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Objectives

Quantify the potential of natural
wetlands to attenuate storm surge in

the Chesapeake Bay region
» Field Work
» High Performance Computing
> Resilience considerations Hurricane Sandy Coastal st
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What about NNBFs data
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Operational Sites: Partners D’fAs
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Eastern Shore of VA National Wildlife Refuge
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Field monitoring: methods

Hydrodynamics
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Hydrodynamic monitoring

1. Continuous monitoring framework:

e 25 Water levels stations

e 2 ADCPs (Nortek Aquadopp)

2. Rapid deployment for extreme events:

e Extra 30 water level sensors

e 10 Wave sensors

Storm surge

High tide

Water level Water level Water level
Current Current
+ +
wave wave
Wave

Low tide
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Preliminary results: Water Levels

Water level along the transect (m)
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Preliminary results: Velocity profiles
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Preliminary results: Waves
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Vegetation Survey

e Sites based on topography and distance from shore
e Stem diameter

Height

Leaf count

Density
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Data: Land Cover Data Sets

National Wetland Inventory
(NWI1)

Nation Land Cover Dataset

(NLCD)

%

Coastal Change Analysis
Program (CCAP)

Hypothesis: Is the surge response different for the most recent datasets?

Ho: Pecap2006 = Hnicd2006 = Hawi

H: At least one mean is dif ferent
Rejectif: p < 0.05

Mean surge residual metric:

zkzm |§k(ccap) - é/k(nlcd) | + |é’k(ccap) - é’k(nwi) | + |é/k(nwi) - é/k(nlcd)|
1 1

3

Hresidual = m*k

Civil, Environmental, and Infrastructure Engineering Ferreira et al. (2014), Journal of
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Geophysical Research
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Topo-bathymetry

1. Instrument geo-location and
vertical datum validation
2. Seasonal Cross section surveys

3. One Full topo/bathy surveys
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Data: Topo/bathymetric Data Sets
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First Rapid Deployment Test

Hurricane Joaquin pre-deployment, October 2015

e 4 extra wave sensors
e 10 extra water level sensors
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Mote: The cone contains the probable path of the storm center but does not show
the size of the storm. Hazardous conditions can occur outside of the cone,

Hurricane Joaquin Current Information: @&

Forecast Positions:

Friday October2, 2015 Center Location 24.7 N 74.0 W @ Tropical Cyclone O Post-Tropical

11 PM EDT Advisory 21 Max Sustained Wind 125 mph Sustained Winds: D <39 mph

NWS Mational Hurricane Center Mowvement ME at 10 mph S 3973 mph H 74110 mph M > 110mph
Potential Track Area: Watches: Warnings:

& Day 13 (€ Day45 Hurricane Trop.Storm I Hurricane I Trop.Storm
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Photography Survey DfAs

68°F2 ' - 0-04-2015 15: 46: 08
I @ 70F21C 0 10-01-2015 11: 31: 06 N @ e8F20C 1 1 0

https://www.youtube.com/channel/UCXExJRb
cZMkS6J1L3rWv7Dw

http://frg.vse.emu.edu/wetlands-storm-surge
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The Mason Water Data Information System
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Sign Up for the MWDIS Alert System Alert System

E-mail:

Sign up to have to able to subscribe for customizable alerts
for every single parameter that MWDIS provides.

This feature is still under development. However, you can already
‘ ‘ sign up for MWDIS alert system. When the feature be completely
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Summary

Goal:
NNBF Comprehensive database from high density measurements of:
 Water levels
e Current velocities
* Waves
* Vegetation characteristics
* Micro-topography

e All 4 sites with continuous monitoring for water levels
e Currents and waves sensors tested and ready for rapid deployment
* Ongoing vegetation and micro-topography surveys

Target deadlines:
* First online data portal available in Spring 2016

e Comprehensive database available in Spring 2017

Looking forward for collaborations to expanding and distributing the datasets

Civil, Environmental, and Infrastructure Engineering
VOLGENAU SCHOOL OF ENGINEERING



‘;ZIEO
Acknowledgements MIAS

—

US.TRUST=# 72§ .. XSEDE TACG
Dominion |

Extreme Science and Engineering
Secovery tonment 1 TEXAS ADVANCED
COMPUTING CENTER

Bank of America Private Wealth Management

The views expressed herein are those of the research group and do not necessarily reflect views of our sponsors or any sub

agencies. The use of trade names does not constitute an endorsement in the use of these products by the U.S. Government




-~
Questions? l\’]]““““

Contact info:
Celso Ferreira: cferei3@gmu.edu
http://frg.vse.emu.edu
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