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Airborne Electromagnetic (AEM) Intro
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• Geophysical method measuring 

electromagnetic response of the subsurface

• Response is related to subsurface materials, 

but also…

• Water content

• Salinity/Water quality

• After cleaning, data can be inverted to 

obtain models of resistivity

• Up to 300 m (1000 ft) deep



Test Case: Scott Valley
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AEM in 
Scott 
Valley
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• California DWR has been 

collecting surveys of 

medium and high-priority 

groundwater basins

• Also provide digitized 

lithology logs



Resistivity → Texture Transform
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Knight et al. (2018) Method

~250 equations, 4 unknowns



Clustering of Lithology Data
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• Lithology Features include:

• Classification (Coarse/Fine)

• Texture (clay, sand, gravel, rock, shale, etc.)

• Primary Texture Modifier (clayey, rocky, sandy, etc.)

• Secondary Texture Modifier (clayey, rocky, sandy, etc.)

• AEM Resistivity Inversion

• Uncertain Stuff to Uncertain Stuff, at a distance
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Resistivity By Cluster



Ensemble/Consensus Clustering

• Big Idea: Build a diverse cluster sets that then get clustered

• Five different methods, run 10 times each:

• K-prototypes with Cao initialization (3-6 clusters)

• K-prototypes with Huang initialization (3-6 clusters)

• Agglomerative Clustering (3-6 clusters)

• DBSCAN (determines its own clusters)

• Spectral (3-6 clusters)

• 50 total clusters → Agglomerative Clustering
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Resistivity By Cluster
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Depth (m)



Towards a Texture Model of Scott Valley
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Towards Aquifer Properties…

16

DWR AEM Resistivity 

Survey

Resistivity-

Borehole Data 

Comparison

Transform to 

Sediment 

Textures

Categorical 

Kriging to Model 

Grid

Calculate Texture-

based Aquifer 

Properties

MODFLOW-NWT 

Model

Texture2Par

Knight et al. 2018

Calibration 

Loop



THANK YOU

A
E

M
2

T
E

X
T

U
R

E
2

P
A

R

Leland Scantlebury

lscantle@ucdavis.edu

leland@sspa.com

17


	Slide 1: Scott Valley Airborne Electromagnetic Data Interpretation and Assimilation into a Groundwater-Surface Water Model
	Slide 2: Airborne Electromagnetic (AEM) Intro
	Slide 3: Test Case: Scott Valley
	Slide 4: AEM in Scott Valley
	Slide 5: Resistivity → Texture Transform
	Slide 6: Clustering of Lithology Data
	Slide 8
	Slide 9: Ensemble/Consensus Clustering
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15: Towards a Texture Model of Scott Valley
	Slide 16: Towards Aquifer Properties…
	Slide 17: Thank you

