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Field Research Facility

Established in 1977 to Advance Coastal Knowledge
Through Research and Discovery
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Our Coasts at Risk
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FL 2004 Hurricane Season:
Beach Erosion

s EoirnoDestructinm.com

2005 Hurricane Season:
Inundation/Flooding

Issues

* Developmental Pressure

* Increased Storm Activity > )
* Wetlands Modeling Weaknesses Exposed

» Major catastrophes transcend past experience
» Events exceed range of model tuning

* Sea Level Rise
* Subsidence




Hurricane Isabel




Regional Observations

US Army Engineer Research
and Development Center

USACE Field Research Facility (FRF)

* Coastal observations since 1970's
* Winds, waves, tides and sediments
* Morphology / bathymetry surveys
* New x-shelf wave/current array

* New Albemarle Sound Station
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Along-Shore Wave and Current Array
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Albemarle Sound Observing System

R B Joint project with CSI/ECU/ECSU
. Data online Summer 2008
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* Meteorology

+ Waves

* Bottom Currents
* Water Quality

Cellular Modem Link
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Regional Observations

US Army Engineer Research
and Development Center
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Regional Observations

US Army Engineer Research
and Development Center

NOAA
Carolinas Regional Coastal Ocean Observing System = Partners
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MORPHOS Prog ram Syctem-Wide Water

Resources Program

Advancing Coastal Process Research, Modeling and Risk Assessment

Atmosphere

L

Waves «———— Circulation

A

Sediment

MISSION:

Develop, verify and apply a physics based coastal and estuarine simulation
and prediction capability with emphasis on storm-driven events




MORPHOS Program Elements

Research and Development

Coastal Modeling System
Atmosphere

7\

Waves+«—Circulation

N/

Sediment

Community Steering

¥

* Project Design
* Event Reconstruction

Community Tools
* Risk Assessment

Test and Evaluation

* Critical Data Sets
°* Model Test Bed




Morphos Program Team
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Coastal Response Modeling

Risk/Climate Model Historical Storms

Storm Parameters:
Tracks, Intensity, Size,
Probability

i -> Reglonal Wave Model

f Water Levels,
Surge

Regional Circulation Model
Nearshore Process BB Ecosystem Process

Morphology Habitat,
Change Water Quality




Coastal Storm Surge

* ADCIRC 2D and 3D model developments for storm surge simulations

Optimized parallel computational efficiency

* Robust wetting/drying of grid elements

Generic serial/parallel dynamic wave coupler

Hurricane Katrina Peak Surge (ft)
HWM Comparison, URS Marks
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North Carolina Floodplain Mapping
Program (NC FMP)

JPM-OS
Tracks

1. Storm selection completed (JPM-0OS)
2. High-resolution topo/bathy grid constructed .
3. Production modeling system in place

5 80 75 70 65 60 -55 -50

4. System validation initiated on 4 major hurricanes
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North Carolina TopoBathy

10-m Topo/Bathy Database SeaWIFS 23 Sept 1999
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NC Region

Cape Fear

V8o 7 ADCIRC grid




US Army Engineer Research
and Development Center

NC Floodplain Mapping Program
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100,500 Year Return Levels

Return Level == Water Level at a point that is expected to occur at a frequency <= a
specific recurrence rate (Return Period)

At each model node:
Assemble Cumulative Distribution Function (CDF) from Surge and Weights

Return Period = 100 years Return Period = 500 years
1% Annual Occurrence Rate 0.2% Annual Occurrence Rate

Return Level [m] for T_100 ADCIFIC 0 Return Level [m] fur T 500 : ADCIHC 0
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FEMA Region Il
Tasks for 2008-2009

1. Storm Specification

US Army Engineer Research
and Development Center

2. 6rid Development

3. Implement Modeling System

4. Validation/Sensitivity Study

5. Optional 6rid enhancements
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NOAA COMET Project:

s Nearshore Wave Modeling for NWS

http://www.frf.usace.army.mil/ Continuous Operation
since
January 2007
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FRF Wind and Wave Forecast:
e | IUISAay May 1 1300 EST

and Development Center

SWAH Wind Speed and Direction : SWAHN Total Significant Wave Height and Direction :

6
I5

Run Time: 29-Apr-2008 07:00:00 {EST) Run Time: 23-Apr-2008 07:00:00 (EST)
Valid Time: 01-May-Z005 13:00:00 {(EST) Valid Time: I]1—May—2l]l]ﬂ{3:gl]:gl] ({EST}
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Kl FRF Wind and Wave Forecast:
Thursday May 1 1300 EST

and Development Center
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| FRF Wave Model Validation:
Thursday May 1 1300 EST

and Development Center

Wave Height at NDBC_44014

Validation Stations Map
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1| AN INSTRUMENTED MODEL TEST BED
FOR THE CAROLINAS COAST

and Development Center

Bringing observations and
models together in a natural
coastal laboratory...

|
Coastal studies Instituie

cean ociences
March 2-7, 2008 - Oriando, Florida - www.asio ﬁrgfndﬁmm




US Army Engineer Research
and Development Center

Coastal Models

Atmosphere

Waves «——— Circulation

High-QuaIit} \/

Measurements Morphology

Analysis

RCOOS Model Evaluation and
Data Bank Diagnostics System (MEDS)

Performance Evaluation
Model Diagnostics
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Tr'oplcal Storm Noel
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=
!

ﬂ"
——

r-'-"-“ﬁ- ""-“*
T————
—a o T

R "',"'"FPro Surfer Jesse Hines




	Slide Number 1
	Field Research Facility
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	North Carolina Floodplain Mapping Program (NC FMP)
	North Carolina TopoBathy
	V8o_7 ADCIRC grid
	Slide Number 19
	100,500 Year Return Levels
	FEMA Region III �Tasks for 2008-2009 
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28

