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XBeach:
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* The modeling tool is computationally
expensive

* Not the best choice for predicting 1000s
hypothetical scenarios

Therefore we combine statistic models
with process-based model
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Surrogate model:

Statistical model that learns how to predict like a process-based model using machine learning tools
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Objectives:

* Develop a surrogate model to predict nourishment retreat during storms
* Compile 1000s of storm data into possible future scenarios
* Parameterize beach geometry and the nourishment

* Develop a library of XBeach simulations using synthetic storms

Not just a surrogate for storm parameters To beach/dune response parameters

But storm + parameters To beach/dune response parameters

We assess if a library of synthetic storms and idealized nourishment profiles produces an emulator with the
ability to simulate realistic nourishment response to storm sequences.
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Inputs:
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Inputs: Storm data

» Selecting storms

« Extracting
parameters:
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Nags Head, NC

* Over 15 surveys
between 2010 & 2019

Beach nourishment in
2011 & 2019
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Inputs: beach profile data

* Interpolated surveys into DEM
« Extracted the Beach profile for each survey
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7.5 1 --- MHW

Inputs: beach profile data N — Average Profile

We use PCA to reduce
dimensions

Elevation (m)

Modes of variability :
* Principal component #1
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7.5 1 === MHW

|npUtS' beaCh prOflle data | = Average Profile

Modes of variability :

Elevation (m)

* Principal component #2
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. Oﬁ:shore bar 020 1 Mode explains variability of dune and surfzone trough/bar
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» Surrogate model predictions and comparison to XBeach
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Conclusion

Coastal Restoration \
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- The preliminary surrogate model results are encouraging e
- We use the surrogate model to predict the erosion on the \ ‘
nourished beach during a sequence of hypothetical storms ) | o Local
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- Need to expand the number of storms and profiles -XBeach simulations = .
. A training cases  statistical emulator
- Need to add other parts of the emulator dynamic
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