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DUCK '85 

NEARSHORE WAVES AND CURRENTS EXPERIMENT 

DATA SUMMARY REPORT 

PART I: INTRODUCTION 

Objective 

1. The objective of the Nearshore Waves and Currents Work Unit is to 

develop methods for predicting wave- and wind-induced currents nearshore. To 

accomplish this objective it is helpful to have prototype data available to 

test and possibly improve present theories and prediction techniques. The 

data summarized in this report are the result of a field measurement program 

designed to provide a data set for studying nearshore waves and currents and 

validating existing prediction techniques. The measurements were planned 

based on the results of a workshop on nearshore currents (Hubertz 1983)* and 

DUCK '82, an experiment at the Coastal Engineering Research Center's (CERC) 

Field Research Facility (FRF) to relate waves and currents to changes in 

bottom contours (Hubertz 1984).** The objective of this study was to measure 
2 

the currents, waves, and winds within an approximate 0.25-km area nearshore, 

continuously in time, over a period long enough to define the response of the 

ocean to short-term weather variations. Part I1 of this report lists the mean 

data values, while Part I11 gives plots of the mean data values. 

Descri~tion of Measurements 

2. Instrument locations are summarized in Figure 1. The station 

numbers correspond to those in Table 1, which also provides a quantitative 

description of the location. Data from the instruments at stations 7-11 were 

* J. M. Hubertz. 1983. "Nearshore Current Model Workshop ~ummary," 
Miscellaneous Paper CERC-83-3, US Army Engineer Waterways Experiment 
Station, Vicksburg, Miss. 

** J. M. Hubertz. 1984. "Modeling of Nearshore Wave Driven currents," 
Proceedings of the 19th Coastal Engineering Conference, American Society of 
Civil Engineers, Vol 3, pp 2208-2219. 







internally recorded on magnetic tape by Sea Data model 635-12 wave, tide, and 

current meters. All distances are with respect to the FRF coordinate system 

illustrated by the axes in Figure 1. Elevations are with respect to the 

National Geodetic Vertical Datum of 1929. 

3. Data from all the gages in Table 1 that were connected to the Nova 

computer were recorded once every hour during the period 0800 EST 3 September 

1985 to 0700 EST 21 September 1985. Data were collected at a rate of two 

samples per second for 40 min every hour beginning on the hour. The data sum- 

marized in this report are the means of the 4800 data values collected. The 

mean values have been edited to identify questionable values. Values con- 

sidered not reliable are replaced with 9.99. No values are listed for the 

times recording systems were not operating. 

4. The gages identified by P in Table 1 are pressure sensors which were 

mounted on pipes jetted into the bottom. Data from these gages are expressed 

as elevation in metres above the depth of the gage. Gages identified bv U 

and V are the axes of a Marsh McBirney electromagnetic current sensor of 

3.81 cm diameter (10.16 cm for Sea Data meters). The orientation of these 

sensors is in the cross-shore and alongshore direction. The oceanographic 

convention is used for currents; i.e., the current direction is the direction 

toward which the water is flowing. The x,y-directions are respectively cross- 

shore and alongshore indicated by the coordinate system in Figure 1. This 

system is used to be consistent with the data summaries published by the FRF. 

The current sensors were also mounted on pipes. Separate pipes for current 

meters and pressure sensors were used at Stations 1 and 2. Pressure and cur- 

rent sensors were mounted on the same pipe at Stations 3, 4, and 5. The 

atmospheric pressure has been removed from the pressure data at Stations 1-6 

using the relation P(m) = [(Patm - 29.92)0.4912 11.46 . At Stations 6-11, I 
pressure and current sensors were mounted on a tripod resting on the bottom. 

The tripod was positioned so the sensors measured the cross-shore and along- 

shore current components. The atmospheric pressure has not been removed from 

these gages. The first values recorded were while these gages were being 

deployed and are not representative of the final location of the meter. 

