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Where does modeling fit In?

Conduct Risk Assessment to identify vulnerability of
assets

— ldentify vulnerability of assets based on existing
FIRMs

— Evaluate the Effectiveness of Flood Reduction
Actions

* Flood Modeling
Confirm CDBG- DR Eligibility
Cost Benefit Analysis
Refine Project List
Prepare Draft Recovery/Reconstruction Plan
Prepare Final Recovery/Reconstruction Plan




Outline

* |ntroduction
» Definitions
» Overview
 Detalls

» Application
» Discussion



Definitions

Hydrologic and Hydraulic Modeling
Commonly referred as H&H Modeling

(for classical music fans, this H&H is not to be confused with the Handel and
Haydn Society, the second oldest musical organization in the United States)

Hydrology: Rainfall and Runoff—how much water gets to the
river or stream. Used to calculate peak flow rates.

Hydraulics: How the flow is routed through streams and rivers,
Used to calculate flood depths and extents
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Overview

In general terms, a model Is a mathematical

simulation of rainfall, runoff and routing the
flow of water as it makes Its way through a

drainage area.

Simulation results are used to predict the depths
and extents of flooding for various size storm
events.
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Overview

Models are Tools used to Assess the
Effectiveness of Flood Reduction Actions

* Flood Reduction Options

— Two basic ways to mitigate flooding
* Increase Storage to reduce peak flow rates
* Increase Conveyance to reduce flood depths



Flood Reduction | &iat

* Flood Mitigation Alternatives

 Floodplain improvements or reclamation (storage)
Channel and flood plain modifications
Replace/retrofit bridges, culverts, etc.

Diversion channels and conduits
Removal/relocation of encroaching structures
Flood proofing / Non Structural



Other Flood Mitigation Methods

Flood
Proofing
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Why Model

The model iIs used to simulate flood mitigation
alternatives, evaluate and compare specific
Improvements in terms of reduced flooding
depths and extents.

Results are depicted on Flood Profiles and
Inundation maps



Model Result—Profile of Depths
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Model
Result—Extent
of Flooding
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Modeling Details—Data Needs

 Physical Description of the stream and land
surface

— Updated Hydrology

— Stream Centerline

— Stream Cross-Sections

— Structures (bridges, dams, weirs, buildings)
— Stream and overbank roughness parameters
— Topographic data -- contour maps, DEM

— Reference base mapping (digital orthophotos)



Modeling Details—Data Sources

* Data Sources
— Stream Gage data (hydrology)
— As-Built drawings for structures
— Previous detailed studies (by FEMA or others)

— “Best Available” topographic data (community,
county, state, USGS, FEMA)

— Field survey
— Community Meetings



Hydrology: Stream Gage Data

Delaware
I Columbia
69:&“8( own of 2S¢ ~

ock

! ESOPUS CREEK AT MOUNT MARION NY
Saw Kill @@
) )( (

2
Q ESOPUS CREEK AT COLDBROOK NY (f

S

S
& |
' ol

Ashokan Reservoir West Basin Town of K

Ulstjr)‘%
RONDOUT CREEK NEAR LOWES CORNERS NY Swn

Tow

CHESTNUT CREEK AT GRAHAMSVILLE NY

Rondout Reseroir

Dutchess

Sullivan

X

(
) WALLKILL RIVER AT GARDINER NY




Updated Hydrology
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HEC-2 Model Data
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Model Development

* Begin with existing or effective model

* Create a “Duplicate Effective Model”
— Results must match effective model and FIS profiles
— Required for LOMR (FIRM Update)

» Update the model to a Current Conditions Model
— Incorporate physical changes since effective model

— Update hydrologic data based on longer record
— Incorporate best available topographic data



Model Application Software

 FEMA Approved Listing Includes

— US Army Corps of Engineers Models
« HEC-HMS (hydrologic model application)
« HEC-RAS (hydraulic model application)

« HEC-GeoRAS (GIS add-on used to create models and
to produce inundation maps)



HEC-RAS Screen
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Channel Cross-section
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Cross-section with Floo
Overbank

Legend

E————
WS 100yr ExCond
—_—
WS 25yr ExCond
WS 2yr ExCond
- e

Ground
+*
Bank Sta

=
=
o
2
<€
=
c
o
"
=
o
w

400 600
River Station (ft)




Bridge Cross-section
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Dam Cross-section
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ross-section with Obstructions
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Verify Model

 Simulate storm eventsand  ESeee et et 8
compare model results with A egsEa | s

oreasie M 100128,

observed data
— Stream gage data ~® et || \E

2007,Nor'easter! Sy L
(13,9150 BHRS.10673580 §
= ] }\ ® <)

— Observed high water marks A B
— Flooding extents :

» Adjust model parameters until # e vl
good agreement with observed & s
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{‘ Ré.10500.2

SRS

PP o% e



Workmaps

 Simulate various recurrence interval flow
conditions
— Typically 2- 10- 50- 100- and 500 year events

— Note that FEMA terminology for the often called
100 year event is “1% Annual Chance Flood
Event”

 Create working maps showing the 1% annual
chance flood elevations and extents.
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Portion of a Workmap
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Model Application

* Use the current conditions model to evaluate
flood mitigation alternatives

— Widening stream channel

Raise or enlarge bridge openings
Divert flow through alternate channel/conduit
Provide additional storage/flood plain area

Dredge stream channel

« Simulate with and without improvement, compare
depths and extents of flooding

» Determine upstream and downstream impacts
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Closing Remarks

* Flood studies assume clear channels and
structure openings unimpeded by debris

* Improved mapping will aid in identification of
flood risks to homes and businesses

 Detalled study and flood risk mapping does
not change the existing flood risk. Is does
better define the areas at risk.



Discussion



