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Project Goals

Develop methods and associated utility 

tools/case studies for AEM data 

application to groundwater models
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Project Steps
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Key Project Considerat ions

Limitations encountered in real-world situation 
 Available data and scale of AEM survey

 Non-uniqueness of methods

 Interpolation of coarse scale data into a 3-D data set using local geology (e.g. well 
logs)

 Simplified model of complex systems at a limited resolution

Variations in data scales
 Model grids vs. AEM survey grids vs. boring logs, etc.

 Interpolation and parameterization

Adaptive approach 
 An adaptive approach will be utilized during testing and implementation, enabling 

adjustments/refinements to the suggested approach as necessary



AEM Sur vey Data
Process F low f rom Data Col lect ion to Model  Appl icat ion

AEM Survey

Data 

Collection

AEM Data 

Processing 

and  Inversion

Correlation 

with Other 

Geologic 

Data

Resistivity/

Interpretations/

Lithology/

Sediment Type 

Associations/

Geologic 

Modeling:

- (Geo)Statistical 

Modeling

Geologic 

Uncertainties/ 

Non-Linearities

Hydrogeologic 

Conceptual 

Model

Hydrogeologic 

Conceptual 

Model

Numerical Model 

Layer 

Determination 

and Input Data 

Preparation

Aquifer 

Parameters 

Development 

using New Tool

Model Calibration

Model Validation/  

Hydrogeologic 

Uncertainty 

Assessment

Geophysical Inversion Hydrogeologic Interpretation

Model Application

Groundwater Modeling Team

Groundwater Modeling Team

AEM Survey Team & Hydrogeologists

HCM Refinement and Verification

overlap

Hydrogeologic Conceptual Model (HCM) Development

Field Hydrogeologic 

Knowledge-Based 

Initial Estimates



Approach 1: Limited Uncertainty Characterization
 Single Realization of AEM Data 

» Deterministic dataset – no probability associated with data

Approach 2: Robust Uncertainty Characterization
 Multiple Realizations of AEM Data 

» Probabilistic Approach - Multiple Inversions or Probability Distribution

 Approach 2A – Simultaneous Adjustment of HCM and Aquifer                        
Parameters During Calibration

 Approach 2B – Sequential Adjustment of HCM and Aquifer                   
Parameters During Calibration

Model Appl icat ion
Approaches Considered



Progress to Date

Draft Hydrogeologic Conceptual Model Tool

AEM2HCM

Draft Aquifer Parameter Tool

Texture2Par



Next Steps (2023-2024)

Refine tools

Testing with regional and local models

Documentation and training



Thank You!
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