5. Gages identified by S and D in Table 1 are, respectively, wind speed 

and direction. At Stations 12 and 14, speeds are measured by model OlOB cup 

anemometers and directions by model 020B wind vanes, both made by Met One, 

Inc. At Station 13 wind speed and direction are measured by a Weathermeasure, 



Inc., Skyvane self-aligning impeller anemometer. Wind data are reported here 

in velocity vector form with direction being the azimuth toward which the wind 

is blowing. Direction coordinates are with respect to a compass rose aligned 

such that 0 deg is along the beach in the northward direction, i.e., at 

340 deg True. This is the positive y-axis in the FRF coordinate system. 

Thus, a wind blowing in the offshore direction (along the positive x-axis) is 

given a direction of 90 deg; a wind along the negative y-axis is at 180 deg; 

etc. 

6. The gages identified by W in Table 1 are Waverider buoys. Data col- 

lected by these buoys are processed with a fast Fourier transform to obtain a 

spectrum from which a wave height and peak period are estimated. Wave height 

is calculated as four times the standard deviation of the sea surface devia- 

tion from its mean height. The peak wave period is that period associated 

with the maximum variance density in the spectrum. Wave direction is not pro- 

vided by these buoys. 

7. Gages identified by A and T are, respectively, a barometer and 

thermometer which provide atmospheric pressure and air temperature near the 

FRF building. 

Concurrent Measurements 

8. In addition to the measurements identified in Figure 1, which com- 

prised the nearshore waves and currents experiment, other measurements were 

made by investigators both within and outside the Corps of Engineers. A brief 

summary of these is provided in Table 2. 



Table 2 

Summary of Other Measurements Made During DUCK '85 

Type of 
Investigator Measurement Purpose 

CERC Sediment samples Determine texture and size vari- 
ability of sediment along 
shore-normal profile as a 
function of waves and tides 

CERC 

CERC 

CERC 

Bottom currents and Determine sediment transport 
suspended material processes outside the surf zone 

Sediment samples Measure the distribution of sedi- 
ment transport across the surf 
zone 

Bathymetry surveys Measure changes in bathymetry as 
a function of waves and currents 

Virginia Institute Bottom currents and Measure near-bottom currents and 
of Marine Science suspended material sediment transport in inter- 

mediate depths 

Oregon State Currents and Make detailed measurements of 
University; suspended material suspended sediment concentra- 
University of tions and concurrent water 
Washington velocities 

CERC 

CERC (FRF) 

Water-surface Measure wave heights through the 
elevation surf zone 

Environmental Provide a data base of environ- 
measurements mental parameters 
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STATION NUMBERS 

HOUR 
(EST) 

GAGE NUMBERS 



DATE: 14 SEPT 85 

STATION NUMBERS 

GAGE NUMBERS 

HOUR 701 - 709 - P - - - 729 739 721  - - 719 711 - 749 759 
(EST) 



DATE: 14 SEPT 85 

STATION NUMBERS 

GAGE NUMBERS 

HOUR 731  769  779 - - - - 741  789  799  621  679 - - - - 689 - 
(EST) 



DATE: 1 4  SEPT 8 5  

STATION NUMBERS 

GAGE NUMBERS 

HOUR SD21T SD21P SD21U SD21V ---- SD23T SD23P SD23U SD23V ---- 
(EST) 



DATE: 1 4  SEPT 8 5  

STATION NUMBERS 

GAGE NUMBERS 

HOUR SD28T SD28P SD28U SD28V 
(EST)  - - - 



DATE: 1 4  SEPT 85 

STATION NUMBERS 

11 

GAGE NUMBERS 

HOUR SD25T SD25P SD25U SD25V SD25U SD25V SD25U SD25V -------- 
(EST) 



DATE: 14 SEPT 8 5  

STATION NUMBERS 

HOUR 
(EST)  

GAGE NUMBERS 



DATE: 14 SEPT 85 

STATION NUMBERS 

HOUR 
(EST) 

GAGE NUMBERS 



DATE: 14 SEPT 85 

HOUR 
(EST) 

STATION NUMBERS 

GAGE NUMBERS 



DATE: 15 SEPT 8 5  

STATION NUMBERS 

1 2 3 

GAGE NUMBERS 

HOUR 7 0 1  - - 709 7 1 9  - - 7 1 1  - 7 2 9  7 3 9  721 - - 749 7 5 9  - 
(EST) 



