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Basic analysis approach

Get historical record (reservoirs and
downstream).

Remove regulation effects.
Analyze frequency at 200+ points.
Add regulation.



Key points of CVHS procedure

. Ilc:)OItIOW basic procedures from Comp Study,
ut...

— Replace desi%_n storm analysis with floods of record
(and scaled historical floods) analysis

— Enhance estimation of ungaged flow (local flow
below projects)
 Estimate directly from gage data

* Use rainfall runoff modeling only as
needed

— Use unsteady-flow model for routing both
unregulated and regulated flow

 Thus, specific enhancements:
— Unregulated flow frequency analysis

— Coincidence and timing of flows in regulated
frequency curves (more objective and less
subjective)



Advantages of “floods of record”

Build on data and information from Comp Study,
but more direct usage of historic events

Direct usage of long period of record

Direct usage of historic events to analyze storm
patterns and coincidence of flows

Eliminates need to make assumptions on
temporal distribution (flow and rainfall events)

Eliminates need to hypothesize storm centerings

Facilitates update of results with increased record
length



Sacramento-San Joaquin watershed

Sacramento River

Sacramento _ _
River Basin e At RIO Vista =
27,000 sgq mi.
San Joaquin i
River Basin e 37 reservolirs.

Tulare Lake

San Joaquin River

e At Mokelumne
River = 20,000
sg mi.

e 36 reservoirs.




Where? Focus on Federal-State
Levee system




Geographical Extent of CVHS

201 index points within federal-state levees In
Central Valley including the lower Kings River

In contrast, 2002 Comprehensive Study
analyzed about 40 centering locations within
the Sacramento and San Joaquin River systems

Probably most complex hydrology study ever
done by the Army Corps of Engineers in
southwestern U.S.



Study area index points
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Floods of Record Approach

Areas with good gage coverage

Scaled historic floods routed through
reservoir & hydraulic models to target
10%0 through 0.5%6 ACE flood events

Use 4 historic pattern floods for each
watershed (Sacramento and San
Joaquin Rivers)
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Floods-of-record dataset

Data augmentation process completed to “fill in”
time series to create watershed event.

« Augmented data used “with care” during
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regulated flow simulations.

Index point unregulated frequency curves have
strict rules about amount of augmented data
utilized.
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New Unregulated Frequency Curves

. Used PeakFQ software from USGS

. For SJQ River watershed: Used normal B17b

procedure. Used weighted combination of station and
new USGS regional skew (volume frequency)

For Sacramento River: Regional skew did not work
well In some areas like upper watershed below
Shasta. Instead, used new Expected Moments
Algorithm and Multiple Grubb-Beck censoring test.
Due to significant sensoring of lower flows, we did
not use the regional skew in this watershed.



Feather River below Bear River Confl.

Flow (cfs)
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San Joaquin River at Vernalis

Percent Chance Exceedence
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ADOPTED STATISTICS:

Mean Std.Dev. Skew Exceedence interval in years

1-day 4.375 0.450 -0.1
3-day 4.333 0.445 -0.1
7-day 4.251 0433 -0.2
15-day 4.148 0.412 -0.2
30-day 4.042 0.392 -0.2
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Products -

Unregulated flow frequency curves (plus new
regional skew analysis)

Unregulated hourly boundary condition
hydrographs for over 100 different events (cvhs

used 4 events per Watershed)

Existing condition HEC-Res Sim models for
Central Valley

Existing Condition HEC-RAS models (CVHS or
CVFED)

Methodology for studies involving floods



Products — Existing Condition
Tools

System-wide Reservoir Models (Res-Sim)
Kings and San Joaguin Rivers
Sacramento River

Use existing USACE Water Control
Dlag rams *For CVHS, Folsom = 2004 SAFCA Diagram (not JFP)

** Note: Joint Federal Project (JFP) model for American River available from
USACE (called J602). USACE also working on Folsom Dam raise model.



