should underpin any land evaluation and
is, therefore, implicitly used in land use planning
frameworks across Australia. Many rule-based land
evaluation systems have assigned ratings to mapped
land units, usually according to the ‘most limiting
factor’ affecting a specific land use, and often based
on the FAO Framework for Land Evaluation (FAO
1976). The FAO Framework developed by the Soil
Conservation Service of the USDA (Klingbiel and

Montgomery 1961) was considered a substantial
improvement from previous land evaluation systems
at the time. Its prime aim was to assess the degree of
limitation imposed by land characteristics, usually
considered reasonably permanent, and interpret
information associated with detailed (1:20 000 scale)
US county soil surveys, so that it could be more readily
understood by a range of users, including farmers and
planners. Such an approach focused on agriculture,
more broadly, without providing an explicit basis for
assessing trade-offs between competing land uses (van
Gool et al. 2008).
The currency and scale of soil and landscape mapping
can vary between regions and often reflects land use
diversity and intensity. Survey data is usually gathered
at a scale suitable for state, regional or catchment scale
planning and is not always directly useful for locationspecific or paddock scale assessment. Mapping scale is
an important consideration for land use planning (e.g.
Gunn et al. 1988, McKenzie 1991, Rossiter 2000). The
largest (i.e. most detailed) scale mapping (i.e. <1:10
000 scale) is most suited to planning for intensive
land use development (e.g. horticulture) and detailed
farm-scale (precision agriculture) planning. High
intensity mapping (i.e. 1:10 000 to 1:25 000 scale)
is suited to strategic planning for intensive land use
developments and local government planning for
development of rural land in areas experiencing high
land use pressures (e.g. peri-urban areas). Broader
scale mapping (i.e. 1:100 000 to 1:250 000) is most
commonly available in many areas of Australia but is
best suited to broader assessment for more extensive
land uses and for regional scale planning. A valuable
feature of information associated with existing soil
and landscape surveys is that it can be repeatedly used
for a range of applications (Craemer and Barber 2007).
Cost-benefit analyses have demonstrated the value of
good quality soil and landscape mapping for many
purposes including agricultural land management,
regional development, land use planning, climate
change adaptation and water resource management
(ACIL 1996).
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Land qualities (e.g. drainage, nutrient availability,
workability, toxicities, erosion hazard) are attributes
of the land that influence how suitable it is for a
specific use. Often these attributes are not directly
measured or estimated in routine soil/land survey,
so need to be inferred from a set of diagnostic land
characteristics (van Gool et al. 2008), and preferably
by experienced land resource assessment practitioners
with pedological expertise. As well as requiring some
type of consistent land attributes, the reliability of base
land-resource mapping can be limited by several other
factors largely related to scale, but also influenced
by the survey method, mapping date (an indicator
of the spatial reliability of the information) and land
complexity. It could be the case, for example, that a
lower quality map at 1: 50 000 scale may be less reliable
than a high quality 1: 100 000 scale map. The published
survey report can be used to provide some indication
of map reliability. It does need to be recognised,
however, that many maps and the associated data may
have been updated since the publication of the original
reports (van Gool et al. 2005).
Conventional surveys have often adopted ‘proportional
mapping’ where a series of land units are described
but not mapped. The proportion of a mapping unit
occupied by these land units is often expressed in
percentage terms. The use of proportionally mapped
information shows the variability associated with
map units and helps identify high or low values which
may be significant to land use or land management. A
difficulty in the past has been that most conventional
survey maps only show the average condition, hence
these high or low values are not evident. Due to the
resolution of the mapping and natural environment
features, there may well be components within some
land units that are suitable for more intensive uses,
but are not able to be mapped separately. A soil/
landscape mapping unit (1:100 000 scale) may, for
example, consist of five landscape components that
are not spatially distinguished. It may be that a minor
component (i.e. that may occupy only 10% of the
map unit for example) has suitable soils for irrigated
agriculture. Further work would then be required
to disaggregate these mapped landscapes to better
spatially define specific soil type occurrences. This
may be warranted if the area becomes prospective
for agricultural development (e.g. a new source of
irrigation water becomes available).

