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1

METOCEAN DATA COLLECTION

1.1.1

A metocean baseline data collection programme has been carried out within the
Hornsea Zone. Monitoring has been carried out of tidal heights, currents, waves,
suspended sediment concentrations (SSC) and meteorological parameters at six
locations (L1 to L6) in addition to telemetered wave data at one location north of the
development zone (L7, later moving to L7a). A summary of the equipment and
deployment locations is provided in Table 1.1, and the locations are shown on Figure
1.1. Phase 1 deployments commenced in June 2010; Phase 2 deployments
commenced in September 2010 (see Table 1.1 for individual recovery dates).

1.1.2

At Well Bank Flat (L1) to Ravenspurn Field (L6) seabed mounted acoustic wave and
current (AWAC) profilers were deployed with an associated optical backscatter (OBS)
and temperature sensor. The AWAC profiler is capable of recording current profiles,
tidal heights, directional wave data and acoustic backscatter (ABS) profiles. In
addition, a meteorological data buoy was deployed at each of the locations in order to
characterise the meteorological conditions across the zone.

1.1.3

Full details of the metocean monitoring operation are provided in EMU (2011).

Table 1.1

Summary of metocean equipment and deployment locations.

Location Name

Phase

Location ID

Well Bank Flat

1

L1

Inner Well Bank Rough

1

Chiswick Field

Instrument

Latitude

Longitude

Meteorological data buoy, AWAC profiler and OBS sensor

53°58.200’N

001°23.580’E

29/06/2010

04/07/2011

L2

Meteorological data buoy, AWAC profiler and OBS sensor

53°52.950’N

001°59.190’E

29/06/2010

04/09/2011

1

L3

Meteorological data buoy, AWAC profiler and OBS sensor

53°54.250’N

002°25.900’E

29/06/2010

04/09/2011

Windermere Field

2

L4

Meteorological data buoy, AWAC profiler and OBS sensor

53°54.277’N

002°39.993’E

24/09/2010

03/09/2011

Off Ground

2

L5

Meteorological data buoy, AWAC profiler and OBS sensor

53°52.539’N

000°47.683’E

23/09/2010

28/07/2011

Ravenspurn Field

2

L6

Meteorological data buoy, AWAC profiler and OBS sensor

54°09.584’N

000°49.345’E

23/09/2010

28/07/2011

Outer Well Bank

2

L7

Directional Waverider (DWR) buoy

54°10.710’N

001°55.249’E

20/11/2010

28/07/2011

Schooner Field

2

L7a

DWR buoy

53°53.370’N

001°59.100’E

03/09/2011

26/03/2012

1

Deployment Date

Recovery date

Figure 1.1

Positions of metocean measurement locations.
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2

WATER LEVELS

2.1.1

Table 2.1 shows the temporal coverage of the tidal water level data. As Figure 2.1
and Figure 2.2 show, the High Water elevations vary across the site on a slope, with
the highest levels being closest to the coastline and the lowest being the furthest
offshore. Accordingly, the highest water levels occur at deployment site L5 and then
L6 is the next highest in succession. After that, the water levels descend moving
progressively offshore, from L1 to L2 to L3, with location L4 being either lower than
L3 or at almost the same elevation. This result accords with physical expectations.
However, these water levels, which are quoted in the data files relative to local
Lowest Astronomical Tide (LAT), need to be unified to Ordnance Datum Newlyn
(ODN) prior to interpretation of relative differences across the site.

Table 2.1

Figure 2.2

Temporal coverage of the tidal water level data at deployments L1 to L6.

Deployment ID

Start date

End date

Time series plots of High Waters recorded at the deployment sites in the
year 2011. Water levels are relative to LAT.

