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An essentialpartof theprojectis simulatingthetidal flows

along the coastsof the U.S. using the Regional Ocean

ModelingSystem(ROMS) (ShchepetkinandMcWilliams,

2005).

Bathymetry: The U.S. coast is subdividedinto smaller

model domains based on the available computational

power. Real coastlineand bathymetrydata are obtained

from National Geographic Data Center (NGDC) of

NationalOceanic& AtmosphericAdministration(NOAA).

Tidal Forcing: The tidal forcing data are obtainedfrom

theADCIRC tidal database(Mukai et al. 2002) for theEast

and Gulf coasts, and the TPXO (Egbert et al. 1994)

databaseis usedfor the West coastand Alaska domains.

The tidal elevationandcurrentare the only forcing at the

boundariesof eachgrid.

Simulation Procedure: For most grids, the model is run

for 32 dayswith outputat one-hour intervals. Themodelis

calibratedbasedon availabledataandexistingpredictions.

The time seriesof the currentsand water levels from the

model are used for calculating the tidal harmonic

constituentswhich arethenstoredin thedatabase.
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Tidal streamenergy is one of the alter-

native energysourcesthat are renewable

and clean. With the constantlyincreasing

effort in promotingalternativeenergy,tidal

streamshave become one of the more

promising energy sources due to their

continuous, predictable and spatially-

concentratedcharacteristics. However,the

present lack of a full spatial-temporal

assessmentof tidal currentsfor the U.S.

coastlinedown to the scaleof individual

devicesis a barrier to the comprehensive

developmentof tidal currentenergytech-

nology. This project created a national

databaseof tidal streamenergypotential,

aswell asa GIS tool usableby industryin

order to acceleratethe market for tidal

energyconversiontechnology.

I.  INTRODUCTION

Create a national database of 

tidal stream energy potential

1. Utilize an advanced ocean circulation 

numerical model to predict tidal 

currents;

2. Compute the tidal harmonic constituents 

for the tidal velocities and water levels;

3. Validate the velocities and water levels 

predicted by the model with available 

data;

4. Build a GIS database of the tidal 

harmonic constituents;

5. Develop GIS tools for dissemination of 

the data;
i. A minimum depth filter

ii. A minimum current filter

iii. Velocity histograms

iv. Available power density histograms

6. Develop a web based interface for 

accessing the GIS database and 

exploring the data with the GIS tools.

II.  PROJECT OBJECTIVE
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Outlinesof individual modeldomains. Dots representlocationsof datasourcesusedin the

calibration: yellow ïcurrentpredictions,purpleïwaterlevel predictions,greenïADCP,

blackïharmonicconstituents.
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Exported document includes:

�‡Latitude

�‡Longitude

�‡Depth

�‡Comprehensive information 

on water level and tidal 

current constituents 

�‡Mean/Maximum of tidal 

current speed and tidal 

stream power

Model documentation

Computational model, generation of the grids and tidal forcing, calibration and 

constituent extraction

The depths and constituents of the water levels and currents are stored in a GIS database, which is accessible via a 

public webpage. 

Final Assessment of Tidal Stream Energy Potential

Theharmonicconstituentsareusedto computetime seriesof thecurrentsandto

find the kinetic power density (kW/m2). This is the spatialdistribution of the

theoretical available kinetic power density which does not include any

assumptionsabouttechnology,nor doesit accountfor anyflow field effectsfrom

energyextraction. The model resultsareusedto estimatethe total theoretical

available power (GW). This needsto be estimatedon the scaleof individual

estuariesandinvolvesthetotal powerandnot just thekinetic powerof thetides.

Our presentestimatesarebasedon themethodoutlinedby GarrettandCummins

(2005). Basedon theseestimates,Cook Inlet andtheAleutian Islandsin Alaska

would have6 and2.4 GW of powerrespectively. Similarly, PugetSoundwould

have 1.2 GW of power. These estimatesexclude any considerationof

environmentalimpactsor anyparticulartechnology.

IV.  GIS WEBPAGE INTERFACE

www.tidalstreampower.gatech.edu