has gained wide acceptance and adoption from a
range of users, including planners, land managers and
farmers (Brown et al. 2008). Assessment is based on
the intrinsic biophysical limitations of the land, i.e.
that act as constraints, and cannot be readily removed
or ameliorated with reasonable management (and
with an associated economic cost). Land Capability
also assesses the ability of the land to sustain a land
use without irreversible land degradation occurring,
and is often linked to the concept of ‘versatility’;
whereby the greater the capability, the more land use
options (including higher-value uses) are possible.
Traditionally ‘Land Capability’ has utilised a five-class
system.
Land Suitability has been defined as the ‘fitness’ of a
land type for a specified land use (FAO 1976, 1983).
It requires a good understanding of the specific
biophysical requirements for a specific land utilisation
type (e.g. a specific crop). Land suitability assessments
should ideally account for a range of non-biophysical
factors that may influence the viability of a land type,
including various socio-economic factors (e.g. access
to markets and labour, transport, land cost, access to
water and power, local and regional infrastructure).
‘Capable’ areas can become ‘suitable’ with increasing
management intervention (e.g. drainage, landforming)
and infrastructure (e.g. irrigation, power). Including
these additional factors, rather than relying solely on
biophysical factors, allows an assessment to move from
being more of a determination of ‘prime’ agricultural
land assessment to a more integrated assessment of
‘strategic’ agricultural land.
Land Capability systems are usually more suited
to broader scale planning purposes, at regional or
statewide levels. Land Suitability mapping is better
suited for detailed planning that requires evaluation of
land utilisation types (e.g. a specific crop or enterprise).
An agricultural capability rating will most likely not
change significantly over time, whereas suitability may
change if product demand or factors relating to its
location change (e.g. availability of water). Van Gool et
al. (2008) describe the advantages and disadvantages
of land capability and suitability approaches. A key
disadvantage noted by them is that a map of land
suitability often fails to provide the land manager or
planner with the information they directly need and
options for land management are often ‘lost’ in the
final ratings.

Land Capability identifies the potential of an area of
land for different broad uses. As the information can
be presented in a non-technical way this approach
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WESTERN AUSTRALIAN APPROACHES
Western Australia has a relatively long history
of developing approaches to define and identify
prime agricultural land that began with the former
Department of Agriculture and Food (DAFWA) in
the 1980s. Viv Read (1988) introduced the concept of
‘prime agricultural land’ in a discussion around the
idea of protecting these areas in WA. Information from
this report was included in the Western Australian
Planning Commission’s DC 3.4 Rural Land Use Policy
(1992). This definition included agronomic and
environmental factors, but also considered additional
details such as infrastructure and the significance
of relative location. By 2002 the concept of ‘prime
agricultural land’ had evolved into the term ‘priority
agricultural land’ (State Planning Policy 2.5) based on
further input from DAFWA (Kininmonth 2000). This
term was essentially derived from agricultural areas of
state or regional significance and was recommended
as a zone in town planning schemes to clearly identify
and protect such areas.
Land Capability assessments have been based on soillandscape mapping units using the methodology of van
Gool et al. (2005), with subsequent modifications to
include land uses not covered in that report. Capability
classes were assigned to the unmapped ‘Zone Land
Units’ (ZLUs) for individual land uses, using a fiveclass rating system, ranging from Class 1 land (very
high capability with few physical limitations present
and negligible risk of land degradation) to Class
5 land (very low capability with severe limitations
and associated risk of land degradation). This was
undertaken for a variety of land uses, to create maps
colour coded according to the proportion of Class 1, 2,
3, 4, and 5 land. Examples related to specific land uses
are shown in Figure 1.

Figure 1 Land capability maps for specific land uses.

While this more complex style of mapping can be quite
useful for examining potential of individual parcels of
land, it was considered that there could be problems
in its application for broader scale planning (i.e. state,
regional or local level), including that:
Mapping can appear very intricate when viewed at a
broad scale, resulting in the ‘big picture getting lost in
the detail’.
The legend is complex and can be difficult to interpret.
Assimilating information provided by numerous
different industry or commodity-specific capability/
suitability maps into a coherent overview of the ‘best
land’ is conceptually difficult.
Some local governments in WA managed to zone
‘priority agricultural land’, but most found it challenging
to interpret multiple land capability maps and combine
this with water resource information. This led to a new
approach, referred to as ‘High Quality Agricultural
Land’ (HQAL) mapping, that combines soil, land
capability, water resource and rainfall data to highlight
the most productive and ‘versatile’ areas for either
irrigated or broadscale agriculture. It was considered
that land use planners could more easily use this
information, in consultation with local communities,
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to identify and protect priority agricultural land in
their local planning schemes. The planning process
does not, however, apply to mining developments in
WA (Percy 2015).

