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Complex risk scenarios

 High quality data
required for beach
management
- Strategic planning
— Operational
management

- Planning new schemes

— Performance
evaluation
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Major Coastal Cell 5 \

« Promote, inform and integrate the operational
monitoring requirements of: regional overview; shoreline
management plans; coastal strategies, and individual
schemes, between the limits of the boundaries of
regional cells 4 and 5
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Wave climate for flood and
coastal defence In the U

e Design conditions

- Shallow water sites
e Hs, Tz, g, spectral shape

- Time series
- Probability distributions
- Extreme events

- Joint probability waves
and tides
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Time series

 Beach plan
shape models

e Longshore
transport
rates
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Time
series

 Coastal flood
forecasting

 Event analysis
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Overtopping

e Extreme
events
- Period
- Steepness
- Water level
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Beach recharge design

e EXtreme
conditions

- Cross shore
(Hs, T,,
spectral shape)

« Wave climate o,

~ Morphological |
evolution & i

- Longshore
transport

(Hs,T,0)
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Wave climate UK

e Offshore

- HINDWAVE
« Wind wave hindcast

- Met office wave models (since 1986)
e Second-generation global and regional wave models

- Measured wave data (supplementary)

e Nearshore
— Transformation models
- Measured wave data (supplementary)
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Objectives

e ldentify differences between the
Met office hindcast and measured

buoy data
 Are the differences significant In
shoreline management terms?

e Feedback to Met Office model
developers for model improvement
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Met Office Wave Models

e Second-generation ™
global and regional
wave models

- Global
e 5/9° longitude
« 5/6° latitude
- European 35km

- UK waters
e 12km

e 1/9° longitude
e 1/6° latitude
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European wave model

 boundary data from the global wave
model at the open boundaries

e hourly surface winds from global
and mesoscale numerical weather
prediction (NWP) models

e region wide hindcast at selected
grid points since 1986
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UK Waters model

shallow-water

physics,

- bottom
friction,
refraction
shoaling

time-varying

currents on
the waves

Regional
hindcast since
2000

o0

23N

B
-
= o
3Lk
SOM Y
i L o
st

Wave height [m) from The Met. Office UK waters wave model

I
e

[

10E

Date: 0Z 24/12/1999

[ (O

www.Channelcoast.org



Data sources

e Synthetic data

— Time series data for Met-office UK model
at selected sites

- Shallow water transformations using time
series

 Fleld measurements
- Existing wave recorders
- New wave recorders
— Primarily high risk locations
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the programme during 2003. Real time data trials will 1ake place using the Milford-on-Sea site during March 2003,
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> Data management > Real Time Data > Tide data
Tide data

Tide data is already collected at several sites within the region. Data from these sites will be integrated within the
programme during 2003, Real time data trials will take place using the Lymington site during March 2003,
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|Existing sites |Instrument |Owner
|Lymingtun |F'ressure recorder |New Forest DC
|Chichester Bar |F'ressure recorder |Ha\tant BC
|Arun |F'ressure recorder |Arun Dc
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|Dea| Pier |F'ressure recorder |Dn\ter Dc
|Herne Bay |Etrumeta step gauge |Canterhury cc
|FD|kestnne |F'ressure recorder |Shepway Dc
|F'|:n:||e harbour |F'ressure recorder |F'|:n:||e Harbour Commissioners
|80uthamptun |F'ressure recorder |AEIF'
|Ca|shut |F'ressure recorder |AEIF'
|Archi\.-'e only
|Newhaven |UK permanent netwark |F'OL
|Eh:|urnemuuth |UK permanent netwark |F'OL
|F'nrtsmuuth |UK permanent netwark |F'OL
|M |UK permanent netwark |F'OL
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Existing tide gauges
quality checked, and
upgraded

Selected new sites
added

National tide gauge
network station used

Real time links to
existing stations,

Long term statistics
updated annually



Near shore synthetic wave data

42 near-shore wave prediction points established
Time series since 1986 all stations