Duration - days

L1

30/04/2010 15:49

04/07/2011 10:00

429.8

L2

30/04/2010 19:27

04/09/2011 12:40

491.7

L3

29/06/2010 07:40

04/09/2011 07:00

432.0

L4

24/09/2010 07:20

03/09/2011 11:40

344.2

L5

23/09/2010 12:20

28/07/2011 18:40

308.3

L6

23/09/2010 08:50

28/07/2011 12:20

308.1

2.1.2

The arrival times of High Water at the six deployments all lie generally within an hour
of each other, suggesting an approximately shore-parallel advance of High Water
along the coastline.

2.1.3

The order of the tidal range magnitudes is the same as that of the High Waters,
according to Table 2.2 and Table 2.3. The largest tidal ranges occur nearest to the
coastline and then diminish with increasing distance offshore. The Low Water levels
mostly follow the same pattern.

Table 2.2

Maximum and minimum tidal ranges and High and Low Waters recorded in
2010.

Parameter

Figure 2.1

Time series plots of High Waters recorded at the deployment sites in the
year 2010. Water levels are relative to LAT.

3

L1

L2

L3

L4

L5

L6

maximum rising range (m)

4.500

3.775

3.162

2.714

5.313

4.692

minimum rising range (m)

1.058

0.845

0.719

0.676

1.362

1.215

maximum falling range (m)

4.128

3.390

2.898

2.524

4.986

4.399

minimum falling range (m)

1.337

1.074

0.896

0.825

1.637

1.478

max HW (m LAT)

4.533

3.789

3.338

3.077

5.395

4.804

min HW (m LAT)

2.616

1.960

1.787

1.507

3.249

2.816

max LW (m LAT)

2.028

1.919

1.603

1.448

2.380

2.067

min LW (m LAT)

-0.056

-0.092

-0.307

-0.146

0.065

0.081

Table 2.3

Maximum and minimum tidal ranges and High and Low Waters recorded in
2011.

Parameter

L1

L2

L3

L4

L5

L6

maximum rising range (m)

4.232

3.601

3.048

2.850

5.351

4.739

minimum rising range (m)

1.112

0.870

0.665

0.611

1.471

1.281

maximum falling range (m)

4.093

3.419

2.795

2.585

5.175

4.562

minimum falling range (m)

1.180

0.965

0.811

0.730

1.494

1.371

max HW (m LAT)

4.630

3.987

3.362

3.186

5.697

5.071

min HW (m LAT)

2.500

2.061

1.570

1.522

3.262

2.887

max LW (m LAT)

2.173

1.874

1.491

1.388

2.812

2.126

min LW (m LAT)

-0.104

-0.111

-0.146

-0.166

-0.140

-0.147

2.1.4

The maximum tidal ranges recorded at the deployment location L5, which is nearest
to the mainland, are of the same order of magnitude as those observed at Whitby and
Cromer in 2010 and 2011, according to Table 2.2, Table 2.3 and Table 2.4.

Table 2.4

Maximum and minimum tidal ranges and High and Low Waters at Whitby
and Cromer recorded in 2010 and 2011.

Parameter

Whitby 2010

Whitby 2011

Cromer 2010

Cromer 2011

max rising range (m)

5.883

5.724

5.460

5.225

min rising range (m)

1.471

1.607

1.307

2.562

max falling range (m)

5.644

5.538

5.104

5.000

min falling range (m)

1.603

1.667

1.334

2.662

max HW (m CD)

6.352

6.740

5.727

7.743

min HW (m CD)

4.156

4.004

2.982

1.604

max LW (m CD)

2.966

3.405

2.724

1.583

min LW (m CD)

0.296

0.371

0.049

-0.011

2.1.5

Figure 2.3

Figure 2.3 shows that the time series of High Water levels extracted from the
deployment data all belong to the same family of cumulative frequency distribution
curves and that they are ordered in accordance with physical expectations – the
highest locations being nearest to the shoreline.

4

Cumulative distributions of High Waters at the six deployment locations.

