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Subsidence Fundamentals
• Compaction - Compaction of fine-

grained subsurface sediments causes 
land subsidence

• Elastic (reversible) vs. inelastic 
(irreversible) subsidence



Subsidence Trends

WY 2016 WY 2017 WY 2018 WY 2019 WY 2020 WY 2021 WY 2022 WY 2023

Subsidence
(feet/year)

WY 2024

InSAR Subsidence Data
• Monthly timesteps - Quarterly Updates



Recent Subsidence Data

Subsidence (ft)
since 2015 >0.5 >1 >2.5 >5

Total Area (sq mi) 4,959 3,256 1,384 258

• Recurring increases in 
subsidence during dry 
years

• Minimum Threshold 
exceedances

• Undesirable Results



San Joaquin Valley 
Subsidence Conditions
• Two large merging areas

– Chowchilla, Madera
– Tule, Kaweah, Tulare Lake

• Impacts to infrastructure
– Canals – Federal, State, Local
– Flood protection
– Wells, road, etc.



Sacramento Valley 
Subsidence Conditions
• Three currently isolated 

areas
– Woodland / Yolo County
– Arbuckle
– Artois / Orland

• Impacts to infrastructure
– Canals – Federal
– Flood Levee / Bypasses
– Wells, Roads, Etc.



Subsidence in the News



Sustainability
Avoid Six Undesirable Results

Lowering
of GW Levels

Reduction of
GW Storage

Seawater
Intrusion

Degraded
Water Quality

Land
Subsidence

Depletion of
Interconnected

Streams 



Subsidence BMP - Purpose
• General Purpose of BMPs 

– Identify best practices for addressing SGMA 
– BMPs can be used to streamline Regulation 

updates

• Specific Purpose of Subsidence BMP
– Applicable to every SGMA basin, whether it has or hasn’t 

experienced subsidence
– To put a renewed focus on subsidence



Document is approximately 45 pages 
of content plus six appendices: 

Fundamentals of Subsidence 
• What causes subsidence
• How to minimize subsidence

Technical Assistance 
• How to measure and model 
subsidence 

Subsidence Management 
• What steps should be taken to 
manage subsidence

Subsidence BMP



Subsidence BMP: InSAR
• Best Available Science
• Quarterly InSAR Data

– Increased Coverage
• Data from new NISAR  

(NASA-ISRO Synthetic 
Aperture Radar) mission

11

Improved CoveragePrevious Coverage

https://science.nasa.gov/mission/nisar/get-to-know-sar
 https://science.nasa.gov/mission/nisar/interferometry



Subsidence BMP - 
Infrastructure

• Identify infrastructure 
• Coordinate with managers of 

infrastructure to understand 
impacts and costs associated 
with subsidence 

• Estimate future subsidence 
• Calculate the critical head level 

and consider managing water 
levels above it



Subsidence BMP - Critical Head
• Critical Head: 

Groundwater 
level below 
which inelastic 
subsidence 
occurs.

• Delayed 
response: the 
longer levels 
are low, the 
more 
subsidence.

Source: Draft BMP



• Identify thresholds that consider land 
surface uses including infrastructure

•Evaluate water level to subsidence 
relationship

•Align and adapt water level 
thresholds to support subsidence 
targets

•Coordinate with other GSAs and 
GSPs

•Implement PMAs for subsidence  

Subsidence BMP-
Management



Subsidence BMP 
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Subsidence Risk /
 Management Effort

Scenario 1

Scenario 3

Scenario 2

Scenario 4

Low 

High 

Four Hypothetical 
Management 

Scenarios

Scenarios help guide 
level of effort and 

expectations based on 
subsidence risk



Subsidence BMP - Support 
 Facilitation Support Services
 Statewide GW Monitoring
 Monitoring 

– InSAR
– GPS Stations
– Spirit Leveling
– Extensometers

 Calculating Critical Head
 Identifying Infrastructure
 Modeling Subsidence 



Subsidence BMP - Support
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Subsidence Simulation
Groundwater Level Scenario Examples

Source: Draft BMP



BMP Implementation Strategy

• Facilitate Regional Coordination
– In coordination with SWRCB
– GSA to GSA and Basin to Basin 

• In-person meetings within three 
subsidence areas. 

Inadequate

Returned to 
DWR for 
Review

Approved

Approved

Approved

Approved

Inadequate

Inadequate



Subsidence BMP – 
Outreach and Engagement



Thank You!
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