was more of a focus. When rainfall and groundwater
information was combined with land capability, areas
of higher production potential became more obvious.
Consequently, the project had two themes of land
use with a focus on agricultural potential and the
requirement for access to good quality land and water,
i.e. irrigated agriculture and broadacre cropping. Land
‘flexibility’ was an important consideration in this
approach. Some land may have a high capability for
one specific crop, or land use, but poorer capability
for other crops or uses. At times, when a certain crop
is popular, the land most suitable for it may be the
most valuable in a region. However, if that land stops
performing well in the marketplace then it may be
considered a less valuable resource in comparison to
land more suited to a range of well performing crops.

From a WA perspective, HQAL identifies the best
available land with access to water. Priority Agricultural
Land (PAL) gathers information about land and water,
identified in the HQAL process, and combines it with
social and economic requirements for the agricultural
industry, such as distance to market, labour availability
and infrastructure. This combination of information
can be used by planners and help determine the
relative importance of different areas on a broader
state and regional scale. Many components need
to be considered for HQAL to be clearly identified,
including soils and landforms, land capability, rainfall
for broadacre agriculture, groundwater and surface Figure 2 shows the final map of Agricultural Land
water supplies for irrigated agriculture.
Area (ALA) groupings for the Geraldton planning
region. Since this pilot study was completed, new
Geraldton Planning Region
groundwater quality and potential yield information
has become available which will significantly alter the
An assessment of High Quality Agricultural Land
map of potential irrigation resources and in turn the
(HQAL) was more recently conducted by DAFWA
irrigated agriculture potential mapping.
in the Geraldton Planning Region (Tille et al. 2013)
to identify land exhibiting a combination of qualities
considered valuable to the agricultural industry and
worthy of protection for future production potential.
This pilot project developed and tested a methodology
for identifying areas of HQAL at both regional and
local planning scales. It aimed to synthesise a range of
land capability, water resource and other data related
to land use into more easily understood formats to
enable state, regional and local planners to incorporate
multiple layers of land capability information into
land use planning. A key focus for the work was to
reduce the number of complex-style maps and make
the simplified style of mapping more definitive. In the
complex style, the multiple maps showing capability
for a variety of specific land uses were combined to
produce two maps of agricultural potential—one
for broadacre agriculture (rain-fed field crops and
pastures) and one for irrigated agriculture (such as
fruit, vegetables and flowers).
The Geraldton project also analysed current crop
performance across the region to attempt to predict
potential trends in the agricultural industry. In
areas with few groundwater resources, the emphasis
was on broadacre cropping - where relative wheat
yields are related to growing season rainfall, along
with land resources. In areas of moderate to good
groundwater allocations, horticultural production

Figure 2 Map of Agricultural Land Areas (ALAs) in the
Geraldton Planning Region of WA (Tille et al. 2013) with seven
classes ranging from Group A (greatest versatility) to Group G
(limited agricultural potential).
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NEW SOUTH WALES APPROACHES
In NSW, a series of mapping projects and associated
rule sets has been developed over the past 15 years
to identify valuable agricultural land. Summarised
below are three of the most significant schemes:
Farmland Protection Mapping, Biophysical Strategic
Agricultural Land (BSAL) assessment and the current
Important Agricultural Land (IAL) mapping project.
Farmland Protection Mapping
The Northern Rivers Farmland Protection Mapping
Project, covering the Richmond, Tweed and
Brunswick catchments, commenced in 2003/2004
and was completed in 2005. The similar Mid North
Coast Farmland Mapping Project, completed in 2006,
was based on Local Government Areas rather than
catchments. Both projects were initiated by the NSW
Department of Planning and involved a collaborative
effort with the predecessor of the NSW Office of
Environment and Heritage (OEH) and the NSW
Department of Primary Industries (DPI), with input
from local government representatives. The protection
of farmland was an important consideration for
the catchment management plans that were being
developed at that time. These projects relied on soil
landscape mapping (existing, draft and some new)
to derive classes of agricultural land based on: slope,
soil depth, soil type (fertility), drainage, rock outcrop,
stoniness, waterholding capacity, specific landscape
aspects (e.g. flooding). The Northern Rivers project
identified (i) ‘state significant land’; (ii) ‘regionally
significant land’ and (iii) ‘other farmland’. Due to
differences in landscape properties, the Mid North
Coast project only identified ‘regionally significant
farmland’ and ‘other farmland’. To be mapped as
farmland, land satisfying the criteria required a
minimum area of contiguous occurrence (i.e. between
500 – 1000 ha, depending on the category). The ‘other
farmland’ category also included land that satisfied all
criteria other than the minimum area. The farmland
mapping projects have since provided important

