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Overview of project goals and plans

v Conduct a comprehensive numerical and field investigation to understand:

O
O
O

The dominant hydrodynamics for present marsh conditions.

Sedimentation rates and marsh platform response to sea level rise.

Effects of past marsh alterations on marsh accretion/deterioration

(i.e. Sluice Ditch Construction in 1800’s).

Wetland response to extreme conditions (i.e. storm surges, hurricanes, etc.)

Long term changes due to sea-level rise, change in sediment supply, channel
widening/deepening, wind waves, marsh subsidence, etc.
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v" Data collection

O
O

Background: DNREC tide gages, LIDAR data sets

Surveying:

- channel bathymetry and boundary mapping: McDowell’s Poster

- RTK ground truth evaluation of 2011, 2014 LIDAR and Stammermann &
Piasecki DEM used for present model grid

Current profilers: deployment history, goals of each deployment

HOBO's: inundation of marsh platform

RBR fast pressure gauges: waves in Money Marsh, potential for shoreline
erosion from locally generated wind waves
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*

(11) Aquadopp HR-Profiler (2 MHz)

PG @ Apr16-Jun 11€>Aug 19 - Sep 22 [l Nov 24 - Dec 31, 2015
% (6) Hobo Water Level Data Logger (0.003 Hz)

A May 27- Dec 31, 2015

** (2) RBR Solo Depth/Pressure Logger (16 Hz)

@ March 31- Dec 31, 2015

% (4) Tide Gauge (0.001 Hz) A

*

FIELD MEASUREMENTS o
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1300 points collected during a 7

day ground truth survey
special thanks to NWS

LIDAR DATA CORRECTION
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Artificial Neural Network (ANN)

Output ~= 0.77*Tz

Output
layer

-l .. m_nnarnn m_nAAran

Hidden
layer

Input
layer

Input #1 —

Input #2

Input #3 —

Input #4

Elevation = f (Vegatation Type, LiDAR Layers)

Neural Network

Neural Network Training (nntraintool)

Hidden Layer Output Layer
Input Output
3 1
8 1
Algorithms
Data Division: Random (dividerand)
Training: Cradient Descent with Momentum & Adaptive LR (traingdx)
Performance: Mean Squared Error (mse)
Calculations:  MEX
Progress
Epoch: 0 [eTaiterations i | 1000
Time: | 0:00:02
Performance: 0.0203 0.0200 0.00
Gradient: 0.0221 [ 0100126 1.00e-05
Validation Checks: o [l 974 | 10000

Plots
Performance (plotperform)
Training State (plottrainstate)

Regression (plotregression)

Plot Interval: ./ Poehs

@ Training neural network...

0 Cancel

o Stop Training
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ARTIFICIAL NEURAL NETWORK (ANN)
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BATHYMETRIC SURVEY (McDowell’s Poster)

75°27'15"W 75°24'30"W

v' Bathymetric survey along channel center

lines and transects

o Vertical control by 4 DNREC tide gauges and 3
Agquadopp pressure gauges.

o Local boat elevation by GPS measurement

v" Interpolation between bathymetric data and
channel shorelines based on 2014 USGS
LIDAR topography.

v' Checking topography-bathymetry overlaps
now

39°15'0"N
39°15'0"N

E Poster Session: Salt Marsh Sediment Accumulation and
& Morphologic Change at Bombay Hook National Wildlife Refuge.
17
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Leipsic River

AQUADOPP CURRENT PROFILER

AQDP B
LR Agdp

LR Aqdp 2

Simon River

SR Aqdp

SR Agdp 2

JAQDP E

AQDPC

SD Aqdp 2
SD Aqdp

AQDP D

AQDP A

Sluice Ditch
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Aquadopp RTK Survey Aquadopp Retrieval at Shearness Gate Collected Aquadopp ;.
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Color: 1UI (m/s)

Data & Analysis
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Deployment of Hobo gauges, channel crossing 2, July 2 ' Deployment of Hobo gauges, May 27




JIVERSITY or
EIAWARE

WET & DRYING PATTERN

Hobo 1 Hobo 3
Dock Tide Gauge szg 2 Hobo 4
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WIND WAVE
MEASUREMENT

RBR1
39°16'18.30"" N
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CALM CONDITION STORM CONDITION
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Next Talk: Modeling Wind Waves in a Confined Tidal Flat Area:
Bombay Hook National Wildlife Refuge, Delaware 24
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v" Modeling

e FVCOM: Nesting in Delaware Bay ROMS model, basic testing

e  SWAN: Wave prediction in Money Marsh (Deb’s Presentation)

. Improving modeling efficiency using Subgridding techniques (Shi’s
Poster)

v" Model-data comparisons so far:
«  What are we looking for?

Residual flow in system
Ebb/flood dominance and proxies for sediment flux rates
Wave energetics in Money Marsh - accelerating erosion?

25
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NODES:370629
CELLS:740776
FINEST RESOLUTION: 3.5 m
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FORCING BOUNDARY CONDITION Regional Ocean Modeling System (ROMS)

150 x300 x 10 structured grid

Forcing Boundaries:

v Amplitudes and phases for 9 tidal constituents
from Aqurelme,msun\ge, K2, K1, N2,
01, and Q1)

v’ Subtidal from HYbrid Coordinate Ocean
Model or HYCOM) Structured grid
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MODEL VALIDATION:
TIDE GAUGES IN DELAWARE BAY

2 Ship John Shoal, NJ, February 2012 2 . Bowers, DIE. February 2012 : .
T T T
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TIDE GAUGES IN BOMBAY HOOK
2 Shearness Gate, BBH, February 2012
I I | I
FVCOM model
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Zoom Out Zoom In
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Unresolved fine-scale topography and channels ...
‘I_! |
MASK e e
QN g
..... 1?1_} X H1 ,]i+1,j
rh [ax]
| ==

Water surface

:<— Representative elementary area A~

o treated USing usubgridding" teChniqueS L: . vWatersur}‘ace :

0 x! . — — —— 1

Wau et al, A pre-storage, subgrid model for simulating flooding and draining s | _I_'*
processes in salt marshes, Coastal Engineering, 2016, 108, 65-78 Pt I E
Poster Session: Subgrid Modeling Geomorphological and Ecological S 2 N )

Processes in Salt Marsh Evolution in Delaware. ¢ Across-section of a coarse grid ————————>
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Application in Cartesian grid (Brockonbridge Gut, DE, 2013)
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DEM and instrument locations Model/data comparison

32
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Residual Current Velocity
Magnitude Change
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ONGOING WORK

» Modification of topo-bathymetry data and model DEM

» Considering more complexity in modeling (i.e. spatial variation of bottom friction)
» Model validation for the time period of project measurements

» Long term simulation to reveal net sediment flux patterns

» Examining effects of different scenarios on marsh evolution:
» Sluice Ditch blockage
» General channel narrowing/shallowing
» Balance between marsh accretion rate vs. overall sediment budget for the
marsh environment.
34
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