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Goals of HEC Effort

» HEC Project Report: “Analyzing Flood Risk for
Forecast Informed Reservoir Operations in the
Russian River Watershed using HEC-WAT”

» Demonstrate tools and methods for evaluating the
impacts of forecast informed reservoir operation (FIRO)
at the Coyote Valley Dam on flood risk downstream.

» Study approach to be consistent with USACE
requirements for system-based risk-informed analysis,
and producing models and data suitable for use in
potential subsequent formal study process.

= Coordinate with Viability Assessment analyses and integrate
HEC Project Report into Viability Assessment report.

= Support other Corps elements and FIRO partners as
needed.
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Analysis Framework
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Precipitation Analysis
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28 NCDC 1951-2010 hourly precipitation
gage records

Gridded using an inverse distance squared
Biased according to 1981-2010 PRISM grid
Additional daily data applied to floods of

1964, 1986, and 2005, scaled to hourly
using basin average temporal pattern.

Also used daily data in {1
drought years 1976, ~—
1987, and 1988.
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Presenter
Presentation Notes
HEC-HMS is able to predict surface runoff given forecasted precipitation and soil moisture condition.
The HEC-ResSim model includes alternative flood operations using logic that evaluates additional information, like forecasted precipitation and soil moisture.


Calibration - Healdsburg

Annual Peak Flow Frequency Curve - Healdsburg
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Significant Reservoir Modeling Choices
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Reservoir Model Validation

n HEC-ResSim 3.3 Dev - 18MarchTest (Not For Public Release)
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Nice if simulation results
match observations, but
different boundary
conditions, initial states, or
operational assumptions
often prevent direct
comparison to historical.

“Validation” is to establish
that model did what it was
told to do, and to confirm
that’s what we want it to do.
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Presenter
Presentation Notes
Does anybody really think that they pushed out 6400 cfs between midnight and 6 am on 2Jan?

Lake Mendocino would have run dry in 1978 under our modeling assumtpions.
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In the spring the new ROC
rule often results in a
higher outflow than the old
rule for a short time after
storm. Often this causes
a slightly lower lake level
for the rest of the summer.
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Presenter
Presentation Notes
Rules are very important to operations, but make little difference to storage.


RAS Calibratton
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Observed High Water Marks
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Modeling Non-Damaging Event
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Flood Impact Analysis (FIA) Model
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Damage Validation

Over 50 roads closed. 15,000 residents without power. Total displaced persons

$21 million exceeded 2,000, of which 456 flood victims were evacuated by air. 13 medical
cases were treated and 2 flood-related fatalities occurred.
Over 100 roads closed. 45,000 residents without power. At least 3,000 residents
$13.3 million displaced. Up to 30 containers of possible toxic materials identified in the flood
zone.
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HEC-WAT
Watershed Analysis Tool

Provides an interface and a model integration tool that allows a PDT
(Project Delivery Team) to perform system-wide benefit analyses
assessing risks in complex, interdependent systems and with a life-
cycle approach.

Period-Of-Record Style Simulation for modeling familiar historical
events

Uses the Monte Carlo simulation & allows for a life-cycle type
computation of consequences (economic and loss-of-life) and
associated performance indices.

Performs sampling with hydrologic, hydraulic,
geotech and economic uncertainties
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Impact of CVD Downstream
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Precip (in)
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Simplest type of FIRO rule — hold water after event passes.

Specific model implementation involved thresholds for forecast
duration and cumulative precipitation.

This analysis assumes perfect forecast, but also usually the
forecast with most skKill.

Effective for filling reservoir to summer pool, but may hurt Hopland.
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Precip Rule Formulation
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More Complex Alternative
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Inflow Forecast Alternative
Guide Curve Adjustments
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Inflow Forecast Alternative
Typical Operations
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Inflow Forecast Alternative

Impact of ROC
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Jan 1964 show how the ROC causes extra Hopland flow when pre release and can't reduce outflow

Question: Should ROC be considered when focus on a storm?
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Inflow Forecast Alternative
during 2006 Event
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Next Step for Forecast Inflow

Rule

/N = Forecast-Informed
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| On 22Jan1951 Baseline releases cause extra flow at Hopland
while over 8000 cfs, because the West Fork is falling but not
quite low enough to start backfilling from Lake Mendcino.

DROC rule prevents the flows from shutting off in time to
avoid worsening damaging flows at Hopland on 21Jan1951.

‘shows the results with pre-releas logie. / Hopland Rule
= Some type of
banding or
The pre-release is constrained by the Ukiah rule, but the encroachment,

perhaps influenced
by soil moisture or
climatic parameter
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Both situations occur frequently. A more effective W 'ﬁv\‘ﬂ""‘“\lpk-w\'\ﬁ“{
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More Realistic Alternative

= QOriginal intention to run one of the previous FIRO
alternatives but vary (degrade) the forecast
Information with some type of uncertainty.

= Collaboration with Scripps suggests more useful
approach formulating a new alternative based on
some representation of forecast skill.
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Hydrologic Sampler

= Define historical hyetographs, scaling, and sampling
parameters

* Run thousands of synthetic events through the models to
get best estimate of uncertainty in results

1 % Hydralogic Sampling Editor [ e
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Initial State Sampling
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Choose seasons based on cyclic analysis
of baseline

Determine empirical distribution
parameters for each season for pool level

Repeat for each alternative reservoir plan

Determine beta distribution parameters
for each month for antecedent soll
moisture (same all plans)
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Distributed FRA Compute

= Run Baseline across the HEC classroom
computers

» Refine Skip Flags and Convergence

= Run Alternatives

= Gather —~—
and. e 05
' P
Results -
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Comparison Metrics

x Annual Exceedance Probability (AEP) -

m Lake Mendocino pool level

m Flood stage at Hopland, Healdsburg, Guerneville

s Expected Annual Damage (EAD) - Basin Total
= Available Water

s NMFS Target
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Avallable Water Metric

Considers both EoY storage
and minimum flows
sustained during March-
November

No Precip Rule 50% likely to
have 35 kaf more AW

No Precip Rule 90% likely to
have 25 kaf
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Happy Fish Metric
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» Duration analysis of
June-Sep flows at
key location
(Cloverdale)

=  “Precip” Alternative
outperforms for the

\ 125 cfs threshold
96% vs 92%
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Hopland Damaging Flows
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Guerneville NAVD (ft)

Annual Exceedance Probabillity

Flood Stage 43.63

0.58 Frequeney .l MN_]
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0.99

0.9

05
FREQ

0.1

0.01

Show difference in frequency
of flood stage or other
significant elevation for each
alternative

Show difference for each
alternative in stage
corresponding to key
frequency such as 1% event.

Plotting positions vs B17B
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Next Steps

Remaining Work FRRRRRRRNY
» Finish formulation of alternatives, finalize PoR results L
» Finish Hydrologic Sampler parameters 9
» Enable distributed computing, perform FRA computes ":'
» Analyze results, prepare Project Report
» Adapt relevant sections to Viability Analysis SETiE

Further Opportunities g WL Wi %
» Analysis of additional FIRO alternatives
» Other potential uses of tools and data

» Insights regarding most useful forecast
information for crafting operating rules
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Questions

®
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