baseline data for local government planning and the
North Coast State Regional Plan (NSW Department
of Planning).
Biophysical Strategic Agricultural Land
In NSW there has been a focus on protection of
agricultural land from the impacts of mining and
Coal Seam Gas (CSG) activities. This led to the
determination of ‘Biophysical Strategic Agricultural
Land’ (BSAL) to identify areas of land with high
quality soil and water resources capable of sustaining
high levels of productivity. BSAL therefore is land with
the best quality landforms, soil and water resources
that is naturally capable of sustaining high levels
of productivity and requires minimal management
practices to maintain this high quality. BSAL can be
sustainably used for more intensive purposes such
as cultivation, being inherently fertile and generally
lacking significant biophysical constraints. The NSW
Department of Planning and Environment undertook
an assessment of Biophysical Strategic Agricultural
Land (BSAL) in 2013 (NSW Government, 2013). A
total of 2.8 million hectares of BSAL was identified and
mapped at regional scale (not at property boundary
level) across NSW (including 1.74 million hectares
in the Upper Hunter and New England North West
regions).
Regional mapping that identifies BSAL has met the
following criteria (NSW Government, 2013):
•

properties with access to a reliable water supply defined by: rainfall of 350 mm or more per annum
(in 9 out of 10 years), or a regulated river (maps
show those within 150 m), or a 5th order or higher
unregulated river (maps show those within 150
m), or an unregulated river which flows at least 95
per cent of the time (maps show those within 150
m), or highly productive groundwater sources, as
declared by the NSW Office of Water.

AND
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•

land that falls under soil fertility classes ‘high’
to ‘moderately high’ under the Draft Inherent
General Fertility of NSW (OEH), where it is also
present within Land Capability class I, II or III
under the Land and Soil Capability Mapping of
NSW (OEH).

Important Agricultural Land (IAL) mapping

An ‘Important Agricultural Land’ (IAL) mapping
project is currently being undertaken by NSW DPI
in conjunction with a nested ‘Hotspot’ project led
by NSW OEH. Both projects are in partnership with
the NSW Department of Planning and Environment
(DP&E). NSW DPI (2017) has produced ‘A guideline
OR
to identifying important agricultural lands in NSW’
• land that falls under soil fertility classes ‘moderate’ (available online) to assist local and state government
under the Draft Inherent General Fertility of develop information that supports strategic planning
NSW (OEH), where it is also present with Land at local, sub-regional or regional scales.
Capability class I or II under the Land and Soil
IAL is land considered to be highly suitable for
Capability Mapping of NSW (OEH).
agricultural industries and it is envisaged that mapping
A site verification process was developed under it will enable improved decision making about current
the State Environment Planning Policy (Mining, and future agricultural land uses and supporting
Petroleum Production and Extractive Industries 2007) planning to:
to determine the existence of BSAL at sites of potential
• reduce land use conflict
development. This enables mining and coal seam gas
• provide certainty for agribusiness
operators to verify if land is classified as BSAL. The
• choose appropriate zones for non-agricultural
interim protocol for site verification and mapping of
development
BSAL (see Figure 3) is available online on the NSW
Planning and Environment website.
• enable compatible development in zones that
permit agriculture
• support essential agricultural assets
• support the agricultural supply chain
• Identify future opportunities for agricultural
industries.

Figure 3 Diagram of interim protocol for site verification and
mapping of Biophysical Strategic Agricultural Land (BSAL) (,
NSW Government, 2013)

