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Statewide AEM Survey Project Status

• Surveys 95% complete.

• 15,000 line-miles of AEM data collected.

• 78 groundwater subbasins surveyed.

• 14 final Data Reports published.

• 13,000 high-quality, digitized lithology logs

• 1,200 high-quality digitized e-logs



AEM Survey & Data Release Schedule
Survey 

Area
Survey Area Description

Survey Date

Data Availability 
Status

1
Salinas Valley &

Cuyama
August 2021 Complete dataset  

2 Northern Basins November 2021 Complete dataset 

3
Northern SF Bay, 

Ukiah, Big Valley
November 2021 Complete dataset 

4 Southern San Joaquin
December 2021 

& March 2022
Complete dataset 

5 Central San Joaquin March 2022 Complete dataset 

6
Northern San Joaquin & 

Southern Sacramento
April 2022 Complete dataset 

7
Northern Sacramento,

Eel River, Sierra
May 2022 Complete dataset 

8 Monterey Bay Area November 2022
AEM only & 

Supporting Data

9
San Luis Obispo & Santa 

Barbara County Areas
October 2023 None

10
Salton Sea & Eastern 

Sierra Areas
November 2023 None



~6 miles

Depth of investigation: ~1,000 feet

Vertical resolution:

Shallow: ~10 feet

Deep: ~100 feet

~1,000 feet

Send signals into 

earth and the measure 

the EM response

Less Resistive: fine grain-dominated materials or high TDS

More Resistive: coarse grain-dominated materials

AEM Method and Resistivity Profile
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Existing supporting data:

• Lithology logs 

• Geophysical data 

• Groundwater quality (TDS)

• Groundwater levels

AEM data interpreted from 

resistivity to lithology using 

supporting data

AEM Interpretation for Lithology/Texture



Digitized Supporting Data

https://experience.arcgis.com/experience/a6d250e7ef5846e283053430848213ce



Data Report and Dataset Publication

https://data.cnra.ca.gov/dataset/aem

AEM Data Supporting Data

Data Report

Survey Area 

Data Package

ZIP ZIP

Fact Sheet

Datasets published on a rolling basis.

Typical between 3 to 12 months after surveys complete

https://data.cnra.ca.gov/dataset/aem


Data Report and Dataset Publication

ESRI Scene Layer Package 

allows data to be readily imported 

into ArcPro as Point Clouds with

no depth exaggeration.



Data Visualization Tools



Data Visualization Tools



AEM data are processed as ESRI Voxel datasets. 3D Voxel dataset can be viewed from various angles and the Slicer widget allows the user to view 

data profiles and depth slices. The insert map shows the shallow subsurface average. Zooming in shows locations of high-quality lithology and e-logs 

and flight line segments. Profile images are shown in popups for flight line segments. 

Shallow Subsurface Average Map

Open Data Portal page access: https://data.cnra.ca.gov/dataset/aem

AEM 3D Viewer (direct link):https://dwr.maps.arcgis.com/apps/instant/3dviewer/index.html?appid=f781b14f42ab45e5b72f32cf07af899c

https://dwr.maps.arcgis.com/apps/instant/3dviewer/index.html?appid=f781b14f42ab45e5b72f32cf07af899c
https://data.cnra.ca.gov/dataset/aem
https://dwr.maps.arcgis.com/apps/instant/3dviewer/index.html?appid=f781b14f42ab45e5b72f32cf07af899c






SGMA Data Viewer: AEM Texture Depth Slices

https://sgma.water.ca.gov/webgis/?appid=SGMADataViewer

https://sgma.water.ca.gov/webgis/?appid=SGMADataViewer


SGMA Data Viewer: AEM Texture Shallow Subsurface Average

https://sgma.water.ca.gov/webgis/?appid=SGMADataViewer

Potential Managed 

Aquifer Recharge 

Locations

https://sgma.water.ca.gov/webgis/?appid=SGMADataViewer


SGMA Data Viewer: AEM Texture Depth Slices



DWR is Required to Publish B-118, Characterize Groundwater Basins, and Provide Assistance

California’s Groundwater Connected Activities

CASGEM

California’s Groundwater (Bulletin 118) (Archive & Vision)

Requirements
CA Water Code 

10720.1, 10729, 10920, 
12924

Focus - SGMA Basins
Water Resilience Portfolio, 

Water Supply Strategy, 
Drought/Flood

DWR’s Data Collection and Stewardship (Access)

Geophysics

Statewide AEM

Infill AEM

tTEM/FloaTEM

NMR/e-logs

Wells

Locations

Lithology
Well Details

Dry Wells

GW Levels

GW Stations
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Statewide
County Level
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Funding
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DWR’s Basin Characterization (Analysis)

Local and Regional Basin Characterization
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DWR’s Basin Characterization Program
DWR is required to provide assistance, characterize groundwater basins, and update California’s Groundwater (Bulletin 118).

