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Coastal dynamics of SLR and a salt marsh
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Coastal Dynamics of Sea Level Rise (SLR)
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Passeri, D. L., et al, (2015), The dynamic effects of sea level rise on low-gradient coastal landscapes:
A review, Earth's Future, 3(6), 159-181, http://dx.doi.org/10.1002/2015EF000298.
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1848 Shoreline — Grand Bay
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Passeri, D.L. & S.C. Hagen, et al. “Impacts of historic morphology and sea level rise on tidal hydrodynamics in a microtidal estuary
(Grand Bay, Mississippi).” Continental Shelf Research, Vol. 111, pp. 150-158, 2015. http://dx.doi.org/10.1016/j.csr.2015.08.001

LSLJ | center for Coastal Resiliency | Isu.edu/ccr CSDMS Annual Meeting: May 23, 2017




1960 Shoreline — Grand Bay
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Passeri, D.L. & S.C. Hagen, et al. “Impacts of historic morphology and sea level rise on tidal hydrodynamics in a microtidal estuary
(Grand Bay, Mississippi).” Continental Shelf Research, Vol. 111, pp. 150-158, 2015. http://dx.doi.org/10.1016/j.csr.2015.08.001
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A Process Diagram for the Coastal Dynamics of Sea Level Rise
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Earth's Future Volume 5, Issue 1, pages 2-9, 20 JAN 2017 DOI: 10.1002/2016EF000493
http://onlinelibrary.wiley.com/doi/10.1002/2016EF000493/full#eft2177-fig-0002
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Transdisciplinary research outcomes

Earth's Future \/olume 4, Issue 5, pages 194-209, 9 MAY 2016 DOI: 10.1002/2015EF000346
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RTK GPS survey vs. lidar DEM at Eastpoint marsh, FL
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Lidar is not a panacea
* A salt marsh cannot survive unless it’s
platform is between MHW & MLW.

* If the topographic surface is above
MHW it will be upland.
* Below MLW it will be a mud flat or

fully immersed.

Kidwell et al. . .Earth's Future Volume 5, Issue 1, pages
2-9, 20 JAN 2017 DOI: 10.1002/2016EF000493
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Hydro-MEM: Hydrodynamic-Marsh Equilibrium Model
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Hydro-MEM: Biomass Productivity in Grand Bay, MS
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the ADCIRC tidal model is
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Grand Bay, MS Timucuan, FL
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Topographic/bathymetric description of the Grand Bay marsh

Model topo/bathy for the northern Gulf of Mexico 305 §
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Bilskie et al., “Data and numerical analysis of astronomic tides, wind-waves, and hurricane storm surge along the

northern Gulf of Mexico.” JGR — Oceans . Vol. 121(5), pp. 2169-9291. 2016. http://dx.doi.org/10.1002/2015JC011400
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ADCIRC+SWAN model framework
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Adapted with permission from: J.C. Dietrich, et al. (2011).
Modeling hurricane waves and storm surge using integrally-
coupled, scalable computations. Coastal Engineering, 58, 45-65
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Marshes / LULC / Shoreline & dune morphology

AGU Journal Earth’s Future Special Issue on Gulf Sea Level Rise
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Five Model Configurations

Carbon Emissions / Sea Level Rise

Landscape Models
Salt Marsh —p NGOMS3 Present Day
Shoreline —> NGOMS3 Low
Driver
Barrier Island P_——P NGOMS3 Intermediate-Low
Dune Height —»| NGOMS3 Intermediate-High
Land Use Land Cover —P> NGOMS High

MV Bilskie, et al. (2015). Dynamic simulation and numerical analysis of hurricane storm surge under sea level
rise along the northern Gulf of Mexico. Earth’s Future, http://dx.doi.org/10.1002/2015EF000347
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Synthetic Storm Down Selection

Identify a sub-set of synthetic tropical cyclone events that are representative of the
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1% probability still-water extents

We have established this unique capability to assess the
coastal dynamics of sea level rise. Now let’s consider
economic impact analysis of surge and nuisance flooding and
perform ecosystem services valuations.
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NGOM+N2E2: Dynamic sea level rise assessments of the ability of natural and
nature based features to mitigate surge and nuisance flooding

@lven the productivity of a natural feature (e.g., salt marsh), th\
ecosystem service valuation (ESV) can be performed and from the
inundation quantities (e.g., time, depth, area, and volume of surge) an
economic loss may be estimated.

The tradeoffs in terms of NNBF value vs. the ability of the NNBF to
mitigate inundation can then be assessed. The approach permits an
Qvaluation of NNBFs to aid decision makers and inform the public. /
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Concluding remarks
* We no longer have the luxury of stationarity.
* We can now model the dynamic system of systems at amazing scales.

* Hydro-MEM describes the spatial and temporal variation in tides,
accretion, biomass, and provides a scientifically-defensible platform
upon which we can build more complexities.

* Climate change is a generational problem that we can address, but not
will away.

* While our numerical modeling technology is awesome, with respect to
climate change the models can only serve as advanced diagnostic tools.
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