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EXPECTATIONS OF USE

SYNTHETIC HYDROLOGY
DEVELOPED SPECIFICALLY FOR THE COMPREHENSIVE STUDY

PURPOSE OF THE HYDROLOGY

The intent of the synthetic hydrology developed for the Sacramento and San Joaquin River
Basins Comprehensive Study is to provide a basis for defining existing hydrologic conditions on
a regional or generalized basis, and to support an array of systematic analyses for required or
desired water resource development opportunities throughout the Central Valley of California.
Specifically designed to support this particular study, the synthetic hydrology may or may not
fulfill the technical requirements of site-specific investigations within the Central Valley.  Prior
to its use, the size and scope of each study, even at the pre-feasibility level, will need to be
evaluated to determine if the Comprehensive Study hydrology can be directly applied.  In most
cases, more detailed hydrology will need to be performed.

Hydrologic analyses performed for such a large spatial area and at the level of detail documented
herein present challenges and opportunities unique to such ambitious studies.  The
Comprehensive Study has made possible a system-wide update for Central Valley unregulated
flood hydrology and an overall modernization of the models used by Sacramento District
hydrologists and engineers.  These accomplishments have proven valuable to the Comprehensive
Study and will prove valuable to future studies undertaken by public and private organizations.

RESPONSIBILITY OF USERS

1) The point of contact for comments and feedback is:

Mr. Robert Collins, District Hydrologist
U.S. Army Corps of Engineers
Sacramento District
(916) 557-7132

2) The complexity and intricacy in the development of the hydrology of this study require
that it be used only by qualified hydrologic/hydraulic engineers and scientists familiar
with proper applications of synthetically derived hydrology.  Professional expertise and
judgment should be exercised for all analyses conducted using this hydrology.  The U.S.
Army Corps of Engineers and the California State Department of Water Resources do not
provide technical support for this hydrology.

BASIC ASSUMPTIONS AND LIMITATIONS

The synthetic hydrology, as presented herein, was created to be “Comprehensive” in nature.
Without further investigation, its development offers only enough detail in the storm centerings,
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local-flow contributions, and ungaged stream contributions to be applied in pre-feasibility
applications.  The models developed for the Comprehensive Study analysis were created with the
following assumptions and limitations:

� The data are stationary.

� The natural flow frequency curves are strictly rainflood frequency curves.  Snowmelt runoff
is not directly incorporated into the analysis.

� Centering hydrographs are predicated on flood runoff, not precipitation.  The approach was
driven entirely by historic flow data; precipitation never entered into any portion of the
methodology.

� Storm runoff centerings were formulated based on the Composite Floodplain concept.

� The unregulated frequency curves computed for the Comprehensive Study were created by
following procedures outlined in Bulletin 17B.

� Travel times and attenuation factors (Muskingum Coefficients) are fixed for all simulated
exceedence frequencies.

� Mainstem unregulated flow frequency curves were designed to quantify the total flows that
the basins produced in rainfloods, not the average natural flows expected at mainstem
locations during any of the synthetic exceedence frequency storm events.

� Patterns for synthetic floods are formulated based on historic storms.
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CHAPTER I

INTRODUCTION

AUTHORITY

In response to extensive flooding and damages experienced in 1997, the United States Congress
authorized the U.S. Army Corps of Engineers (USACE), Sacramento District to provide a
comprehensive analysis of the Sacramento and San Joaquin River basin flood management
systems.  The Corps and the State Reclamation Board of California are leading this
Comprehensive Study to improve flood management and restore the ecosystem in the
Sacramento and San Joaquin River basins.

The authorization for the Comprehensive Study directed the development of hydrologic and
hydraulic models for both river basins that will allow systematic evaluation.  These models
incorporate reservoir operations and flows on the major river systems to effectively evaluate the
hydraulic performance of the flood management systems.  The models can be used to assess the
performance of the current systems or modified systems under a wide range of hydrologic
conditions.

PURPOSE OF DOCUMENTATION

This report documents the work conducted for the Sacramento and San Joaquin River Basins
Comprehensive Study to develop hydrologic computer models and establish current, baseline
condition floodplains.  The main product components of this effort include: (1) a description of
the hydrologic analysis methodology; (2) development of the models for the Sacramento River
and San Joaquin River basins; (3) an illustration of existing conditions based on model results;
and (4) conclusions drawn from this effort. 

The scope of this document is limited to the use of hydrology to identify and describe baseline
conditions.  It does not include the formulation or evaluation of flood management alternatives.
The performance of modified flood management strategies is not addressed.  Future work will
use this hydrology as a basis for analysis of alternatives to reduce flood damages in California’s
Central Valley.

APPROVAL AND CERTIFICATION

Technical review guidelines mandate that individual report elements be reviewed for compliance
with appropriate Public Laws, Engineering Reports, Circulars, Memos, and standard engineering
and scientific practices appropriate for the corresponding discipline.  The information contained
within this appendix has been reviewed by an Independent Technical Review Team (ITRT)
composed of individuals having expertise in, and representing all disciplines involved in the
preparation of this appendix.  Technical comments have been provided to the team members
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responsible for the derivation of information and data within this appendix and the report has
subsequently been revised in accordance with suggestions made by the technical reviewer.
Subsequent resolution of all issues has resulted in a Technical Certification and Findings
document.  To date, the development of the synthetic hydrology (Unregulated Frequency Curves,
Historic Flood Event Matrices, Synthetic Flood Runoff Centerings, Computed and Adopted
Statistics, Unregulated Rain Flood Flows, and Correlation Data) has surmounted this review
process.

STUDY AREA

The study area encompasses the watersheds of the two major river systems of California’s
Central Valley, the Sacramento River in the north and the San Joaquin River in the south.  These
river systems comprise a combined drainage area of over 43,000 square miles, an area nearly as
large as the state of Florida.  The Sacramento River basin and the San Joaquin River basin are
illustrated in Plate 1.

Due to its climate and geography, flooding is a frequent and natural event in the Central Valley.
Historically, the Sacramento River basin has been subject to floods that result from winter and
spring rainfall as well as rainfall combined with snowmelt.  The San Joaquin River basin has
been subject to floods that result from both rainfall that occurs during the late fall and winter
months, and unseasonable and rapid melting of the winter snowpack during the spring and early
summer months.

Although the Tulare Lake basin is not part of the geographical focus area of the Comprehensive
Study, some hydrologic modeling efforts will include this watershed because flows are
exchanged between the San Joaquin and Tulare Lake basins.
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