3

TIDAL LEVELS

3.1.1

Figure 3.1 and Figure 3.2 show the cumulative distribution function (CDF) of the
depth-average current values together with the corresponding tidal ellipses for
locations L1 to L6. As Figure 3.1 and Figure 3.2 suggest, the tidal ellipses recorded at
deployment locations L1 and L6 and to a slightly lesser extent, at L2 and L5, agree
with conventional expectations regarding the shape at their upper-bound extremities.
However, the extremities of the ellipses for deployments L3 and L4 are truncated.
The north western end of the L2 ellipse also appears to be truncated.

3.1.2

The left hand plots on Figure 3.1 and Figure 3.2 are cumulative probability
distributions of observed current speeds, which have been converted to return
periods using the dates of the observations.

0.001

0.01

0.1

1

10

return period (years)

The scatter in the depth-averaged velocity data at deployment L2 is reflected in the
plot of the CDF of values, as shown in Figure 3.1. It has generally been found from
past experience, that the CDF of current speeds starts to noticeably level off at return
periods of between six months and a year. This is because the one-year return period
scenario is usually approximately equivalent to the high astronomical tidal event.
There is little evidence that the CDF at deployment L2 is levelling off in the upper tail.
It might be argued that the behaviour of the data at L2 is due to surge events;
however, this is contradicted by the CDF plots for most of the other deployment
locations, as Figure 3.3 shows. These deployments all have different temporal
coverage as Table 3.1 shows; however, this fact should not prevent them from
exhibiting similar shapes in their CDFs, even though the values could be considerably
different, due to contributions from different times and locations.
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depth-averaged current speed (m/s)
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3.1.3
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Figure 3.1
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Cumulative distributions of depth-averaged current speeds and the
corresponding tidal current ellipses for deployment locations L1 to L3.
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Figure 3.3

Comparison of the cumulative distributions of current speeds for the six
deployment locations.

Table 3.1

Temporal coverage of the tidal current data at deployments L1 to L6.
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Figure 3.2

Cumulative distributions of depth-averaged current speeds and the
corresponding tidal current ellipses for deployment locations L4 to L6.
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Start date

End date

Duration (days)

L1

29/06/2010 15:40

04/07/2011 10:00

370

L2

29/06/2010 11:10

04/09/2011 12:30

432

L3

29/06/2010 07:40

29/01/2011 07:30

214

L4

24/09/2010 07:10

03/09/2011 11:40

344

L5

23/09/2010 12:10

28/07/2011 18:40

308

L6

30/01/2011 18:10

28/07/2011 12:20

179

3.1.4

As Table 3.1 shows, the CDF at deployment L1 is also different in character from
those at most of the other deployments.

3.1.5

It is noted in Annex 5.1.1: Tidal Modelling Calibration and Validation Report that the
numerical tidal model predicts larger peak current speeds than those derived from the
data gathered at deployments L1, L2 and L3.

3.1.7

50
45

Figure 3.4 shows depth profiles of current speed recorded for the most severe event
at deployment L6, which occurred on 7th February 2011. The corresponding shape of
the velocity profile obtained using the method developed by Soulsby (1990 and 1997)
based upon observations at several locations in UK waters, is also indicated. Figure
3.4 indicates that the relative depth variation in observed current speed accords with
Soulsby’s solution and therefore could be regarded as typical of UK waters on that
basis.

40

elevation above seabed (m)

3.1.6

Deployment L6
7th Feb 2011 17:50 and 18:00

It is indicated from the deployment data that the one-year return period current speed
in the area is probably of the order of 0.9 ms-1 to 1.0 ms-1.

35
30
25
20
15
10
5
0
0.0

0.5

1.0

1.5

current speed (m/s)
Figure 3.4

7

Depth-Profiles of currents speeds for the maximum event recorded at
Deployment L6. The solid curves represent the current speed depth
profiles for the two time increments based upon the recommendations of
Soulsby (1990 and 1997).

