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OUTLINE

Coastal Hazard Modeling — 3 Interrelated Projects

1. Modeling the coastal ocean response to coastal
hazards

2. Predicting intensity and structure of tropical cyclones

3. A hydrologic modeling system for coastal
environments -

Model coupling for
each component
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Intensity and Structure of
Tropical Cyclones
(Fitzpatrick)

= Y

Hydrologic Modeling in Coastal Systems

Coastal Ocean Response
(Vieux, Kolar, Hong, Gourley, Kelleher, Van Cooten) _
THIRD ANNUAL DHS UNIVERSITY NETWORK SUMMIT - MARC(LUttig ketbtanson)



— UN[VERSITY OF OKLAHOMA NATURAL HAZARDS AND

ong Bay
Beaufort Inln;t

35

30

25

ka
[—}
Depth {m)

=9
o

10
pay

STER RESEARCH CENTER :

SWAN WAVE
MODEL

Operational Update:
4xday

Computational Grid:

1000 km (inner grids)

Output Fields:
Wind Speed/Direction
Wave Height
Wave Period
Wave Direction
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WAVE PRODUCTS

Forecast
Forecast Map

Stations dhtd J P

C-Mam il b ﬁ_’ b
OFtaos

DTN [ RO VRIS S N

Height {m)

34t

3.2+

3

a
to

I
=)
T

g
n
T

I
[

2|

18-

& |

==}

1
-l

1
[=r]

A=
18-12 19-00

19-12 20-00 20-12 21-00 2112
September 2008 (EST)

Height (feet)

EEDN"' i

3'4|:IN L om0 o sooc 0

Y0 ecast generated

PrOTL BRI ) ) alliaa¥a aYa lWa
E‘i"hu by TEYN TEUN ITW RO TSTW

THIRD ANNUAL DHS UNIVERSITY NETWORK S

Period (s)

wn

=

Wind Speed (kts)

—_
wn

—_
=

Lot R

Vector Plot for 44014 WAW3 ~ 19-Sep-2008 10:00:00 EST
25 [ N N N B B B B B

‘Wave Height Scale(fty W
posants s
20 ¢ : :

—_
=
-

09/18

—_
=

09/19 09/20 09/21
_Time (days)

09/18

09419 0920 0921
Time {days)

ave Systems

Wind Sea

Swell 1

Swell 2

Swell 3

Swell 5




AUTOMATED MODEL -'VALUATION &
DIAGNOSTICS SYSTEM (AUTOMEDS)

NC Storm Surge
Model

Atmosphere

Z) Waves «— Circulation
Regional Nl
Observations Morphology

l Analysis
RCOOS
Data Bank

Automated Model Evaluation and B
Diagnostics System (AutoMEDS) E

~ Performance Evaluatiﬁn
Model Diagnostics
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Wave Height SWAN Scatter Plot for Station 41035M
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ADCRC GRID FOR COASTAL NC

Ll

350K nodes, 10-20 meter nearshore, upland resolutio
Cover up to 15m topographic contour
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Complexity
e Topography

e Solil profile

e Stream network

- Land use
Model types . i‘

e Lumped parameter vs. dlstrl et S ST i

e Empirical vs. physics-based

Model Coupling
e 1-way vs. 2-way (dynamic)
e Optimal handoff, River - ADCIRC
e Software superstructure: ESMF or MCEL
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Mo'DEL' SELECTION
dana

Ensemble modeling framework

Two prototypes chosen
e HL-RDHM
. Vflo |
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Land Use
Soil types
Topography

Precipitation
Stream network
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Coupling ADCIRC and
an ensemble of
watershed models
takes Into account
watershed runoff, river
discharge/stage, and
storm surge for flood
risk forecasting.

Tar-Pamlico River Basin |
Distributed Runoff
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L EVERAGING NSSL WORK

Cl-FL@W

- (Coastal Inland Flood Observation and Warning)

The Power of
Partnerships... Linking
Scientists to Citizens

www.nssl.noaa.gov/ciflow
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POSSIBLE COLLABORATIONS

National Center for Island, Maritime and
Extreme Environment Security (CIMES) —

University of Hawaii in Honolulu for maritime and island security
and Stevens Institute of Technology in Hoboken, N.J.

Specific Collaboration-

Tsunami, storm surge, and inundation modeling

Coastal and inland infrastructure resilience

Natural hazards risk assessment associated with flooding

THIRD ANNUAL DHS UNIVERSITY NETWORK SUMMIT - MARCH 17-19, 2009



	DIEM Center of Excellence:�Coastal Hazard Modeling
	Outline
	Coastal Hazard Modeling
	SWAN Wave Model
	Slide Number 5
	Automated Model Evaluation & �Diagnostics System (AutoMEDS)
	AutoMEDS Results:�Example Monthly Scatter Plot
	ADCIRC Surge/Inundation Model
	ADCIRC Grid for Coastal NC
	ADCIRC Model Detail Wrightsville Beach Area
	Slide Number 11
	Ophelia Inundation Area 
	Ophelia Impact Area - Satellite Image
	Hydrologic Modeling Issues
	Model Selection
	Vflo Model Inputs
	Current Vflo Status
	Automated Optimization using SCE-UA
	Coastal and Inland Runoff Prediction
	Slide Number 20
	Possible Collaborations

