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Motivation for current extensions
 FUNWAVE is being applied to increasing more complex domains, with larger 

(space) and longer (time) simulations needing to adjust to variable water level.

 2nd Order ( h / L ) Boussinesq models are weakly dispersive
(Waves need to feel the bottom)

 Need for surge/tidal forcing & 
tidal currents interacting with wind 
and vessel-generated waves at 
inlets [depth-limited wave breaking & 
sediment transport – erosion].
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Simulation of wave impact on coastal inundation using the tidal and surge 
forcing condition (Hurricane Irene at Norfolk)

(1) Tidal and Surge forcing
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 Modeling coastal inundation using 
the tidal and surge forcing condition

Tidal and Surge forcing
100-year storm at South Bethany Beach. 
Boundary condition from Hanson et al. 
(2013),  ERDC/CHL TR-11-1
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Tidal and Surge Forcing 
 Initial implementation of tidal and surge 

forcing in the current version of 
FUNWAVE-TVD.

 The forcing condition will be further 
developed in the fully-dispersive model 
based on the same theory and 
numerical techniques

Figure 2. Case: /tide abs 2bc data/. Demonstration of 2D (left) and 1D 
(right) section views of surface elevation at time = 30.0 (top) and 90.0 
(bottom) sec, respectively. Black solid lines denote tidal levels. 

Malej et al., 2023, (in review)
ERDC/CHL CHETN
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Tidal and Surge Module – Forcing (Type 1) 
TYPE 1: ABSORBING (LOW-PASS) SPONGE B.C.

Or time-varying BC for long (surge/tidal) forcing

requiring an interval wavemaker for short-waves.
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Tidal and Surge Module – Forcing (Type 2) 
TYPE 2: ABSORBING-GENERATING B.C.

MODEL WIKI
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 Quality control of input (robust UI)
 Efficient I/O system for massively parallel machines
 Processor distribution for MPI, especially for multi-grid nesting
 Pre- and Post-processing packages tying to different frameworks 

and I/O standards

 Extension to deeper (“more dispersive/shorter waves”) water
 Varying water level throughout a simulation
 Seamless coupling to other models (e.g., CSTORM framework)
 …

Current development work…


	Slide Number 1
	Slide Number 2
	Motivation for current extensions
	Slide Number 4
	(1) Tidal and Surge forcing
	Tidal and Surge forcing
	Tidal and Surge Forcing 
	Slide Number 8
	Slide Number 9
	Current development work…