4

WAVES

Table 4.1 lists the locations of the eight deployments reported by EMU (2011). The
WaveNet Dowsing buoy 1 lies in longitude between the deployments at Well Bank Flat
and Ravenspurn Field/ Off Ground. The following comments may be made regarding
the wave data and its distribution across the project area.

Wave height

4.2.1

As Figure 4.1 to Figure 4.9 show, the significant wave height data are well correlated
across the entire area. All wave events of any significance occur essentially
simultaneously across the project site.

Duration
(years)

Percent
complete

Resolution

End date

Deployment Locations, names and temporal properties of the wave data
sets.

Start date

Location name

Table 4.1

Location ID

4.1.1

4.2

Well Bank
Flat

L1

29/06/2010
16:21

04/07/2011 09:31

hourly

97.47

1.01

Inner Well
Bank Rough

L2

29/06/2010
12:01

04/09/2011 12:11

hourly

96.25

1.18

Chiswick
Field

L3

29/06/2010
08:01

04/09/2011 06:01

hourly

99.84

1.18

Windermere
Field

L4

24/09/2010
07:31

03/09/2011 11:01

hourly

99.85

0.94

Off Ground

L5

23/09/2010
13:01

28/07/2011 18:01

hourly

99.89

0.84

Ravenspurn
Field

L6

23/09/2010
09:01

28/07/2011 12:01

hourly

99.85

0.84

Outer Well
Bank

L7

06/10/2010
21:26

28/07/2011 05:26

half hourly

75.55

0.81

Schooner
Field

L7a

03/09/2011
15:42

26/03/2012 12:12

half hourly

100.00

0.56

1

WaveNet is the Defra strategic wave monitoring network for England and Wales. It provides a
single source of real-time wave data from a network of wave buoys located in areas at risk
from flooding. The location and data collected from WaveNet buoys are available at
http://cefasmapping.defra.gov.uk/Map.
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Figure 4.1

Time series plot of the field data of significant wave height with the
records for the Dowsing WaveNet buoy also shown for the same period.

Figure 4.2

Time series plot of the field data of significant wave height from 10/08/2010
to 28/09/2010 with the records for the Dowsing WaveNet buoy also shown.

Figure 4.3

Time series plot of the field data of significant wave height from 29/09/2010
to 17/11/2010 with the records for the Dowsing WaveNet buoy also shown.

Figure 4.6

Time series plot of the field data of significant wave height from 26/02/2011
to 16/04/2011 with the records for the Dowsing WaveNet buoy also shown.

Figure 4.4

Time series plot of the field data of significant wave height from 18/11/2010
to 06/01/2011 with the records for the Dowsing WaveNet buoy also shown.

Figure 4.7

Time series plot of the field data of significant wave height from 17/04/2011
to 05/06/2011 with the records for the Dowsing WaveNet buoy also shown.

Figure 4.5

Time series plot of the field data of significant wave height from 07/01/2011
to 25/02/2011 with the records for the Dowsing WaveNet buoy also shown.

Figure 4.8

Time series plot of the field data of significant wave height from 06/06/2011
to 25/07/2011 with the records for the Dowsing WaveNet buoy also shown.
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Figure 4.9

Time series plot of the field data of significant wave height from 26/07/2011
to 13/09/2011 with the records for the Dowsing WaveNet buoy also shown.

4.2.2

All of the deployment data sets of significant wave height are well correlated with the
WaveNet Dowsing wave buoy data.

4.2.3

The WaveNet Dowsing buoy recorded lower significant wave heights during all of the
major wave events reported by the deployments. It is notably lower than the
deployment data at L3, L4 and L7 – all of which are located further offshore.

4.2.4

Deployment location L3 gave the greatest significant wave heights, although it is not
the most offshore location. For example, during the storm of the 24th July 2011,
deployment L3 recorded a peak significant wave height of 6.67 m, which was around
2.7 m higher than the maximum value observed by the WaveNet Dowsing buoy.
During the same storm, the most offshore deployment, L4, recorded a peak
significant wave height of 5.24m, around 1.4 m lower than that reported for
deployment L3.

