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ÅIntroduction
ïUoPCoastal Processes Research Group (CPRG)

ÅCPRG Projects
ïFlocsam (estuaries), Matrix and DRIBS (beaches), TSSAR (Laboratory),

WHISSP (beaches and offshore)

ÅMy research
ïChange of direction ςresearch objectives

ïSite description

ï Instrumentation and methodology

ïSome early results

ÅSummary



Researchtopic

Å Seabed Response to a Changing Wave Climate

Å Part of a larger project ςWaveHubImpacts to Seabed and Shoreline 
Processes (WHISSP)

Å Investigate the potential change to tidal currents and the wave climate in 
the lee of the WaveHub, North Coast of Cornwall, UK

Å Consequences of these changes to the sediment transport along the coast



Coastal Processes Research Group

Å To be a leading contributor to the international research community
seekingto understandand predict the behaviourof coastaland estuarine
systemsin support of appropriatemanagementof coastalresourcesand
activities

Å 13Academics,5 PDRAs, 13PhDstudentsand1 Scientificofficer

Å Since2006, members of the group have received external funding in
excessof £2.4 million, publishedover 75 papersin refereed journalsand
presentedover25papersat major internationalconferences

Å Researchopportunities:
ï beachmorphodynamicsandnearshoresedimenttransport

ï coastalerosionandstorm impacts

ï videomonitoringof coastalsystems

ï coastalprocessmodelling

ï estuarineandcohesivesedimentdynamics

ï water columnturbulenceandmixing



Flocsam

In Partnershipwith Universityof EastAnglia,UK
andProudmanOceanographicLaboratory,UK

Investigate the long-standing and scientifically-
challengingproblem of how sound respondsto
muddysediments

Develop, through a combination of theory and experiment, algorithms
capableof quantitativelyinvertingacousticbackscattersignalsfrom cohesive
sediment to predict massconcentration,and to combiningthese with the
bestfeaturesof opticalsensors.

3 Nortek VectorADVs,at 15 cm spacing,were usedto calculate
the velocity gradient of the water column. Backscatter
intensities will also be investigated for concentration
calibrations



MaTRIX
Macro-TidalRIpEXperiment

Used a number of Lagrangian
GPSDrifters and one in-situ
Nortek VectorADVto measure
velocities within a low tide
bar/rip circulationsystemover
a few days.

Pilot study conducted by Dr
Martin Austinand Dr TimScott
at Perranporth, Cornwall, UK.
Partfundedby the RNLI.



MaTRIX

Rip number 4 superimposed
with the Lagrangian flow
pattern recorded using
specialistGPSdrifters.

Rectified ARGUS camera image of 4 rip current systems at 
Perranporth Beach. The rips are separated by transverse bars 
and retained within the surf zone by a longshorebar (Austin et 
al., 2009).

Tidal modulation of rip current velocity during 
MATRIX pilot study. The strongest rip flows (> 0.6 m
s-1) prevail around low tide when wave breaking 
occurs over the nearshore bars (Austin et al., 2009). 



DRIBS
Dynamicsof RipcurrentsandImplicationsfor BeachSafety(NERC/RNLIFunded)

oLonger term study to better understand the
dynamicsof rip currents.
oTwo six week experiments at two different
beacheson the North Cornishcoast.
oEightInstrument rigs to be deployed,usinga PTs,
EMCMsandOBSs.
oTwo of the rigs will have Nortek AQUADOPP
current profilers and two will have Nortek Vector
ADVs.

The work in DRIBSwill be underpinned by numerical
modellingthroughoutall phasesof the work.
Rip RiskPlot showingwhere predicted offshore-directed
meancurrentsexceed0.3 m s-1. Thedominantmeasured
circulatingeddy is included, together with the observed
wave breaker pattern (white regions) and bathymetry
(contourlines).



