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Brief project description: (in no more than 500 words address objectives, scope of work, knowledge to date, what is new, interactions with other projects) 
Concerns by the Angas Bremer Irrigators over the future expansion and sustainable use of water resources in the Angas Bremer Plains of South Australia has driven a number of recent initiatives aimed at trying to understand the complex interaction between surface and ground water and, in particular, the effect this has on salinity of these resources and the potential for irrigation-induced salinisation of the region. Among these initiatives is the development of the Angas Bremer Integrated Systems Model (ABISM) which aims to better define strategies for a truly conjunctive approach to water management from the paddock to catchment scale. Key to the successful development of that model is the availability of good biophysical data which describe the spatial variability of salinity and water quality across the region, most particularly in the near surface (<30m). Airborne geophysics data have the potential to assist in delivering this information, but they require careful, constrained interpretation and analysis, if they are to deliver products with this information.  
AEM data collected for the Angas Bremer Plains region of SA, during the South Australia – Salinity Mapping and Management Support Project (SA-SMMSP) were previously processed, with very limited constraint, to help develop a regional hydrogeological framework for the Angas Bremer Plains area. This project aims to use more detailed information on aquifer sality, depth to the saturated zone and other ground geophysical data to assist in better defining information on near surface variations in water quality and salt load. In particular we propose to use constrained methods to invert the available EM data, drawing on data available from irrigators and others. The emphasis of this study is to produce derived products that can be used directly in conceptual and analytical models for determining a water and salt mass balance for the region.  To date few, if any, attempts have been made to define the appropriate protocols for the constrained processing of AEM data with a view to deriving outputs relevant to development of conjunctive water use strategies in dryland catchments. CRCLEME has unique experience in the constrained processing of AEM data and this project seeks to broaden our knowledge of how these inversion strategies can be used salinity and water use management. 

Specific project objectives 
1. Development and documentation of protocols for the use of constrained inversion techniques with AEM data for the derivation of biophysical products relevant to the development of conjunctive water use strategies in dryland catchments. 

2. Procedures for the calculation of indicative salt loads and water quality in the unsaturated and saturated parts of the near surface respectively using constrained inversion techniques applied to AEM data. 

3. Analysis of derived estimates of near surface derived salt loads and water quality against spatio-temporal data derived from irrigators.

4. Broad spatial assessment of the confidence limits for AEM derived biophysical products, based upon available ground (drillhole and ground geophysical) data 

Deliverables (outputs) and expected impacts of research (outcomes): 

Deliverables to Client (Adoption mechanisms)

1. A GIS compatible map/grid of the salt load in the unsaturated zone based on the constrained inversion of AEM data 
2. A GIS compatible map/grid of the shallow aquifer water quality (salinity) based on the constrained inversion of AEM data.

3. A GIS compatible map of AEM confidence limits.

4. A CRCLEME report on constrained inversion processing and interpretation procedures.

5. Technology transfer workshop with BRS and CLW 

A key part of the project strategy will be to work directly with BRS and CSIRO LW staff in the development of outputs that feed directly into the Angas Bremer Integrated Systems Model (ABISM). 
Impacts

1. A more reliable indication of near surface salt loads and shallow aquifer water quality variations across important irrigation areas, thereby assisting in better defining groundwater management strategies and the development of a model for conjunctive water use. 
2. Influence current and future irrigation developments and water allocation plans

Milestones: (dates of significant events marking scientific progress)
1. Agreement on strategy for the constrained inversion of AEM data and biophysical data products required in the development of analytical models with CLW and BRS (June 30, 2006)
2.  Collation of constraint information for use in reprocessing of AEM data including the acquisition of additional shallow borehole induction logs (August 2006) 
3. Production of a map of shallow aquifer water quality acceptable to Angas Bremer Water Management Committee (ABWMC) from the constrained inversion of AEM data (October 2006)

4. Map of near-surface soil salinity acceptable to ABWMC (October 2006)

5. Validation of constrained inversion products against available ground and borehole data (December 2007) 

6. Map of AEM confidence relevant to near-surface conductivity determinations acceptable to ABWMC (December 2006)

Titles of reports 

1. Constrained inversion of AEM data for improved definition of near surface salt loads in an irrigated area, SA. (February 2007)
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