4.2.5

Figure 4.10

Figure 4.10 shows the cumulative distributions of significant wave height at the
deployment locations and at the WaveNet Dowsing buoy. It is noted that deployment
L7a displays a value characteristic that is markedly different from that of all the other
deployments and of the WaveNet Dowsing buoy. The time series for L7a is of a
shorter duration and of a different temporal period than that applying to the other
deployments, and this might be causing a skew in the form of the value of the
cumulative distribution. It is noted that the gradient of the L7a data is the same as
that for the other data sets; this is a satisfying result, given that it comes from a
different temporal period, and it indicates that the physics at the site in terms of wave
height, have probably been consistently observed.
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Cumulative distributions of significant wave height obtained from the
deployment data and also showing the corresponding distribution for the
Dowsing WaveNet buoy for the same period of time.

4.2.6

Figure 4.9 shows that data from the L7a deployment are well correlated with the
observations from the WaveNet Dowsing buoy.

4.3

Wave Period

4.3.1

Figure 4.11 and Figure 4.12 show scatter plots of significant wave height and zero
crossing period for the eight deployments, in which it is noted that some of the data
display gross wave steepness values greater than 1/12, but that at locations L1 to L6,
the steepness of most of the data lie within the envelope of 1/12. At locations L7 and
L7a, the limiting gross wave steepness envelope is 1/15 and 1/13, respectively.

Figure 4.12

4.3.2

4.3.3

Figure 4.11

Scatter plots of significant wave height and zero upcrossing period at
deployment sites L1 to L6, with limiting gross wave steepness curves also
indicated.

11

Scatter plots of significant wave height and zero upcrossing period at
deployment sites L7 and L7a, with limiting gross wave steepness curves
also indicated.

Continuing with Figure 4.11 and Figure 4.12, the following observations regarding
wave periods apply:


At deployment locations L1 and L4, all of the wave periods are less than 7 s in
duration;



At deployment location L3, all of the wave periods are less than 8 s in duration,
even though this is the most strongly aggressive location in terms of significant
wave height;



At deployment locations L5 and L6, wave periods are mostly less than 7 s in
duration;



Wave periods at deployment L2 are longer than at the other locations, except at
L7 and are up to 8 s in duration; and



Deployment L7, which is adjacent to L2 in location and which overlaps it in
temporal extent, displays considerably longer wave periods than any of the
other deployments, achieving values of up to 9 s and also suggesting the
existence of some background low-amplitude swell.

Figure 4.13 indicates that at the WaveNet Dowsing buoy for the same period as that
covered by the main deployments, the gross wave steepness was more like 1/14 and
that wave periods of between 7 s and 8 s were relatively common.

Figure 4.13

4.3.4

Scatter plot of significant wave height and zero upcrossing period at
Dowsing WaveNet buoy for the same period of time as that covered by the
deployments and a scatter plot of historical data for the WaveNet Clipper
PT buoy.

Figure 4.14

No background swell was observed in the data for the Cefas WaveNet Dowsing DWR
buoy 2 for this period, but the data from the Cefas WaveNet Clipper buoy, from an
entirely different temporal period, does suggest that, in the long-term, long period
swell can occur in the area.

4.3.5

Figure 4.11 and Figure 4.12 display a considerable variation in the form of the
envelope of the scatter plot of wave height against period, given that they overlap
temporally.

4.3.6

The largest maximum wave heights (Hmax) are reported to occur at deployment L2
and not at L3, which shows the largest values in significant wave height (Hs).
However, Hmax is more uniformly distributed across the site than Hs, as Figure 4.14
indicates.

4.3.7

2

WaveNet is the Defra strategic wave monitoring network for England and Wales. It provides a
single source of real-time wave data from a network of wave buoys located in areas at risk
from flooding. The location and data collected from WaveNet buoys are available at
http://cefasmapping.defra.gov.uk/Map
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Cumulative distributions of maximum wave height obtained from the
deployment data.