TSSARWaves
Turbulence,SedimentStratificationandAlteredResuspensionunderWaves

The leading hypothesis for this
work is that the two way
feedbackbetween instantaneous
flow stratification by suspended
sediment and the turbulence
which suspendsthat sediment is
a key factor in the generationof
nearshoremorphology

Turbulence tank to be
constructed to recreate
nearshoreconditionsςTurbulent
flow to be measure using 2
NortekVectrinos



BARDEX
BARrierDynamicsEXperiment

Project aim: to investigate the dynamic response of gravel beaches to both tides and 
waves 

Gravel barrier 4m high and 50m 
long in a flume over 200m long, 
5m wide and 7 m deep 



An electricalsocketon the seabedwith the capability
of transferringelectricity,generatedfrom waveenergy
conversiondevices,backto land and into the national
grid.

Approximately 12 miles off the
coastof St. Ives,Cornwall.

Artists impression of Wave Hub 

(Industrial Art Studio Ltd)

WHISSP
WaveHubImpactsto SeabedandShorelineProcesses

What is Wave Hub? 



ï 3 ς6%attenuation in waveheight in the lee of the WaveHub (Black,K,P.,
2007)

ï Impactsto the shorelinemorphologyat a numberof Cornishbeaches

ï Changesto near-bed hydrodynamicsfrom the WaveHubsite to the shoreς
subsequentconsequencesto sedimenttransport

ï Potential impacts to the surfing community and other recreationalbeach
usersin Cornwall

WHISSP
WaveHubImpactsto SeabedandShorelineProcesses

Potential impacts of Wave Hub



Å Shorelinemonitoring

Å DGPSsurveyseveryspringtide for the last
25 months on 4 Cornishbeachesin the
shadowof the WaveHub

Å Needfor surveysto continue in order for
any potential impactsof WaveHubare to
berevealed

WHISSP
WaveHubImpactsto SeabedandShorelineProcesses

Å Offshoremonitoring.

Å Usinga BenthicLanderanda suite
of acousticinstrumentation.

Å Characterise the physical
environmentin the bottom 2 m of
the water columnat hightemporal
andspatialresolution



Benthic Rig Instrumentation

WHISSP
WaveHubImpactsto SeabedandShorelineProcesses

2 x RDIADCPs. 1 x 1200kHz
downward looking and 1 x
600kHzupwardlooking

AquaTechAquaScat, tri-frequencyABS

2 x Nortek Vector ADVs

Marine Electronics 
3d Imaging Sonar



ΧUoPmodifications...

WHISSP
WaveHubImpactsto SeabedandShorelineProcesses

Å Lander deployment for a period of 1 month to collect a high spatial and temporal       
resolution data-set

Å Posed a problem in terms of data collection, particularly for the !5±Ωǎ

Å Problem to be solved:
o Log 2 Vectors at 64Hz, for 20 minutes every hour, for a period of 4 weeks

Å Solution:
o Use external RS232 binary string data loggers in standard Nortek external 

battery housing



Starting with the external battery housing

LED addition to end cap

Connection to Vector



Inside the end cap

Cap machined out to 
create area for logger

Bar added to prevent 
damage from battery 
packs

Second serial port 
for communication 
with data loggerPower connector to link 

to battery pack



The logger

Prototype version 

2 micro-switches for 
logger setup

4GB SD card memory

Bi-colour LED on outside indicates logger status 
(standby, data coming in etc.)



Our results:

Successful deployments with Vectors and loggers

{ƻŦǘǿŀǊŜ ΨŦǊƻƴǘ ŜƴŘΩ ǿƻǊƪǎ ōǳǘ ŎƻǳƭŘ ōŜ ōŜǘǘŜǊ

4GB of Vector binary data is HUGE when converted to ASCII!!!

We run 2 ǎȅƴŎΩŘVectors each with individual loggers

Very fast data download via SD card reader

This external logger solution worked for our problem



My Research
ÅChange of direction

ÅWhy?
ÅDelay to the deployment of the Wave Hub
ÅLack of a designated exclusion zone for shipping/fishing

ÅProblems with deployment vessel

ÅConsequences
ÅNeeded to find a new study site and research strategy using the existing 
suite of acoustic instrumentation 

ÅNew study site relatively close to Plymouth
ÅChange from an offshore to an estuarine environment


