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Integrating multiscale soil-regolith characterisation, process models and 4D predictions: new approaches for assisting targeted salinity management in upland landscapes
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Brief project description: (in no more than 400 words address objectives, scope of work, knowledge to date, what is new, interactions with other projects, contribution to strategic intent.)
 

Previous LEME studies created mechanistic models featuring soil-regolith geochemistry (including salt), and mobilisation processes in several upland landscapes in SA, Vic and NSW. These models display soil-regolith processes (salt stores, solute pathways) and regolith features (terrain, soil and regolith layers). They assist in targeting salinity risks and land management options. These innovative models include (i) geophysics (radiometrics, EM, magnetics and radar), (ii) conventional field and lab methods, and (iii) integrated terrain analysis with interpretations underpinned by (iv) pedo-geomorphic principles of landscape evolution. 
Geophysical methods have shown promise in model development, particularly in being able to map and characterise landscape properties (clay and salt distribution, weathering indices). The mechanistic models fall into three categories: 

 
1.      Toposequence models, which identify slope soil and water processes, and explain and predict processes giving rise to geochemically variable soils. These models integrate pedological, hydrological, geological, biogeochemical and mineralogical information. Conceptually, toposequence models are compatible with the philosophy behind the Conacher and Dalrymple (1977) nine-unit landsurface model, which is a process-response, soil-water-gravity model focusing on contemporary processes in the soil mantle.

 

2.      Regolith models, which extend over whole catchment areas and identify landscape processes and features associated with regolith salinisation (storage and mobilisation), and integrate catchment hydrology. These models rely strongly on weathering histories and geomorphology. 

 

3.      Bedrock models, where relevant bedrock structures (faults, dykes, shear zones) are delineated using magnetics, aerial photographs and DEMs. Structures are classified whether they are conduits or barriers to groundwater flow.
 

Given that catchment-wide salinity response is a function of hydraulic interplays between the soil and regolith, these models conceptually link together. If combined, the models offer a comprehensive, whole-of-landscape perspective on catchment processes, interactions and salinisation. This project therefore develops methods to combine toposequence soil-based models with regolith-based models to enhance the overall understanding of landscape function, and which will assist in understanding responses to land-use options. 
 

In previously studied key areas where toposequence models exist, soil and regolith surveys and terrain methods will combine to identify soil-regolith units. In many cases this will be achieved through combining existing datasets (airborne geophysics, soil, water and regolith datasets), although new surveys and analyses may be commissioned as required (ground penetrating radar, radiometrics, EMI and magnetics). Conceptually, the soil-regolith units will consist of a discrete aggregation of key soil and regolith layers of consistent hydrological properties. These feature-aggregated units are likely to be terrain-based, and may prove analogous in some ways to the Conacher and Dalrymple (1977) “Nine unit landsurface” model, especially in non-tertiary landscape dominated areas. Once the units have been identified, spatial GIS methods (based on existing airborne radiometrics, AEM, DEMs) will be used to automatically predict the distribution of soil-regolith units for the rest of the study catchment. In places climatic surfaces (rainfall) will be integrated with the surface and subsurface regolith properties to define salt stores and relative salt exports. Combined in a mosaic of landsurface units covering the whole catchment, soil-regolith unit properties (with existing land cover data) will underpin the application of hydrologically-based models to predict whole-of-catchment salinity responses to land use and climate-change scenarios.

Deliverables (outputs) and expected impacts of research (outcomes): 
 
         Report and papers on methodology used to characterise different landscapes 

         Improved methodology for mapping soil-regolith materials and understanding controls on salt mobilisation
         Maps of soil-regolith units and hydrological response units to support targeted salinity management interventions at sub-catchment or whole-of-catchment scales.
         Linking 3D soil-regolith process models at intermediate scales that explain the relationships between regolith (composition, thickness, architecture and hydrological properties), geology (lithology and structure), climatic attributes and salinity (salt stores, saline groundwater flow and surface expression).
         4D predictive models to visualise farms and catchment management options and communicate outputs with the wider community
         Outputs will be customised so that they can be readily used by catchment management groups*. 
*Strong links with appropriate CMAs will ensure that scientific products and knowledge are included in management decisions.
 
 
Milestones: (dates of significant events marking scientific progress)
 
         Meeting with all project investigators to generate detailed work plans by August 2005
         Regional orientation studies completed by June 2006
         Detailed ground based studies completed by September 2006
         Interpretation of datasets, conceptual models and thematic maps completed by January 2007
         Integration of spatial attributes into hydrological catchment models by March 2007
         Interactive workshop with CMA groups – final customisation of products by June 2007
         Final LEME Report and  a series of papers and talks to communicate key findings by June 2007
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RESOURCES 2005-2006
STAFFING-FTEs 
(eg 0.50) for 2005-2006 (minimal fractional contribution should be 0.05)

	Staff Name
	In-kind,

CRC or

Industry
	ANU
	AU
	CUT
	CSIRO EM
	CSIRO 
LW
	GA
	NSW DPI
	PIRSA
	Total

	John Wilford
	In-kind
	 
	 
	 
	 
	
	0.5
	
	
	0.5

	Larysa Halas
	CRC
	
	
	
	
	
	0.1
	
	
	0.1

	TOTAL
	
	
	
	
	
	
	0.6
	
	
	0.6


All LEME STUDENTS contributing to Projects 2005-2006
	Students Name
	University
	PhD or Honours


PROJECT OPERATING COSTS  $K  2005-2006
	
	$K
	Source external funds

	CRC Opex funds requested
	10
	

	Committed (definite) external funds
	
	

	Total Project Opex
	10
	


	Possible additional external funds (for info)
	10
	SA  Department of Water, Land and Biodiversity Conservation


DISTRIBUTION OF TOTAL PROJECT OPERATING COSTS 2005-2006
Show major expenditure items and allocation to core parties. This table is to revised if ‘possible additional external’ funds become definite. 
	Expenditure Item
	ANU
	AU
	CUT
	CSIRO EM
	CSIRO 
LW
	GA
	NSW DPI
	PIRSA
	Total

	Data acquisition
	
	
	
	
	
	8
	
	
	

	Sample analysis
	
	
	
	
	
	4
	
	
	

	Consumables
	
	
	
	
	
	2
	
	
	

	Travel & T/A
	
	
	
	
	
	4
	
	
	

	
	
	
	
	
	
	
	
	
	

	TOTAL
	
	
	
	
	
	
	
	
	10


 External funding 2005-2008:  External funds being sought in Victoria and South Australia 
 
 
Funding Source:
Strategic partnership with Victorian DPI and Victorian CMAs, South Australian Department for Water, Land and Biodiversity Conservation, South Australia CMA’s
 
Confidentiality requirements:  
 Nil
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