








Figure 2.9: Example of the effect of using “override bathymetry” based on hand-entered values
from NOAA charts in the ADCIRC v9 grid. The top left panel indicates the v9 grid in the
vicinity of Wrightsville Beach, NC. The top right panel shows the NOAA charts in this area.
The middle left panel indicates the bathymetric representation interpolated directly from the
DEM. In this figure the colored areas are below the water line. The middle right panel indicates
the location of nodes (in blue) where depths were replaced with “override bathymetry” values.
The lower left panel indicates the final bathymetric representation using the “override
bathymetry” values and shows that the ICWW and other channels are now reasonably
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represented in the model. Note in the final three panels the black lines represent an approximate
coast line for reference purposes only.

Since this project ultimately requires results in the NAVD 88 datum and all of the topographic
data and some of the bathymetric data were available in NAVD 88, all DEMs and model results
are reported relative to the NAVD 88 vertical datum. However, the ADCIRC model runs
natively in a MSL datum and therefore the v9 — NAVD 88 grid had to be converted to MSL.
The conversion was accomplished by performing a spatial interpolation between all of the
locations (e.g., historical tide gauge sites) where the both NAVD 88 and MSL are known. This
was done using the same interpolation algorithm used to develop VDATUM and provided a
spatial varying correction that ranged from 21 cm near the Cape Fear River to 0 cm in inland
areas (see Figure 2.10). The inverse conversion will then applied to the water level results to
transform them back to NAVDSS.
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Figure 2.10: Spatial distribution of conversion field for translation between NAVD88 and MSL
datums. This field is based on the VDATUM approach applied to the entire coast of North
Carolina. The region above datum is assigned a conversion value of 0 meters, and linear
interpolation is applied to fill in the land translation factors smoothly from the coast/water region
up land. This field is applied to the vertical grids, which are in NAVDS8, to translate to MSL.
Surge results are translated from MSL to NAVDS88 using the same conversion field.

ADCIRC requires the specification of Manning’s n friction coefficients in parts of the grid that

are on land and in shallow water (typically < 2.5m depth) and a quadratic bottom friction
coefficient in parts of the grid that are in deeper water. In addition roughness lengths and canopy
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cover must be specified on land to account for vegetation and other land use characteristics to
properly compute the wind stress in areas that have inundated. A directional wind reduction
factor is applied based on the specified roughness lengths and canopy cover. A constant
quadratic bottom friction coefficient (=0.003) was determined based on tidal calibrations done
for the present and previous studies in the region. Manning’s n, roughness lengths and canopy
cover were determined from the USGS National Land Cover Database and FEMA HAZUS
tables as described in Westerink et al, 2008.

Software used in ADCIRC grid generation

The majority of the grid development and manipulation work was done with SMS version 9.2.4
(build date May 1, 2007). SMS is distributed through Environmental Modeling Systems, Inc.
(Www.ems-i.com).

Chart Navigator Viewer version 5.08 (distributed by Maptech, Inc., www.maptech.com) is used
to create pdf-files of NOAA Nautical charts. The PDF versions of the charts are used as the
background image in SMS for alignment of grid features.

The process to interpolate the DEM onto the grid is a two step process. First the DEM is read in
and converted to direct access format using the FORTRAN program write direct access.f. The
second step is the actual interpolation and it is performed using the FORTRAN program
TestDEM..

Finally, at the “override bathymetry” nodes, the FORTRAN program choose depths v3.f was
used to replace the DEM based bathymetry values with values from the data file of hand entered
depths.

Boundaries for the grid are created by the FORTRAN program bnd_extr.f version 2.1.

All FORTRAN codes used for grid development are available through the ADCIRC website,
http://www.adcirc.org.
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3 Appendix
Template SWAN INPUT file.

¥ HEADIN

PROJ 'NCFMP SYS' '<RUNID='

¥ MODEL INPUT

SET NAUTICAL

SET MAXERR 3

MODE NONSTATIONARY
COORDINATES SPHERICAL

$ propagation scheme
$PROP : WILL USE DEFAULT FOR STATIONARY COMP., USE PROP BSBT FOR NONSTATIONARY COMP
PROP BSBT

$ COMPUTATIONAL GRID SPECIFICATION
CGRID REGULAR 281.56 32.50 35.88 3.25 1.50 65 30 CIRCLE 24 ©.05 1.0 24

$ BATHY SPECIFICATION
INPGRID BOTTOM 278.498 31.503 0. 1614 1171 0.007 0.007 EXCEPTION -999.8
READINP BOTTOM 1.8 '<BATHYFILE>' 3 @ FREE

$ WIND SPECIFICATION
INPGRID WIND 278.498 31.503 @. 53 75 8.132 0.1688 NONSTAT <START_DATE_TIME= <SWAN_WIND_DT= HR <5TOP_DATE_TIME=
READINP WIND 1.8 SERIES 'wind.file.list' 4 @ 1 FREE

$ WATER LEVEL SPECIFICATION
INPGRID WLEVEL 281.5@ 32.50 35.08 65 30 @.85 8.85 NONSTAT <START_DATE_TIME> <WATERLEVEL_TIMESTEP= HR <STOP_DATE_TIME=-

READINP WLEVEL 1.8 'MATLEVFILE>' 3 3 1 FREE
$ BOUNDARY SPECTRA

$ combined spec bcs from WW3

BOUNDnest2 WWIIT OPEN

$ Initial condition startup
INITIAL DEFAULT

$ White-capping specification
WCAP KOM 2.36E-5 3.62E-3 2.0 1.0 1.8

$ Specify friction handling
FRIC JON

$ Specify numerical parameters
NUM ACCUR 8.84 8.84 0.84 96. 18

$rpkiloiok. Qutput REQUESTS kit

BLOCK 'COMPGRID' NOHEAD 'HSIGN.OUTER.1.CGRID' LAY 3 RPER  OUTPUT <START_DATE_TIME> <SWAN_OUTPUT_TIMESTEP> HR
BLOCK 'COMPGRID' NOHEAD 'HSIGN.OUTER.1.CGRID' LAY 3 HSIGN  OUTPUT <START_DATE_TIME> <SWAN_OUTPUT_TIMESTEP> HR
BLOCK 'COMPGRID' NOHEAD 'FORCE.OUTER.1.CGRID' LAY 3 FORCE  OUTPUT <START_DATE_TIME> <SWAN_OUTPUT_TIMESTEP> HR

$ define subsequent nested grids (NGRID) and output spectra on them (NESTOUT)
NGRID 'INMER1' 281.75 33.08 35.80 2.50 1.20 1258 660
NESTOUT ‘'INMERL' 'INNER.1.1.bcs' OUTPUT <START_DATE_TIME= <SWAN_OUTPUT_TIMESTEP= HR

$ Compute NONSTAT

COMPUTE NONSTAT <START_DATE_TIME> <SWAN_NONSTATIONARY_TIMESTEP> HR <STOP_DATE_TIME>
STOP
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