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Model Development for Conjunctive Use

Planning and Aquifer Protection in Semi-arid Regions

William W-G. Yeh
Department of Civil and Environmental Engineering
University of California, Los Angeles

The goal of this research is to develop a decision support system (DSS) for sustainable
groundwater management, including conjunctive use planning of surface water and
groundwater, and aquifer protection. The proposed DSS will encompass a management
framework that links simulation to optimization.

In the semi-arid region of the Southwestern
United States, population and economic
growth are making increasing demands on
the water supply. For example, almost 40%
of the water supply in Southern California is
from groundwater. To protect groundwater
from over-pumping and contamination,
there is a critical need to develop surface
water and groundwater management tools
that can be used to predict water level
variations and solute concentrations in the
aquifer under different management
scenarios. By controlling the total water
resources of a region, conjunctive use
planning can increase the efficiency,
reliability, and cost-effectiveness of water
use, particularly in river basins with spatial
and temporal imbalances in water demand
and natural supplies.

Typical of Southern California, the Warren
Basin, located in San Bernardino County,
has seen sustained population growth and
increased water demands since the 1950’s.
Since groundwater is the only local source
of water supply available, water levels
experienced a steady decline of up to 300 ft
in some areas between 1956 and 1994. In
1995, the Hi-Desert Water District (HDWD)
implemented a recharge program using
imported State Water Project (SWP) water
and two recharge pond sites. As a
consequence, water levels rose up to 200 ft

in some areas. However, nitrate con-
centrations increased drastically, from a
baseline level of approximately 10 mg/L to
values in excess of 100 mg/L. A study
conducted by the USGS showed that the
increase in nitrate concentrations is due to
entrainment of seepage from septic tanks
and irrigation, previously stored in the
unsaturated zone, by the artificially elevated
water table.

The goal of this research is to develop a
decision support system (DSS) for sustain-
able groundwater management, including
conjunctive use planning of surface water
and groundwater, and aquifer protection.
The proposed DSS will encompass a
management framework that links sim-
ulation to optimization. We will use the
geological information and historical data
collected by the USGS for the Warren Basin
for the development of the simulation
model. The developed simulation model will
be linked to an optimization model for
conjunctive use planning and aquifer
protection. Additionally, we will develop
algorithms for parameter structure iden-
tification, model reliability analysis, data
sufficiency evaluation and monitoring
network design.

Currently, we have completed the
development and calibration of a flow and



transport simulation model for the Warren
Basin. Geological information for the Basin,
and historical water level and nitrate
concentration observations are provided by
the Water Resources Division of the USGS.

Collaborative Efforts

Arrangements have been made with Dr.
Tracy Nishikawa of the USGS office in San
Diego for collaborative participation in the
project.

For further information please contact:

William W-G. Yeh
williamy@seas.ucla.edu
(310) 825-2300
http://www.cee.ucla.edu/faculty/yeh.htm
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