Central Valley
Hydrologic Modél
(CVHM)

— A Regional Integrated Hydrologic Model of
California’s Central Valley

- USGS Groundwater Resources Program

_ Focus on groundwater availability and changes in
storage

— Updates in conjunction with Reclamation focusing
on subsidence issues
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CVHM Components

> TEXTURE ANALYSIS: Describe the
sediment characteristics of the aquifer
system to estimate hydraulic properties.

—~ FARM PROCESS: Develop an approach for
systematically estimating water budget
components for an aquifer system in an area
dominated by irrigated agriculture.

~ HYDROLOGIC/MODEL: Develop a model of
the Central Valley aquifer system capable of

being accurate at scales relevant to water
management decisions.
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The Farm Process:

FULLY COUPLED LAND USE—SURFACE-
WATER FLOW—GROUNDWATER FLOW
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EXPLANATION
Land use—2000

Land use type—
Water
Urban
Native vegetation
Orchard, groves and vineyards (none shown)
Pasture/Hay (none shown)
Row crops (none shown)
Small grains (none shown)
Idle/fallow
Truck, nursery and berry crops
Citrus and subtropical
Field crops
Vineyards
Pasture
Grain and hay
Feed lots and diaries (none shown)
Deciduous fruits and nuts
Rice
Cotton
Developed (none shown)
Cropland and pasture (none shown)
Cropland (none shown)
Irrigated row and field crops (none shown)

,J_l_ Water-balance area boundaries—
See table 1

r_,—'_ Active model grid boundary—
See figure 1

Percentage of total area by land-use type
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CVHM Simulation of Climate Change/Variability

*Early in growing season, dominantly surface water deliveries
Later in growing season, surface-water shortfall made*up by
groundwater pumpage

*Drought ’77 (high pumping all growing season)

Wet Period ‘83 (lower delivery, mostly surface water)
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Simulated Pumpage:

m Surface-water
delivery system in
place in early 1970s

m EXxcept during
droughts, general
decrease in total
amount of
groundwater pumped

m General increase in
proportion of
groundwater pumped
used for urban
purposes

SIMULATED PUMPAGE, IN MILLIONS OF ACRE-FEET PER YEAR
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Change In Storage with time
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Subsidence:

INn1960s, groundwater
pumping caused water

levels to decline 0\ %
Water-level declines ! NN
cause compaction of o\
fine-grained deposits, R N
which results in b\
subsidence

Surface-water deliveries ~ K
since the late 1960s B
have reduced the .\
dependence on Btk

groundwater

In 2009, water levels
were again reaching
their historic lows and
subsidence was
renewed

Management'¢onstraint
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Recent Subsidence

» Renewed subsidence concern during 2007-09
drought, and now, the current drought
Reduced surface water importation
More reliance on the groundwater resources

As it turns out...this Is not just a problem during droughts
for some areas without suiface-water access

®
O
c
mﬁ
Swn
» o
o £
S5 O
=
U‘_'
c
©
_

) 4 - T
2006 2007 2008 2009 2010 2011 2012 2013




Updates and Refinements toc CVHM

» Model Code Changes
» Data Updates

Extend the model simulation period
through 2009 (Reclamation)
through 2013 (USGS drought initiative)

Update land use
Update surface water delivery data
Increase the resolution in western San Joaquin Valley

» Recalibration
» Preliminary Results
» Working to incorporate current drought

a USGS

science for a changing world
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Simulated Groundwater Elevation (feet)
End of Simulation (September 2009)
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Delta-Mendota Canal Altitudes Simulated with CVHM
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Model Applications

» Predict groundwater elevations

» Predict location and amount of land
subsidence

» Simulate future scenarios including
Extended drought
Climate change
Reduced suiface water deliveries

» Provide boundary conditions for local scale
models

» USGS is always looking for cooperators
would like to apply CVHM in their studies %USGS

science for a changing world



Examples of local
scale models

-
v 4
1
¥ | o
Horizontal - '
'
Modesto —— P,

Modesto Child 1 E{*Mﬂ s

Modesto Child 2 mhw- e LR i

SIRRP Child (IRP) m- R i B e o TR PR
Fresno NG SIS R D
Weissmann N e M ook oouiBes R istbedGeve e




Summary and Conclusions

» Recent modifications to MODFLOW: will help the
CVHM to better characterize the entire nydrologic
System

» Updated data sets and recalibrated model

will provide a detailed analysis off changes in
hydrologic system and subsidence

will help us better understand water resources and
the interaction of groundwater with subsidence

» Updated model being built to more accurately
forecast the anticipated locations and magnitudes
of water level declines and/or subsidence based
on alternative future scenarios




What Can Be Done About It?

CVHM is a useful tool to forecast information based on
alternative scenarios

» Predict groundwater elevations and subsidence

» Simulate scenarios including
Extended drought/climate change/variability
Reduced surface water deliveries
Pumping (Reclamation)
Artificial Recharge

» Provide boundary conditions for local scale models (SJRR)

Long-term monitoring of water levels and subsidence is
needed to track giroundwater conditions

» Groundwater levels in the context of historical levels

» [rack groundwater levels and subsidence in shallow and
-
deep systems separately ﬁUSGS

science for a changing world
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