The IAL ‘Hotspot’ project targets 40 priority regional
centres in NSW. Datasets will be produced to provide
accurate information on soil type, soil fertility and
soil and land capability data at a local scale for a 20
km radius area around each of the centres. The aim is
to provide an order of magnitude greater resolution
to IAL mapping in areas surrounding regional
centres which are often the areas with greatest
development pressure and threat to agricultural
lands from urban and peri-urban developments. To
achieve this improved mapping resolution, various
Digital Soil Mapping (DSM) approaches are being
utilised to enhance the conventional soil/landscape
mapping. The core of the IAL Hotspots project is
the disaggregation of existing soil landscapes into
landform elements (e.g. crests, upper slopes and lower
slopes) using landform modelling, with validation
from land resource assessment staff and strategic
ground truthing. Modelling is being supported by a
suite of spatial datasets such as gamma radiometrics,
geological mapping, digital elevation data and satellite
imagery.
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TASMANIAN APPROACHES
Identifying important agricultural areas has been a
complex process in Tasmania due to its highly variable
soils, terrain and climate. There is a large range of
different and mixed enterprises across the state, with
relatively small but intensively used freehold areas
compared to mainland Australia. Since the late 1990s
a program of 1:100 000 scale Land Capability mapping
was undertaken by the Tasmanian Department of
Primary Industries Parks Water and Environment
(DPIPWE) to identify ‘Prime Agricultural Land’ as
Classes 1, 2 and 3 from a 7 class system (Grose 1999).
Field mapping at a scale of 1:100 000 was completed
in areas most likely to contain ‘Prime Agricultural
Land’, using guidelines to identify areas that might
support a wide range of conventional agricultural
practices, based on suitable soils, parent material,
topography and climate. Modelling was used to map
Land Capability in other (non-prime) agricultural
areas. Protection of ‘Prime Agricultural Land’
from non-agricultural development now relates to
the Protection of Agricultural Land (PAL) policy
(Tasmanian Government 2009). This has been largely
applied by local councils, who also have the power,
under the PAL policy, to identify and protect nonprime, but still ‘significant’, agricultural land from
non-agricultural development, usually through sitespecific or additional higher-detail Land Capability
mapping.
From 2011, a combination of funding from state,
federal and private sources initiated the development
of several new irrigation schemes in Tasmania. In
response, the Water for Profit
Program was developed by DPIPWE, University of
Tasmania (UTAS) and the Tasmanian Institute of
Agriculture (TIA) to provide tools for farmers to
better prepare for, and utilise, new irrigation resources.
This included ‘Enterprise Suitability Mapping’ (ESM)
to identify and map areas of the state most suitable
for 20 different enterprises (including horticultural,

cereal and vegetable crops as well as opium poppies)
aimed at stimulating agricultural intensification
and diversification. Land Suitability mapping was
completed in 2018 at 30 m grid resolution for the entire
state, using a combination of Digital Soil Mapping
(DSM), climate modelling, and utilising legacy data,
strategic soil sampling and an array of temperature
sensors (Webb et al. 2014, Kidd et al. 2015a, Kidd
et al. 2015b, Webb et al. 2015). Suitability maps are
available on the publicly accessible spatial information
portal (www.theLIST.tas.gov.au) to allow identification
of suitable areas for each crop, vulnerable soils, and
manageable soil or climate limitations.
Many important Tasmanian agricultural areas have
been placed under increasing pressures from nonagricultural development, such as urban expansion. In
2017, the Tasmanian Department of Justice, Planning
Policy Unit, as part of a newly developed state-wide
planning scheme, commissioned a mapping project to
identify a new ‘Agricultural Zone’. This project aimed
to better identify not only prime agricultural land, but
also significant and important agricultural land for
improved planning purposes to facilitate protection
from non-agricultural development. This involved
using the DSM-based ESM to develop five broad
‘Enterprise Suitability Clusters’ (ESCs). All suitability
surfaces were combined to identify areas potentially
suited to many enterprises (i.e. most versatile), including
irrigated perennial horticulture, vegetable production,
irrigated (dairy) grazing, broadacre cropping and
livestock, and dryland pastures (Macquarie Franklin
and Esk Mapping and GIS 2017). This mapping was
combined with identified areas of available irrigation,
based on distance and net elevation from the source;
the irrigation requirement of each enterprise cluster,
and areas of existing forestry uses that may have high
agricultural potential. The resultant mapping was then
aligned to existing cadastral parcels to produce a more
efficient planning tool. A follow-up constraints analysis
identified where agricultural use might be impacted by
various factors such as high capital value, agricultural
isolation, neighbouring conflicting land uses, and
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amalgamated land use size. The resultant mapping
produced a spatial product (see example map in Figure
4) showing land potentially suited to being included
in the Agricultural Zone as either ‘unconstrained’ or
‘potentially constrained’ agricultural land (Macquarie
Franklin and Esk Mapping and GIS 2017).

