TWO-DIMENSIONAL
MORPHOLOGIC MODELING
CASE STUDY

Layla R. Kashlan
October, 2010

BUILDING STRONG, Wilmington

District

WEm
-y
S

—

® S




Coasgal Modeling System (CMS)
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*  Wilmington Harbor Monitoring Program

* Three ADCP gauges
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CMS-WAVE Model s
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/ Complete time series at 11-Mile and Bald
Survey Head gauges simultaneously
 October 2008 m
* Tune model parameters - ®
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CMS-WAVE Model

Wave Height (m)

AN/

AT JM

—11-Mile

— Bald Head
x Model

— Frying Pan

AR VIR T

AN NG S L Y .
GG SRV WP BN
0 100 200 3((])(;0ber 20 (:1](())(3”5) 500 600 700
2
1.8 +/
16 h +
e Wave height RMS =0.14 m £ 14 +//
Wave height Model Performance | £ L
Index (MPI)=0.75 %0: R
éo.s }# $§¢}/++t
04 ﬁﬁ: +
0.2 g
’ 0 0‘.2 O‘.4 O‘.G O‘.8 :;. 1‘.2 1‘.4 1‘.6 1‘.8 2
Measured Wave Height (m)

BUILDING STRONGg,




CMS-FLOW Model

ADCIRC Regional Model

* ADCIRC regional model
Nesting approach

Manning ®
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CMS-FLOW Model
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Measured Current Data at Bald Head

Vertical distribution of
current throughout the
water column every 10
minutes

Velocity profile was
divided into 32 bins

Stratification during
flood and ebb peaks

More fluctuation aroung
the predominant
direction during ebb
tide than during flood
tide
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Depth above Sensor(m)

CMS-FLOW Mel
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Strong vertical structure
Eddy formation at Bald Head shoal

Eddies are not reproduced accurately with two dimensional
models due to the complicated vertical structure associated
with eddy formation ®
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Flow Model
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* Currents were measured across the /
mouth of the inlet near spring tide 7
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Flow Patterns
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Sediment Model
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- Sediment transport and
morphology thange can b
computed as user-specified
option

* Update bathymetry-Nesting
approach-Steering Module

 Explicit CMS code

Septermber Mowvermnber




I\/Iorphology Change
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Visualize potential
sediment particles
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THANK YOU
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