Products — Existing Condition
Tools

CVHS HEC-RAS hvdraulic models:

San Joaquin River
Sacramento River

Based on Comprehensive Study UNET models converted
to HEC-RAS..except Lower Sacramento R. uses
American River Common Features GRR HEC-RAS

Top of levees revised to match CVFED HEC-RAS model
“existing condition” top of levee profile.

We assume routed flow overtops levees but does not
fail them (no levee fragility).



CVHS products for your study

Procedure Product

Route historical record

Unregulated through system
condition

Unregulated flow-

Done for you! At-site statistics
frequency curves

Regulated

. R led versions of
condition oute scaled versions o

largest historical events

You might do this — using routing models appropriate for your study.

( )
Transform method
Post-process - o
4 ™)
Event selection
You might do this - but CVHS provides tools to help. g y

* and scaled historical events



Individual Study Purposes & Decisions

 Every study must make decisions about
what the regulated condition should be
and how it should be modeled.

e Study purpose, requirements, and
resources guide those decisions.

A new or modified regulated condition
model may be appropriate for your study.
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Uses of CVHS

Idaho

Results characterize flood risk for:

— Existing condition /operation of
system.

Nevada

Set baseline for later alternative
analysis (structural and non-
structural).

Tools/data available for alternative
“baselines” (such as reservoir :
models and unregulated boundary |,
condition hydrographs) s
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Applications of CVHS Products or
Methods

— 1. Planning studies
— 2. Pre-construction Engineering Design
— 3. FEMA floodplains

— 4. Floodplain mapping and inundation
studies

— 5. In-channel flood profiles



CVHS and event selection
— CVHS results require

event selection

« Events can be selected
on a project-by-project

b as I S / Information
regarding study Define the event
purpose and selection criteria A
« Standard events can objecties | -
be selected (and e
Identify candidate scaled historical

accepted) as

representative of a /
Decision on Further narrow Further information
number of down candidate on study and

1 O O _y r fl OW required events events variability Zf events/

Define probability of
event of interest

Event Event hydrograph for Sacramento River @
magnitude | Verona _
Examples: Ratios, Select events
50 yr 1997 event, 1986 event X 1.5 weighted average, UBI7 SIEY
data quality purpose
100 yr 1997 event X 1.2, 1986 event x 1.7
200 yr 1997 event X 1.4, 1986 event X 2.0




If CVHS models do not match your
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study needs....

Route CVHS boundary condition
hydrographs through your own models

— Reservoir model — USACE has produced
baseline

— Hydraulic model

*Use CVHS unregulated freq. curves to
assign a probability to event simulation
runs

* Using critical duration



Q: Where can | get the CVHS models?

A: www.CVHydrology.org has online
request form

A2: In near future, “Library of Models”
http://cdec4gov.water.ca.gov
Q:Where can | get products and reports?

www.CVHydrology.org



www.cvhydrology.org
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CVHS reports and memoranda

You cannot reply to this topic
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Administrator Fosted 20 October 2009 - 01:45

These 4 Interim work product technical memoranda

2013 T8 Summary_CVHS_Posted_Memoranda.pdf 63.4K 22 downloads

Administrators ) :
™5 01272012_PD3_Selecting_Event_Time_Windows.pdf 329.956K
57 posts The se

T8 02082012 PD3_Complete_Unregulated_Time_Series.pdf 715.2K 15 downloads

T8 02092011_PD2 CVHS Regulated HEC-RAS Model.pdf 444.32K 14 downloads
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Key documents

Data management plan, Nov 2007.
Procedure document, March 2008.

Response to comments on Procedure document,
September 2008.

CVHS product uses, May 2009.

— Includes description of applications of products for
both unsteady and steady flow.

Project management plan, June 20009.

Ungaged watershed analysis procedures, Sept 2010.
Technical procedures document, Oct 2010.

— Includes a series of technical appendices.
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