DATE: 15 SEPT 85 

STATION NUMBERS 

GAGE NUMBERS 

HOUR 731 - - 769 - 779 - 741 - 789 799 - 621 - 679 - 689 
(EST) 



DATE: 15 SEPT 85 

STATION NUMBERS 

GAGE NUMBERS 

HOUR SD21T SD21P SD21U SD21V ---- SD23T SD23P SD23U SD23V ---- 
(EST) 



DATE: 1 5  SEPT 8 5  

STATION NUMBERS 

GAGE NUMBERS 

HOUR SD28T SD28P SD28U SD28V ---- SD40T SD40P SD40U SD40V - -  
(EST) 



DATE: 1 5  SEPT 8 5  

STATION NUMBERS 

GAGE NUMBERS 

HOUR SD25T SD25P SD25U SD25V SD25U SD25V SD25U SD25V -------- 
(EST)  



DATE: 15 S E P T  85 

STATION NUMBERS 

HOUR 
( E S T )  

GAGE NUMBERS 



DATE: 15 SEPT 85 

STATION NUMBERS 

HOUR 
(EST) 

GAGE NUMBERS 



DATE: 15 SEPT 85 

STATION NUMBERS 

HOUR 
(EST) 

GAGE NUMBERS 



DATE: 16 SEPT 85 

STATION NUMBERS 

GAGE NUMBERS 

HOUR 7 0 1  - 709 719 7 1 1  - - - - - - - 7 29 - 739 7 2 1  749 759  
(EST) 



DATE: 16 SEPT 85 

STATION NUMBERS 

GAGE NUMBERS 

HOUR 731  - - 779 7 4 1  - 769  - - 789 799  621 - - - - 679 689 
(EST) 



DATE: 16 SEPT 85 

STATION NUMBERS 

7 8 

GAGE NUMBERS 

HOUR SD21T SD21P SD21U SD21V ---- SD23T SD23P SD23U SD23V ---- 
(EST) 



DATE: 1 6  SEPT 8 5  

STATION NUMBERS 

GAGE NUMBERS 

HOUR SD28T SD28P SD28U SD28V ---- SD40T SD40P SD40U SD40V 
- _ _ I -  

(EST) 



DATE: 16 SEPT 8 5  

STATION NUMBERS 

11 

GAGE NUMBERS 

HOUR SD25T SD25P SD25U SD25V SD25U SD25V SD25U SD25V - - - -  
(EST) 



DATE: 1 6  SEPT 85 

STATION NUMBERS 

HOUR 
(EST)  

GAGE NUMBERS 



DATE: 16 SEPT 85 

STATION NUMBERS 

HOUR 
(EST) 

GAGE NUMBERS 



DATE: 16 SEPT 85 

STATION NUMBERS 

HOUR 
(EST) 

GAGE NUMBERS 



DATE: 17 SEPT 85 

STATION NUMBERS 

GAGE NUMBERS 

HOUR 701 709 - - - - - - - 719 711 729 739 721 749 - - 7 59 
(EST) 



DATE: 17 SEPT 85 

STATION NUMBERS 

GAGE NUMBERS 

HOUR 731 - - - 779 741  769 - 789 799 621 679 - - - - 689 - 
(EST) 



DATE: 17 SEPT 85 

STATION NUMBERS 

GAGE NUMBERS 

HOUR SD21T SD21P SD21U SD21V ---- SD23T SD23P SD23U SD23V - - -- 
(EST) 



DATE: 17 SEPT 8 5  

STATION NUMBERS 

GAGE NUMBERS 

HOUR SD28T SD28P SD28U SD28V ---- SD40T SD40P SD40U SD40V ---- 
(EST) 



DATE: 1 7  SEPT 8 5  

STATION NUMBERS 

GAGE NUMBERS 

HOUR SD25T SD25P SD25U SD25V SD25U SD25V SD25U SD25V - - - - - -  
(EST)  



HOUR 
(EST) 

DATE: 17 SEPT 85 

STATION NUMBERS 

1 ') 

GAGE NUMBERS 



DATE: 17 SEPT 85 

STATION NUMBERS 

HOUR 
(EST) 

