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Australian soils and landscapes
• Australian soils and landscapes have 

coevolved with vegetation and fauna 
• Ancient landscapes are widespread 

and have multiple environmental 
imprints

• Affinities with other Gondwanan
landscapes

• While generally weathered and 
impoverished, there are young soils 
and landscapes with good nutrient 
supplies



Mapping key functional soil properties 

Plant available water capacity (tractable)
• Function of available water capacity, constraints to root growth

and species
• Difficult to measure precisely
• Local hydrology (e.g. land surface, landform) is critical

Nutrient supply capacity (tractable)
• Cation Exchange Capacity 
• pH

Carbon fractions (tractable with new methods)
• Total organic carbon, particulate organic carbon, humus, 

charcoal
Individual concentrations of nutrients (difficult)

• N, P, K 
• Nutrient availability is more difficult than total concentration



Status of spatial data
The Australian Soil Resource Information System (ASRIS)

ASRIS is an online geographic information system and it:
• provides access to the best available soil and land resource 

information across Australia
• combines the best of qualitative mapping with new 

quantitative information
• integrates soil and land information from many sources
• opens many new possibilities for monitoring and forecasting 

the condition of Australia’s soils and landscapes.



Level and 
tract name

Mapping 
window

Main attributes used for 
mapping

Typical uses for the 
information

Level 1 
Division

30 km Broad physiography 
(slope and relief)

Broad geographic context

Level 2 
Province

10 km Water balance, 
physiography

National natural resource 
policy

Level 3 
Zone

3 km Substrate lithology, 
water balance, 
physiography

Regional natural resource 
policy

Level 4
District

1 km Groupings of 
geomorphically related 
systems

Catchment planning, location 
of new industries

Level 5
System

300 m Local climate, relief, 
slope, lithology, 
drainage network, soil 
profile class

Catchment management, 
hydrological modelling, land 
conservation, infrastructure 
planning

Level 6
Facet

30 m Slope, aspect, land 
curvature, soil profile 
class

Farm management, land-use 
planning, on-ground works

Level 7
Site

10 m Soil properties, surface 
condition, microrelief

Precision agriculture, site 
development
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Level 3: land zone Level 4: land district Level 5: land system



Why is ASRIS significant in Australia?

• Framework for accumulating and communicating knowledge 
about Australia’s soils and landscapes

• Provides the point of access on soil for scientists analysing the 
major natural resource issues of our time 

• Industry groups can assess opportunities for expansion and 
new crops

• Land holders learn about the characteristics of their soils



Why is ASRIS significant more generally?

• Next step is presentation of custom interfaces on soil function 
(e.g. water storage, carbon storage) and threats (e.g. 
acidification and erosion)

• Interoperable
• Database and system design are generic and available on 

request
• One node in the developing global digital soil information 

system (www.globalsoilmap.net ) – the 90 m grid of functional 
soil properties for the world

http://www.globalsoilmap.net/


Limits to prediction

• Short range variation for most soil properties is large – up to 
50% of variance present in a few hectares is commonly 
present in a few m2

• Most spatial data have been gathered using a polygon 
model that assumes high covariance

• Direct measurements of functional properties are sparse 
and restricted



The transition to digital soil mapping

• Feasible because of the 
revolution in sensors and 
computing power

• Must be adapted to Australian 
conditions

• New survey programs are 
essential

• Emerging agreement on 
methods: new edition of the 
Guidelines for surveying soil 
and land resources



Environmental predictors



Geomorphic 
unit

Definition Variation within the 
geomorphic unit

Erosional
uplands

K > 111 cps AND 
MrVBF < 2.7
OR
K < 111 cps AND 
slope > 6%

SPC 1: TWI < 5.5
SPC 2: TWI > 5.5

Aeolian slopes 
and plains 

K < 111 cps AND 
slope < 6%

SPC 3: slope > 2%
SPC 4: slope 0.5% – 2%
SPC 5: slope 0.1% – 0.5 % 
SPC 6: slope < 0.1%

Alluvial plains MRVBF < 2.7 AND K 
> 111 cps

SPC 7  Not mapped*
SPC 8  slope > 0.5%
SPC 9  slope < 0.5%



DEM source: 1:50 000 contours
Radiometrics: 200 m line spacing

DEM source: LASER Altimetry
Radiometrics: 50 m line spacing

Large improvements are possible with higher resolution 
environmental predictors and better stratigraphy



Rapid soil measurement

• There is a widely recognized ‘crisis of 
soil data’

• Excellent prospects for rapid soil 
measurement

• Soil spectroscopy (especially mid and 
near infrared), active gamma, 
electromagnetic induction are 
promising



Monitoring and forecasting soil condition

The demand
• Enable rational investment in natural resource 

management
• Enable adaptive management at the farm and 

regional scale
• Basic information for understanding soil processes, 

landscape function and earth systems 
Some nodes of activity

• National Land and Water Resources Audit
• Catchment Management Agencies
• Work of the Expert Panels on Soil Condition
• Formulation of NHT3
• CSIRO strategic investment process

Priorities for the Expert Panels
• Soil and landscape acidification
• Soil carbon
• Soil erosion by wind
• Soil erosion by water



Key challenges

• Build the capacity for rapid soil measurement
• Create and maintain several active survey teams with full 

capacity in digital soil mapping
• Improve the spatial data infrastructure
• Aim for 3D grid (~25m horizontal resolution) of agreed soil 

function properties by 2015
• Establish network for monitoring soil condition as 

recommended by the National Committee on Soil and 
Terrain 
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