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Support the application of the PFHA research results for
risk-informed decision-making for riverine flood hazards

 demonstrate the development
of a set of site-specific
probabilistic flood hazard
curves using available tools

» characterizes the uncertainty
associated with these hazards
to increase realism

* Inform development of PFHA
guidance for riverine and dam
failure scenarios
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e Task 1 - Site Selection

 Task 2 - Peer Review Plan
— build independent team of qualified experts
— determine level of participatory peer review
— documentation

Task 3 - Data Preparation

Task 4 - Probabilistic Modeling

— Selecting Probabilistic Modeling Approach and Options
— Simulation and Model Refinement

— kJSITA(\:)ertainty Quantification (UQ) and Sensitivity Analysis
Task 5 - Knowledge Transfer

— Presentations and seminars

— Technical letter reports, final technical report
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Target Flood Watershed Characteristics
* Representative complexity of existing NPP basins
e Basin size, contributing area

« Storms impact different parts of the basin

» Different Storm Types, Snowmelt

« Dam failures, sequential, distance from site
Table 1. Best Watershed Candidates

Drainag Existing Models l-;:el "?'f Zﬂf't
River or Watershed State | e Area | Smow? quiredio

(sg mi) Develop/Adap

HMS | ResSim | RAS | WAT t Models
Trinity River TX 6,000 M ¥ ¥ ¥ ¥ high/med
Connecticut VT 7,500 Y ¥ Y ¥ ¥ high
Middle Fork
OR 1,400 Y

Willamette ! ¥ ¥ ¥ ¥ med/low
South Platte River cD 4,000 ¥ ¥ ¥ ¥ M high




Task 3: Data Gathering &
Ty T T — Preparation

Dam

Characteristics

* Release rules
* Fragility curves

Storm Types &
Frequencies /

* Spatial temporal distributions
Runoff ] - Consequence
/ S Locations

e Supporting weather generation
Location, characteristics

Collect HAZARD curves at

Ri sites selected throughout
/ the basin
Basins and
Land cover
e Basin characteristics
Infrastructure

¢ Datato support
antecedent conditions effecting flow
* Bridges, Pumps, Local
inflows



Task 3. Data Gathering &
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Weather Generator

e Statistically appropriate
rainfall distribution

Reservolr HEC-ResSim
- Operations
HEC-HMS .\ .y
 Rainfall Runoff L Output Tracker

e Collect HAZARD curves
at sites selected
Treatment throughout the basin
Plant -

R

HEC-RAS

e River Hydraulics
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Selecting Probabilistic Modeling Approach and Options

Aleatory Variability
« Site-and
phenomena-

specific aleatory
models

— precipitation
— antecedent
conditions
Significant Epistemic
Uncertainties
(Engineering models)
 Watershed
Realizations Model
features
 Parameter
sampling strategies
Uncertainty
Quantification (UQ)
and Sensitivity
Analysis (SA)

Task 4: Probabilistic Modeling

Sampling Variability and Uncertainty

Nested Monte Carlo Simulation

Reservoir Analysis  |¢...
Channel Hydraulics
Spreading Model

sample uncertain stage
model parameters i
sample variabilities

v

Inundation Mapping
Damage to

Structures

sample new
A frequency curve
hydrographs z ~ (uncertainty)
................... ?. and then Samp|e
3 events (variability)
| e .
Random choice of
One Event: ility ~
sample Exceedance Probability fg?g:gilzte,,%\[/%gg
member i
...still end with
output . asample of one
............... >  Output(i) Realization
outputs
Foreach realization,  After repeating for

getan output estimate  many realizations: |]

EV = 1/nSum(Output(i)) Distribution of Output
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Selection complete
Draft Letter Report Submitted
o Trinity River Watershed, TX
* Drainage Area: 6,000 sq mi.
 Watershed characteristics

— five major dams

— urban centers
— differing land use

— Differing elevations -
— Three major headwater R
branches e r—
* Precipitation: Existing quasi- -
continuous stochastic weather I
generator to provide storm T
forcing T <
« Existing Engineering — w i A
Models: HMS, ReSS|m, WAT, N W 1:1,000,000

2D-RAS could be incorporated
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e Task 1 - Site Selection

— Technical Letter Report submitted
e Under revision by HEC

Task 2 - Peer Review Plan
— In Progress

Task 3 - Data Preparation
— In Progress

Task 4 - Probabilistic Modeling

— Selecting Probabillistic Modeling Approach and Options
e In Progress

— Simulation and Model Refinement

 including Uncertainty Quantification (UQ) and Sensitivity Analysis
(SA)

Task 5 - Knowledge Transfer

— Presentations and seminars
— Technical letter reports, final technical report
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