SGMA, Recharge, 
& GW Applications

• Primary Aquifers

• Extent of Clays

• Recharge Sites

• SW/GW Interaction

• Subsidence Potential

• Base of Fresh Water

• Vulnerable Domestic 

Wells

• Salinity Mapping
Integrated Analysis of 

All Subsurface Data

Data Access & Visualization

Community of Practice
• Public

• Academia Private Sector

• Local, State, & Federal Agencies

• Basin Characterization workgroup

Data Archive
California’s Groundwater

Statewide

Texture Model &

Hydrostratigraphic Model

Continued 

Data Collection



Continued Data Collection (& Compilation)
Reconnaissance grid

Statewide AEM Surveys
Characterize large-scale aquifer properties

SGMA Implementation Pilot Studies
Address SGMA implementation initiatives at local scale

Geophysics

Statewide AEM

Infill AEM

tTEM/FloaTEM

NMR/e-logs

Wells

Locations

Lithology
Well Details

Dry Wells

GW Levels

GW Stations

GW 

Measurements

WQ

DWR

WQ
Board

WQ

Subsidence

InSAR

CGPS
Extensometers

Land Use

Crop Mapping

Statewide
County LevelCompilation & Digitization of Existing Data

Pilot Study 1: Groundwater 

Recharge

Pilot Study 2: SW/GW Interaction

Pilot Study 3: DACs/Domestic 

Wells/Subsidence

GSP/Alt/Adj Hydrogeologic Conceptual Models



Data made available on

• CNRA Open Data Portal

• SGMA Data Viewer

• Dedicated Viewers

Data Publication

Land Use –

provisional

data 

releases

Subsidence – 

quarterly updates

Well

Completion

Reports –

Connection 

to GWL data

Groundwater Levels – 

increased monitoring 

frequency

SGMA Data 

Viewer

Improvements

https://data.cnra.ca.gov/
https://sgma.water.ca.gov/webgis/?appid=SGMADataViewer


AEM Surveys
• Dataset and links to data viewers available on Open 

Data Portal at: https://data.cnra.ca.gov/dataset/aem

• Supporting data from AEM surveys and other efforts

• Import of digitized well log data to Online System of 

Well Completion Reports (OSWCR) - ongoing

https://data.cnra.ca.gov/dataset/aem


Texture Models

USGS CVHM2 Texture Data AEM Resistivity and Texture Data
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Goal: Development of 

stewardship, standards, and tools 

for integration of ALL subsurface 

data into interpretation

• Lithology logs

• Geophysical logs

• AEM

• InSAR

• Ground-based geophysics

• Water levels

• Water quality

2D/3D Texture Model Tool
Includes Aquifer Parameters

Hydrostratigraphic 

Model Tool



Additional Basin Characterization-Related Efforts



Basin Characterization (Tentative) Timeline

AEM Recon Grid Analysis Tools 

Publicly 

Available

2024 2025 2026 2027

California’s 

Groundwater 

2025

2028

Advanced 

Data Viewer
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Statewide Texture and 

Hydrostratigraphic Model 

Timeline & Activities  Subject to Change

Continued Technical Engagement

Basin Characterization Pilot Studies



Basin Characterization Workgroup

DWR and Consultant Team

USGS and CA Geological Survey

Federal and State 
Partners

Academia and 
Research 
Agencies

Existing DWR Recharge and Modeling 
Workgroups

Community and 
Environmental 

Partners

Groundwater 
Sustainability 
Agencies and 
Local Partners



Questions?

Statewide AEM survey website: https://water.ca.gov/Programs/SGMA/AEM

General project email: SGMPS@water.ca.gov

https://water.ca.gov/Programs/SGMA/AEM
mailto:AEM@water.ca.gov
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