The L7 wave buoy recorded mean zero-crossing periods that mostly agreed with
those reported for the Dowsing WaveNet buoy, to within ±1 second. However, there
were some notable discrepancies between the data from the L7 buoy and the
Dowsing WaveNet buoy as indicated in Figure 4.15 and these occurred in short
localised bursts, shown in Figure 4.16, which developed when the Hs were small,
typically less than 1 m. These discrepancies were, for the most part, characterised by
long period waves reported for the L7 buoy but not by the Dowsing WaveNet buoy.

Figure 4.15

4.3.9

Furthermore, there was no evidence of long period swell occurring at the Tyne Tees
buoy at times anywhere near the occasions when the wave period discrepancies
occurred. Also, there was no relationship between these anomalies and the timing of
specific events in the wind data recorded at deployment location L2. It was concluded
that the wave period discrepancies between the L7 and the Dowsing wave buoy data
sets may be spurious.

4.3.10

An initial investigation has been made into the likelihood of tidal modulation of the
currents, as exemplified by Figure 4.17. However, it is believed that the tidal current
speeds resolved onto the wave directions are relatively low for the site and that tidal
modulation of wave heights is unlikely to occur during storm events.

Comparison between mean zero-crossing periods reported by the L7, L7a
and the WaveNet Dowsing buoys. Lines of equality and ±1 second are
indicated.

Figure 4.17

Figure 4.16

4.3.8

Time series plots of significant wave heights reported for the L7 and
WaveNet Dowsing buoys. A plot is also shown of the difference between
wave periods simultaneously observed by the two buoys: ΔTz = (L7 Tz
value) – (Dowsing WaveNet Tz value).

There was no apparent correlation between these discrepancies and the behaviour of
the reported tidal currents, which were found to be small in intensity on those
occasions. It is possible to adjust wave observations in order to account for the
contribution made by currents, but there was no indication on this occasion that such
an adjustment was required. There is no evidence in the entire Dowsing WaveNet
data of any wave period longer than 9 s.
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Significant wave heights recorded at the deployment locations and
compared against depth-averaged current speeds for a storm on the 1st –
2nd December 2010.

5

SEDIMENTS

5.1

Suspended Sediment Concentration

5.1.1

As part of the metocean sampling campaign SSC measurements were undertaken.
From the results of these measurements, SSC values were typically found to be
between 3 – 30 mg/l, although during spring tides and storm conditions (defined for
the purposes of the wave modelling as a larger than normal condition, occurring over
fixed time period, see Section 2.2 (Volume 5, Annex 5.1.2: Wave Modelling)),
elevations of SSC values of up to 50 mg/l were observed. Table 5.1 and Table 5.2
(reproduced from EMU, 2011) summarise the spatial SSC data.

Table 5.1

Suspended sediment statistics (derived from optical backscatter data)
from each location.
L1

L2

L3

L4

L5

0.1

0

0.2

0.07

0.02

0

Mean (mg/l)

17.5

4.9

26.5

66.2

31.8

17.2

Standard
Deviation (mg/l)

66.7

10.4

34

55

48

30.8

Near-bed suspended sediment statistics
backscatter data) from each location.
L1

L2

L3

(derived

L4

from

acoustic

L5

L6

Minimum (mg/l)

6.5

0

2.5

3.4

1.9

3.6

Mean (mg/l)

14.6

5

10.9

9.9

11.6

11.4

Maximum (mg/l)

40.9

15.8

34

24.2

49.3

28.1

Standard
Deviation (mg/l)

3.8

2.4

5.6

3.6

7.7

3.8

5.1.2

Calibration

5.2.1

The nature of deriving SSC through indirect measurements has inherent limitations.
The responses of the different sensor types vary according to a number of factors
such as particle shape and size; hence the concentrations derived may only be
considered accurate to within an order of magnitude. Due to the wavelength of the
light and sound used by the two types of sensor, they respond more strongly to
different particle sizes. The OBS sensor will give a stronger response to the finer
particles and the ABS sensor to the coarser particles.