but also what level of natural services are being
provided?
3. Connectivity – what do the current land
managers know about their soil to support
sustainable management?
4. Codification – what regulations or guidelines
help with its appropriate long-term use?
The recent development and application of Digital
Soil Mapping capacity in Tasmania has formed the
foundation for quantifying and mapping Soil Security
for Tasmania. Enterprise Suitability maps produced
for the Water for Profit Program have been combined
to produce a spatial ‘Enterprise Versatility Index’,
showing areas of the state suited to the most crops. This
has formed part of an initial Soil Security mapping
process, as the ‘Capability’ dimension (Kidd et al.
2018). The latest delineation of the Agricultural Zone
in Tasmania identifies components of the ‘Capability’
and ‘Capital’ dimensions and provides some direction
in addressing the ‘Codification’ dimension. This
more holistic Soil Security approach could enhance
the identification of agricultural land in terms of its
present and long-term sustainability, and what might
be required to maintain this. Figure 5 is an example
of preliminary ‘Soil Security Index’ mapping for
Tasmania.
SUMMARY AND OPPORTUNITIES

Figure 4 Preliminary ‘Soil Security Index’ mapping of
Tasmania.

Mapping Soil Security
It is expected that substantial improvements to the
identification of agricultural land can be achieved by
incorporating the current and expected sustainability
of its use, through combining five ‘Soil Security’
dimensions of assessment (McBratney et al. 2014).
This includes the biophysical, natural value, current
and trending condition, as well as socioeconomic and
regulatory components;
Capability – can the land or soil support the current or
planned agriculture?
1. Condition – how is the soil affected by its use,
and can it continue to support the use?
2. Capital – what is the expected economic return,

The challenge in land resource assessment is to
effectively understand the nature, distribution and
condition of the soil and land resource to enable more
effective land management and land use planning.
Various approaches have been used in Australia for
assessing and mapping good quality agricultural
land (variously described as ‘Prime Agricultural
Land’, ‘Strategic Agricultural Land’ or ‘High Quality
Agricultural Land’) to inform land use planning at
local, regional or statewide levels. These have usually
been driven by state and territory government policy
and utilised various land evaluation approaches,
underpinned by traditional soil and landscape
mapping. Soil and landscape information and mapping
(at various scales and levels of accuracy) is implicitly
used in land use planning frameworks across Australia
as it underpins land evaluation, including Land
Capability and Land Suitability assessments. More
recent quantitative (Digital Soil Mapping) approaches
provide opportunities to predict new information, and
at improved resolution, to support land evaluation
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activities. Ultimately though, an understanding of the
land resource itself (i.e. specific soil types, landscape
features) and appropriate management options is
required, and this is not always apparent from the
derived maps.
Conventional land evaluation approaches (Land
Capability and Land Suitability approaches) remain a
useful foundation for the assessment of key agricultural
land – with the more recent ability to refine using
various quantitative approaches (e.g. to disaggregate
landscapes and predict and map key soil properties). A
useful approach might be to start with a foundational
Land Capability assessment and then undertake
appropriate Land Suitability assessments that factor
in relevant biophysical and industry-relevant factors.
In addition, descriptions (and maps) of the actual
soil, land types and hydrogeological resources that
ultimately need to be managed on-site could also be
provided. Considering the diverse agricultural uses
of soils (e.g. growing different crops with dissimilar
soil requirements) and the different optima associated
with each specific use, Sojka and Upchurch (1999)
emphasised the importance of understanding the
soil resource rather than just rating it in terms of
soil quality. This provides a better framework to
context soil-specific best practice land management.
Capturing the expert knowledge of experienced land
resource assessment staff, especially with expertise in
pedology is also important and building this into soil
and landscape databases should be a priority.
Adopting a ‘Soil Security’ focused approach offers a
more holistic soil assessment process that recognises
soil as a multi-dimensional asset. Rather than
traditional single dimensional assessment approaches,
such as Land Capability mapping, that largely consider
only biophysical attributes, the Soil Security concept
considers social aspects, education, policy, legislation,
current land use, condition and the natural and
economic value of soil to society. This approach can
identify discrete soils that are currently being used
within their capacity, and areas where a use might be

