
Model Applications to Support SGMA
As the Merced Water Resources Model is calibrated and is ready for use in assessment of management strategies for the Merced 
Groundwater Basin, the following points are to be considered in application of the model in supporting the SGMA 
implementation and GSP development in the Merced Groundwater Basin:

• Implications of groundwater subbasins boundary modifications on management of groundwater basins
• Evaluation of historical conditions and trends of the groundwater basin
• Assessment of current status of the GW Basin, and conditions of the basin under a realistic future scenario
• Establishment of assumptions on operation and management of the basin to attain sustainable conditions
• Development of metrics and thresholds for groundwater sustainability in the basin
• Design of a phased and incremental approach in achieving sustainability over the course of 20 years, required by the SGMA
• Development of demand side, supply side, and combined measures to attain sustainability
• Implications of various groundwater management scenarios on land subsidence
• Implications of various groundwater management scenarios on water quality conditions
• Assessment of economic implications of sustainability basin-wide and county-wide
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Integrated Water Flow Model (IWFM) Components

Merced Groundwater Region
Merced County plays a vital role in the future of California. As one of the top 5
agricultural producing counties in the state, in 2013 Merced County generated a
gross product of nearly 3.8 billion dollars in agricultural commodities, much of
which was produced on irrigated farmland. Land and water use in the Merced
Region are dominated by agricultural uses, including animal confinement (dairy
and poultry), grazing, forage, row crops, and nut and fruit trees. These uses rely
heavily on districts surface water supply and private groundwater wells. Due to
economic conditions and a strongly water-dependent agricultural economy,
water issues in the Merced Region are well-understood and treated as high
priority within the Region.

IWFM
The MercedWRM was developed using the
DWR’s Integrated Water Flow Model (IWFM-
2015). IWFM is a three-dimensional finite
element simulation of groundwater flow and
couples groundwater flow and land surface,
river, lake, unsaturated zone and small
watershed processes. IWFM also simulates
water demands based on land use, soil and
climatic conditions, and agricultural
management parameters.

Model Origin
The Merced Water Resources Model (MercedWRM) is a fully integrated
groundwater flow model covering the 1,500 square miles of the Merced
Groundwater Region (Region). A three-dimensional finite element model,
the MercedWRM is developed using the Integrated Water Flow Model
(IWFM) 2015 software package to simulate hydrologic processes. As an
analytical tool, the MercedWRM integrates the groundwater aquifer with
the surface hydrologic system, and land surface operations. Model input
data is based on Federal, State, and local data sources, and is calibrated
using the latest agricultural water demand estimates from remote
sensing techniques, observed groundwater levels and recorded
streamflows.
Model development process is overseen by the MAGPI. A Technical Work
Group, consisting of experts from the DWR, USGS, and UC Merced has
been involved in reviewing the model development process, data
processing and analysis, model assumptions, and model calibration.

MercedWRM Vision

To better understand the historical
evolution of water resources in the
Merced Groundwater Basin and
planning of future water management
programs under different land use
development, regulatory settings and
climatic conditions.
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The Region’s commitment to proper water resources management is evident by its long history of proactive management. In
1997, the majority of the Region’s water agencies and purveyors created Merced Area Groundwater Pool Interests (MAGPI) to
share technical data, encourage cooperative planning, and develop management strategies to improve the groundwater basin.
The Merced groundwater basin is currently designated as a high priority basin which is also in critical overdraft conditions. In
2013, MAGPI initiated the development of an integrated and comprehensive water resources model, with funding from the
Merced Irrigation District, City of Merced, County of Merced, as well as partial funding by the Department of Water Resources
(DWR).

MercedWRM Calibration
The MercedWRM is a highly parameterized integrated hydrologic model. Calibration of the MercedWRM is primarily based on
locally reported land use and water use, used in conjunction with soil and aquifer hydrogeologic parameters. These parameters
were adjusted during a systematic calibration process involving both, the temporal and spatial analysis model results with
observed records at nearly 200 groundwater wells and stream gauges.
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Model Features
• Model Area: Merced Groundwater Region
• Hydrologic Period: 1970-2013 
• Simulation Time-Step: Monthly
• Aquifer System: 5 Hydrogeological Layers
• Land Use: 15 surface processes encompassing 

agricultural, native and urban water use 
systems

• Small Stream Watersheds: 8 watersheds
• Water Budget: Monthly water budget 

information for surface water, soil, 
groundwater, and stream systems.

Hydrogeology 
The MercedWRM aquifer system was developed 
through a detailed analysis of local and regional 
datasets and focused primarily on the 
juxtaposition of published geological reports and 
existing models.
A primary data source was the USGS texture 
model, which is a three-dimensional model of 
sedimentary texture deposited within 
California’s Central Valley. Originally compiled in 
2004 , the model was developed by analyzing 
over 150,000 drillers’ logs and preforming a 
kriging geostatistical analysis to determine the 
percentage of coarse-grained deposits over each 
15 meter composite interval.

Water Budgets
The MercedWRM produces several budget tables
that include monthly water balances for various
model components such as:
• Land surface processes
• River flow system
• Groundwater flow system
• Small stream watersheds
The information from these tables can be
summarized for any time period from one month
up to the full model run to produce water
budgets for:
• Model subregions
• Groups of elements
• Entire model area

Water Supply
The Merced Region water supply system is a large
and complex system of Urban and agricultural water
demand within the MercedWRM are met though a
combination of surface and groundwater sources. The
Model’s agricultural surface water diversions and
urban groundwater pumping are based on historical
records and private groundwater pumping simulated
to meet consumptive use.

Agricultural Water Demand
Agricultural water demand within the MercedWRM is dynamically calculated
each month for each model element using consumptive use methodology.
Consumptive use within the Basin was estimated using the IWFM Demand
Calculator (IDC), with further refinement through the comparative analysis
and calibration to the remote sensing technology, METRIC.

Land Use METRIC ETC

Hydrology
Rainfall data for the Merced Groundwater
Basin is derived from the PRISM
(Precipitation-Elevation Regressions on
Independent Slopes Model) dataset.
Under this format, daily precipitation data
is available from 1922 on a 4-kilometer
grid. The MercedWRM as developed by
mapping each of the model elements to
the nearest of 621 available reference
points within the Merced Region.
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