GAGE NUMBERS 



DATE: 1 7  SEPT 8 5  

STATION NUMBERS 

HOUR 
(EST)  

GAGE NUMBERS 



DATE: 18 SEPT 85 

STATION NUMBERS 

GAGE NUMBERS 

HOUR 701 - 709 - - 719 - 711 - 729 - 739 - 721 - - 749 759 
(EST) 



DATE: 18 SEPT 85 

STATION NUMBERS 

GAGE NUMBERS 

- 7 6 9  779  7 4 1  789 7 9 9  621  679 689  HOUR 731  - - - - - - - 
(EST) 



DATE: 18 SEPT 85 

STATION NUMBERS 

GAGE NUMBERS 

HOUR SD21T SD21P SD21U SD21V ---- SD23T SD23P SD23U SD23V ---- 
(EST) 



DATE: 18  SEPT 85 

STATION NUMBERS 

GAGE NUMBERS 

HOUR SD28T SD28P SD28U SD28V SD40T SD40P SD40U SD40V 
(EST) - - - - ---- 



DATE: 18 SEPT 8 5  

STATION NUMBERS 

GAGE NUMBERS 

HOUR SD25T SD25P SD25U SD25V SD25U SD25V SD25U SD25V -------- 
(EST)  



DATE: 18 SEPT 85 

STATION NUKBERS 

HOUR 
(EST) 

GAGE NUMBERS 



DATE: 18 SEPT 85 

STATION NUMBERS 

HOUR 
(EST) 

GAGE NUMBERS 



DATE: 18 SEPT 85 

STATION NUMBERS 

HOUR 
(EST)  

GAGE NUMBERS 



DATE: 19 SEPT 85 

STATION NUMBERS 

GAGE NUMBERS 

HOUR 701 - - 709 - 719 - 711 - 729 739 - 721 - 749 759 
(EST) 

- 



DATE: 19 SEPT 85 

STATION NUMBERS 

GAGE NUMBERS 

HOUR 731 - - 769 779 741  7 8 9  799 - - - 62 1 - 67 9 - 68 9 - 
(EST) 



DATE: 19 SEPT 85 

STATION NUMBERS 

HOUR 
(EST) 

GAGE NUMBERS 



DATE: 1 9  SEPT 8 5  

STATION NUMBERS 

HOUR 
(EST) 

GAGE NUMBERS 



DATE: 19 SEPT 85 

STATION NUMBERS 

HOUR 
(EST) 

GAGE NUMBERS 



DATE: 20 SEPT 85 

STATION NUMBERS 

GAGE NUMBERS 

HOUR 701 - - - - - 749 759 729 739 721 - 709 719 711 - - 
(EST) 



DATE: 20 SEPT 85 

STATION NUMBERS 

GAGE NUMBERS 

- 789 769 779 3 - HOUR 731 - 799 621  - - 679 689 - - 
(EST) 



HOUR 
(EST) 

DATE: 20 SEPT 85 

STATION NUMBERS 

GAGE NUMBERS 



DATE: 20 SEPT 85 

STATION NUMBERS 

HOUR 
(EST) 

GAGE NUMBERS 



DATE: 2 0  SEPT 8 5  

STATION NUMBERS 

HOUR 
(EST) 

GAGE NUMBERS 



DATE: 2 1  SEPT 85 

STATION NUMBERS 

GAGE NUMBERS 

HOUR 7 0 1  709 2 711 - 729 7 3 9  7 2 1  749 759 - - - - 
(EST) 



DATE: 21 SEPT 85 

STATION NUMBERS 

GAGE NUMBERS 

HOUR 731 - 769 779 7 4 1  - - - 789 - - 799 621 679 689 - - 
(EST) 



HOUR 
(EST) 

DATE: 2 1  SEPT 8 5  

STATION NUMBERS 

GAGE NUMBERS 



DATE: 21 SEPT 85 

HOUR 
(EST) 

STATION NUMBERS 

GAGE NUMBERS 



DATE: 21 SEPT 85 

HOUR 
(EST) 
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PART 111: PLOTS OF MEAN DATA VALUES 
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