unsustainable, i.e. not secure. In reality, however, there
is usually a ‘continuum’ of potential soil (and land)
condition for a particular soil/landscape mapping
unit. A Land Capability exercise, using broader scale
mapping as an input, is usually based on a modal
soil type and generally assumes that it is in ‘average’
condition. Measuring condition of the soil resource
allows potential threats (e.g. acidification, erosion,
soil structural decline) to be quantified with respect to
management regimes. An example may be a cracking
clay soil (Vertosol) as shown in Plate 1, where any
management induced compaction will limit its full
productive potential. It is not practical to map these
variations in condition across broad areas; however,
understanding the nature of soil and land types
and their susceptibility to degradation is important
when considering ‘Soil Security’. Developments in
remote and proximal sensing technologies may offer
new opportunities to routinely assess and map soil
condition at more local to regional scales.

Plate 1 A soil type such as this Grey Vertosol can vary
in condition based on management. Severe sub-surface
compaction on the left-hand side vs undisturbed soil profile
nearby (in a roadside reserve).

Further ground-based soil and landscape assessment
and mapping may be recommended for highercapability areas, particularly if additional water
resources become available (e.g. via new water
pipelines) in areas not previously mapped in detail.
Digital Soil Mapping approaches may also be suitable
for areas with good quality mapping for a range of
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key environmental variables. This would improve the
confidence ratings associated with Land Capability
and Suitability assessments and enable finer scale
mapping to better meet local planning requirements.
For known high value agricultural areas facing short
term (i.e. <5 years) development pressure, a focus
could be on developing and applying land evaluation
methods that are tailored to specific planning strategy
needs and produce outputs that planners require now.
Discussions with planners would also be beneficial to
assist them to better understand various land resource
assessment products. Some field-based extension
(e.g. soil pit field days) may assist planners better
understand the soil and land resource itself.

Kidd, D., Field, D., McBratney, A and Webb, M. 2018. A
preliminary spatial quantification of the soil security dimensions
for Tasmania. Geoderma 322: 184-200.
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Pedology
A Vanishing Skill In
Australia?
Prepared for Soil Science Australia by:
Andrew Biggs, Greg Holz, David McKenzie,
Richard Doyle, Stephen Cattle.

As described by LR Basher (1997) and others before him,
pedology is “… the branch of soil science that integrates
and quantifies the distribution, formation, morphology
Van Gool, D Tille PJ and Moore GA 2005. Land evaluation and classification of soils as natural landscape bodies.”
standards for land resource mapping: assessing land qualities and Soil survey (mapping the distribution of soils) is the
determining land capability in south-western Australia. Dept
natural extension of pedology. In 1997, LR Basher
Agriculture and Food, Western Australia, Perth. Report 298, 137p
wrote a seminal paper on the state of pedology at the
Van Gool, D., Maschmedt, D.J. & McKenzie, N.J. 2008.
time in Australia and New Zealand. He asked four
Conventional land evaluation. In Guidelines for Surveying Soil
and Land Resources. Eds. NJ McKenzie, MJ Grundy, R Webster questions in the context of the future of pedology:
and AJ Ringrose-Voase. CSIRO Publishing.
• Do we need pedology and soil survey; can we use
Webb, M., D. Kidd, C. Grose, R. Moreton, B. Malone, A. McBratney
the soil resource sustainably without knowing
and B. Minasny. 2014. Integrating climate into the Digital Soil
its extent, distribution, properties, suitability for
Assessment framework to assess land suitability. GlobalSoilMap:
and vulnerability to land use?
van Diepen, C.A., Van Keulen, H., Wolf, J and Berkhout, J.A.A.
1991. Land evaluation: from intuition to quantification. Advances
in Soil Science 15, 140-204.

Basis of the global spatial soil information system: 393.

Webb, M., A. Hall, D. Kidd and B. Minasny. 2015. Local-scale
spatial modelling for interpolating climatic temperature variables
to predict agricultural plant suitability. Theoretical and Applied
Climatology: 1-21.

•

Should pedology be technology driven or useroriented?

•

What are the appropriate media for presenting
soil information?

•

What is the appropriate vocabulary for
presenting soil information?

Basher was not the only person of that era to ask
questions about the state and future of soil science
in general, or particular components of it such as
pedology. Many others before and after him have
proposed similar thoughts – for example White (1993),
Díaz-Fierros Viqueira (2015), Hartemink and Bouma
(2012) and a number of the authors who contributed
to Hartemink (2006). Many of the views expressed
by those authors remain as relevant today as the day
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