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SUPPORT FOR HYDROGRAPHIC SURVEYS




1st TWLWG Meeting

Tidal Constituent and Residual Interpolation Tool — TCARI

NOAA'’s Vertical Datum Transformation Tool - VDatum
Harmonic Analysis Procedures

Electronic Tide Predictions




0-lidal and Co-Range Maps for Tidal Zoning

Co-Range — purple: Co-Tidal - Green




Discrete Tidal Zoning
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HOWMICARI Interpolates

SpatiNterpolatoniUsing Weighting Functions

= Each grid point has a set of weighting
values associated with it.

= Once these values are computed,
they do not change, unless a new water
level gauge is added, or if datums/HA
are updated.

*The same grid can be used for
multiple projects.

3 Sets of Weighting Values = 1) astronomical tide
:  Are Computed 2) residuals
: (Since each piece is 3) datum offsets
: interpolated separately)




Load @ata and run TCARI interpolation
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CARIFSpatially Interpolates the tidal and

(residugalyreomponents of the
vd'signal, generating a tide

¢ \c TECLENF alsarspeciiic location.

WLs at -7

5000 5100 5200 5300 5400 5500 5600




~Benefits

ncreased Water level correction resolution.
ThIS MEtNed preduces more realistic water

FUncertainties which, in most cases, will be
Ie Arpresent water level uncertainties...

ﬁ\llj Totall Prepagated Error (TPE) of
SUvey: depths.

* QUantitative, automated method to account for
spaual variability of water level corrections in
nydregraphy.

= Eliminates time spent hand drawing co-tidal
lines and polygons in Maplnfo.

= Useful for other applications such as
Restoration Projects and Photogrammetry.




All elevation data should be referenced

to common vertical datums
Ellipsoid Datums

BUT there are many different vertical datums
In use around the nation

Relationship of vertical datums for Tampa Bay:

WGS 84 (G873) 26.33m
NAD 83 24.79m
MHHW 0.241m
MHW 0.125m
NAVD 88 0.0m
LMSL -0.163 m
NGVD 29 -0.259 m
MLW -0.456 m
MLLW -0.585m




The Datum Transformation Roadmap
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VDatum Supports Many Other Efforts

_ _ _ _ Bathy/Topo
Geoid Tidal Ellipsoid Digital Elevation Model
Model Model Model
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Tidal Datums from Hydrodynamic Models

Drive model with astronomical tides

Save water levels at each grid cell each 6 minutes (for 1 year)
Analyze for higher high, high, low, and lower low waters
Model’s RMS error in water level i1s 4 cm

Saved Time Series Tidal Datum Fields
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Hydrodynamic Modeling to Simulate the Tides

NOAA/CSDL normally uses the ADCIRC (Advanced Circulation) Model
2-D depth-integrated shallow water equations

Finite element solution on triangular grids

Handles inundation

Parallelized code (MPI), simulations are made on cluster computers.




VDATUM FOR CHESAPEAKE BAY, DELAWARE BAY, AND ADJACENT COASTAL
WATER AREAS: TIDAL DATUMS AND SEA SURFACE TOPOGRAPHY
Zhizhang Yang, Edward P. Myers, Adeline M. Wong, and Stephen A. White

Coast Survey Development Laboratory
NOAA/NOS/OCS

Finite element grid for the entire model domain.
Red line denotes the model open ocean boundary.




Bathymetry (m)
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Bathymetry used in the final model run.




Spatially variable bottom friction coefficients used for the model simulations.




MHW (m)
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Comparisons of the modeled (a) MHHW, (b) MHW, (c) MLW, and (d) MLLW
datums against observations.




The Marine Grids

Bounding polygons of the five VDatum regions:

(1) Chesapeake Bay (yellow),

(2) DE-MD-VA embayments (green), (3) Delaware Bay (red),

(4) New Jersey embayments (blue), and the Mid-Atlantic Bight shelf (cyan).




VDatum Complements Innovative Technologies

Instantaneous
Sea Level

T Transducer

RTK-GPS Vertically-Referenced

Hydrographic Surveys:
Hydrographic datais
transformed from ellipsoid
datum to MLLW datum

Eliminates need for:

| -tide gauges during survey
-settlement & squat
corrections for survey vessel
-time-consuming post-survey
processing




Vdatum Availability — March 2009

f‘ Get ¥VDatum - Windows Internet Explorer

Q . * || http:fvdatum.noaa. govfdownload, html

File Edit View Favorites Tools  Help

'-lll i - - -k -
W |55 &y oaA Tides and Currents - H.., & Get Y¥Datum = =7 Page

CF Tools -

contains information about available WDatum project areas and should be placed in the
VDatum falder.

Click an the red areas on the map or the links below to go to individual VDatum areas.

East Coast Dataset
Gulf Coast Dataset

West Coast Dataset
Great Lakes Dataset

- Tidal transformation grid
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Currently available VDatum's project areas




LAT/HAT Update
In USA

LAT/HAT previously computed for tide table reference
stations in USA

LAT/HAT datums now computed for over 300 operating and
historical tide stations

New applications will include HAT depiction on NOAA storm
surge forecast products

Implementing new version of least-squares harmonic analysis
program than can use up to 125 constituents (previously
limited to 37)




Application of HAT to storm surge displays

e Extratropical Storm Surge - Windows Internet Explorer

@ y - 3http:,l',l'www.nws.noaa.gov,l'mdl,l'etsurge,l’ W | *$ A |extratropical storm surge mdl

File Edit View Favorites Tools Help

W dRe @Extratropical Starm Surge ] fen > |:zf Page - iCF Tools ~

The graph is an attempt to combine several sources of data to produce a total water level prediction. To do so, it graphs the observed
water levels in comparison to the predicted tide and predicted surge before the current time. This allows it to compute the "Anomaly”.
The "Anomaly" is the amount of water that was not predicted by either the tide or the storm surge. This "Anomaly" is averaged over 5
days, and is then added to the future predictions of the tide and storm surge to predict the Total Water Level.

Example:
Tide Observation Prediction Anomaly={0bs.-(Tide+Surgel}
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Electronic Tides Displays

Under Final Development for release on Web in 2009
Graphical depiction for Reference and Secondary stations in Tide Tables

NOAAMNOS/CO-OPS
Tide Prediction for Baltimore, MD (8574680)
from 2007/07/22 - 2007/07/28
Threshold: Height = 1.75ft




http:/tidesandcurrents.noaa.gov