5.2.2

Water samples were collected and analysed for SSC using the method set out in
“EMU in-house Methods for the Determination of Suspended Sediment (EMU
MET/17): 1.2µm Glass Fibre Paper Filtration Method (105°C)” based on “Methods for
the Examination of Water and Associated Materials”.

5.2.3

In addition to the water samples collected on site at each of the locations in the
Hornsea Zone, the regressions applied (in this case to the 1 MHz and 600 KHz
AWAC profilers) include data from previous studies undertaken by EMU in the North
Sea. This is due to the limited range of values found in the samples collected on site.

5.2.4

At deployments L2 and L3, the depth-averaged SSC appears to be responsive to the
wave activity, whereas this does not seem to be the case at the other deployment
locations, as Figure 5.1 to Figure 5.6 show. This result could be due to variations in
the nature of the seabed. One would expect deployment L2 to be the most
responsive to wave activity, due to its considerably shallower water depth than the
other locations.

L6

Minimum (mg/l)

Table 5.2

5.2

The SSC data collected as part of the metocean data collection programme gives
near-bed concentrations of similar order to other studies. Blewett and Huntley (1998)
undertook comprehensive measurements of suspended sediments offshore of
Tunstall on the Holderness Coast water depth of between 9 - 17 m. At the offshore
site (17 m water depth) the observed suspended sediment concentrations varied over
the range 0-250 mg/l. The peak SSC measured offshore during this period
corresponded with a measured SSC at the inner site of around 500 mg/l.
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Figure 5.1

Depth-averaged suspended sediment concentration (red) and significant
wave heights (blue) observed at deployment location L1.

Figure 5.4

Depth-averaged suspended sediment concentration (red) and significant
wave heights (blue) observed at deployment location L4.

Figure 5.2

Depth-averaged suspended sediment concentration (red) and significant
wave heights (blue) observed at deployment location L2.

Figure 5.5

Depth-averaged suspended sediment concentration (red) and significant
wave heights (blue) observed at deployment location L5.

Figure 5.3

Depth-averaged suspended sediment concentration (red) and significant
wave heights (blue) observed at deployment location L3.

Figure 5.6

Depth-averaged suspended sediment concentration (red) and significant
wave heights (blue) observed at deployment location L6.

15

5.2.5

However, L3 is also reactive in the final burst of SSC in July 2011 and this is atypical,
compared to the other sites of a similar water depth.

5.2.6

As Figure 5.7 and Figure 5.8 show, the background depth-averaged SSC is tidallymodulated and peak background SSC values are preceded by corresponding peaks
in the depth-averaged current speeds.

Figure 5.7

Example
of
depth-averaged
background
suspended
sediment
concentration (red) and depth-averaged tidal currents (blue) at location L1.

Figure 5.8

Example
of
depth-averaged
background
suspended
sediment
concentration (red) and depth-averaged tidal currents (blue) at location L2.

5.2.7

The findings exemplified in Figure 5.7 and Figure 5.8 also suggest that the tidal
currents are likely to be mobilising bed load transport in addition to suspension of
material. The degree to which this occurs will depend upon the nature of the seabed
in the surrounding area of the deployment.

5.2.8

Figure 5.9 shows a typical profile of SSC observed during the storm of 23rd July
2011. Immediately above the seabed, there is a strong value of SSC; then the SSC
value diminishes initially and then forms a local maximum at about 2 m above the
seabed. This behaviour is mostly in line with expectations arising from various types
of models of SSC in the water column during wave activity. However, there is a
strong increase in SSC towards the free surface (the air-water interface).

Figure 5.9
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Example of suspended sediment concentration profile reported at
deployment location L2 during the major storm of 23rd July 2011.
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