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Nearshore Transport Models
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CSHORE Hydrodynamics

\//
= Assume local longshore uniformity

= Requires wave conditions at sea
boundary

= Solve eqns for wave energy,
momentum, mass for time-
averaged hydrodynamics

Predict cross-shore variation of

r_) = mean free surface elevation (wave setup)

c,= H,/4 = free surface standard deviation

6 = wave angle

U = depth-averaged cross-shore current (undertow)
vV o= longshore current




C2SHORE sediment transport option

Dependencies on waves, currents are
satisfied with CMS wave, flow
module solutions

The computed concentration field
and sediment transport has been
verified with the theoretical

CSHORE basis
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In addition to obvious differences (1D vs 2DH) some important
differences in hydro, computation of transport, and morphology

change

CSHORE Hydro
Time-steady

Tightly coupled
Swash soln is integral

CMS Hydro
Time-dependent
Modular waves/circulation

Swash soln is a domain
extension and simpler



CSHORE/C2SHORE
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CSHORE/C2SHORE




Laboratory Model Test




LSTF/C2SHORE

Wave Height
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LSTF/C2SHORE

Cross-shore Current
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LSTF/C2SHORE

Longshore Current
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LSTF/C2SHORE

Longshore Transport




Sheet1



&A	


Page &P	





Depth-Dependent Suspension

Growing evidence that suspension slightly over predicted in outer surf/
under predicted in inner surf
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A new corrective factor is implemented
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FRF/C2SHORE
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FRF X-Shore Array

N\

FRF Instrumentation
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Study Focus Area:
Make use of surveys,
and cross-shore
array
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FRF Transport
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FRF Transport
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Nor'easter storm and hurricane Joaquin

Significant Wave Height and Period
| |




FRF/C2SHORE

Morphodynamics Scale vs Waves
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FRF/C2SHORE

Offshore Waves
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FRF/C2SHORE
\/

CMS and Sandbox Domain
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FRF/C2SHORE
\

Sandbox Domain
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FRF/C2SHORE

FRF general domain,01-Oct-2015 18:15:00 2.1399
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FRF/C2SHORE
\

Measured Az from 10/01/15 to 10/09/15
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FRF/C2SHORE
\

Modeled Az from 10/01/15 to 10/09/15
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FRF/C2SHORE
\

Measured Az from 10/01/15 to 10/09/15 Modeled Az from 10/01/15 to 10/09/15
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CSHORE Az from 10/01/15 to 10/09/15 .
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CMS-C2SHORE is settling to stable version

High-quality lab data provides opportunity to fix free params
No guarantee of generality

FRF data provide another comparison

With some assumptions, a field of transport can be calculated
1D model shows some skill in dune erosion

CMS/C2SHORE predicts fabulously complex transport patterns
(current advection and wave-related part important)

The divergence(wave-transport)+pickup-+fallout results in
accurate bed-level changes

Cross-shore model has no skill in bathy changes
Working with FRF on data needs
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