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GSAs and 
Interconnected 
Subbasins

Compliance with 
SGMA will require 
accounting for 
groundwater 
interactions with 
adjoining subbasins

GSA Interactive Map

http”//sgma.water.ca.gov/portal/#gsa



Interbasin Groundwater Flow Characteristics

 Cannot be directly measured
 Vary significantly in space and 

time
Depends on dynamics of 

recharge and discharge from 
subbasins
Groundwater models are 

necessary for quantifying 
flows
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Interconnected Subbasins in Central Valley
Technical Aspects of Use of Available Models

 Two Primary Models:
 C2VSim (DWR)
 CVHM (USGS)

 Model Comparison:
 Input Data

 Land Use
 Crop Acreage

 Water Budgets
 Ag water demand
 Water supply
 Recharge
 Stream seepage 

 Surface Water Inflows
 Calibration Status

C2VSim-FG
1922-2009

CVHM
1962-2003



Detailed Analysis Unit (DAU) 
Ag Land and Water Use Estimates

DWR estimates applied water 
(AW) for 20 crop categories 
each year.
 AW estimates reflect:
 Irrigation efficiencies 
 Cultural practices 

 Ponding of water in rice fields 
 Leaching of accumulated salts
 Etc.



Study Area
C2VSim CVHM DAU

C2VSim-FG CVHM DAUs
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Land Use Type Mapping
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Land Use/Crop Acreages for Sacramento Valley Region

0 500 1000 1500 2000 2500 3000

1960_CVHM

1960_C2VSim

1973_CVHM

1973_C2VSim

1992_CVHM

1992_C2VSim

1998_CVHM

1998_C2VSim

1998_DAU

2000_CVHM

2000_C2VSim

2000_DAU

Thousand Acres

Sacramento Valley Region Crop Acreage Comparison

Orchards, Vine, and
Deciduous
Pasture/Hay

Grains and Hay

Truck, nursery, and berry
crops
Citrus and subtropl

Field crops

Rice

Cotton

Other

2000

1998

1992

1973

1960



Land Use Map - 2000

CVHM DWR



Sacramento Valley Region Agricultural Water Demand
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Sacramento Valley Region Groundwater Recharge
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Agricultural Water Demand: Sacramento Valley Region
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Streams Inflow Comparison

 C2VSim 
 CVinflow.dat file (river names, and 

monthly inflow data 1921 to 2009)

 CVHM
 SFR.txt file (river names, inflow location, 

and monthly inflow 1961 to 2003)

CVHM & C2VSim
C2VSim
CVHM 



Sacramento Valley Region Stream Recharge
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Calibration 
Wells

CVHM Wells
Common Wells

C2VSim Wells
Common Wells



Model Calibration
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Model Calibration

 Observation

 Intermediate (460 – 559 ft)
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Model Calibration

 Active Irrigation
 Intermediate (Total Depth 

400 ft)
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CVHM and C2VSim Updates - Summary
Model Component C2VSim CVHM

Availability Early 2018 Early 2018

Simulation Period 1922-2009  1922-2015 1962-2003  1962-2013
(forward run 1921-2013)

Land Use Refinement • DWR Land Use Survey
• Cropland Data/Cropscape (Satellite 

Data)
• 2014 Statewide Land Use Data
• Ag Commissioner Reports

• DWR Land Use Survey
• Other Historical Land Use Maps
• Ag Commissioner Reports

Managed Wetlands/Refuge

Surface Water Diversions at 
Water District Level

Model Code Latest Version of IWFM Latest Version of MODFLOW-OWHM

Aquifer Parameters Basis DWR’s Texture Model USGS’s Texture Model

Other improvements 4 Layers, Stream Data from Flood Studies 15 Layers, Stream Data based on C2VSim Data, 
Municipal Well Locations, Groundwater Banking 
Data, Enhanced Subsidence Simulation



Recommendations for GSAs in NSV

 Evaluate most current version of available models at time of GSP development: 
C2VSim, CVHM, SVSim
 Compare to local surface layer models or water budget data to select model.  Do 

not mix output from gw model with other local water budget sources.
 Over time, work with agencies to incorporate local knowledge/data into the 

selected regional gw model
When evaluating a groundwater model, consider representation of:
 Crop acreage
 Irrigation practices
 Surface water supplies and diversions
 Rivers and streams (does it include ones the GSA considers important?)
 Subsurface flows from outside the subbasin boundaries (eastern or western foothills)



Recommendations for DWR and USGS

 Important opportunity to provide specific recommendations for technical 
assistance to GSAs

 Develop tools and guidance to ease comparison of models (inputs like crop data, and outputs of 
water budget components)

 Process to incorporate local data into regional tools

 Provide guidance on use of these tools to address the six undesirable results defined by SGMA

 Other specific technical assistance needs (e.g. methods for developing water budgets where 
boundaries are co-located with streams)
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