Probability distributions Hs, Tz, direction each site
- Offshore wave data UKMO
- Monthly updates and annual model re runs

Extreme analysis annual updates
Comparisons between refraction points and meas
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Location of wave measurement sites

In Southeast England

B Cffshare boundary UkMO Hindcast N

@ Colocated wavebuoy and modelled wave data A
Tidal range (rm)
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Colocated UKMO Wadel and Buoy N K
[ I

Colocated Wave Recorder and Hindwave Hindcast

Colocated transformed UKMO Model and Buoy

Hindwayve Hindcast

Ioo.b

Offshore boundary UKMO Hindcast

Isle of Wight
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CHRISTCHURCH BAY MODELLING
Fine grid bathymetry for regional wave modelling T
M

| Depth mizD

HENEREEESEEI LTS

412000 44000 4IED00 18000 &M000 £22000 42400 42600 = 430000 432,000

Esatling ()

www.Channelcoast.org



Time series comparison

»

Time Series Data A
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42-

8-

34-

[A4]

Hs Refraction Pt {im)

g

02
0z 086

1 14 18 22 268 3 34

ila Peiac fas

Falkestane

3.8

42-

JB:

34-

L3
'

ha
o
'

Ha Refraction P (m)
[ % ]
%]

-
oo

-1y
I

1.
0.6

]
0z 06

1

o I 5
1.4 18 22 26
Hs Buay im)

2

34

38

d.z ]

4z

=i

g

3
‘H:I}B.
2

Pevensey Bay

42- N

38- T

N

3.4

Hs Refraction Pt (m)
[ %]
[

0.2 A 1 , : j , . . )
02 08 1 14 18 22 26 3 34 38 42
Hs Buoy (m)

Transformation
modelling from hindcast
at offshore boundary to

buoy locations

fc

www.Channelcoast.org

g

B
Mo of acbsensations



Milford
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Event analysis
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(12b) Hayling Time Series Data

v
v

Inshare YWave Height at Hayling |sland Regraction point
Inshare Wave Height at Hayling |sland buoy

Inshore Wave Height at Hayling Uk Waters hindcast

eBetter description of time series at buoy
Co-located and transformed data follow similar

patterns ’f;
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(12a) Boscombe Time Series Data
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Inshore Wave Height at Boscombe Refraction Pt ¥ Inshaore WWave Height at Boscombe buoy |

e Under prediction of extremes
e Over estimation of H.,<2m
e Good timing of peaks o
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Impact on wave run-up and
profile response

e Variation in Hg
___*Variation In T,
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Empirical profile response modelling -

Level (mODN)
N R O RPN W A O O N

Impact of 10% change in H,

A
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Empirical profile response modelling -
Impact of 10% change in T,

Level (mODN)
N R, O RPN W A~ O O N

—Prestorm
-1 =8.8
—71 =8.0
20 40 80 100
Chainage(m)

(2

www.Channelcoast.org



Impact on armour stability

Plunging waves
H/DDn5O = 6.2 P 018 (S/CJ\I ) ST G i

P = notional permeablllty

, H=3.6m Wg,=4.6t s = desion damage A/D.s

th%74\ = erosion area from profile
;;j_.,jﬁj _ Na = mt ber waves

= ¢ H.=4.0m W;,=6. 2t o Wi

Constants
T;=9.55, P=03 cota =3 gl Wt -~ 9
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Drift potential volume (m3 yr ?)

Sediment transport
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Identlflcatlon of crltlcal condltlons to
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Wave steepness

¢ Crest cut back

Overtopping build-
up

Overwashing & roll
back

® No crest change

= = =Overwashing
threshold (upper
confidence limit)

—— Overwashing
threshold
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Impacts of period on runup
and profile response
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Concluding

observations

Hs over-predicted for
Hs<2m

*Hs for extremes under-
predicted

Tz typically over-predicted

eDirection scattered -
possibly related to buoy or
phasing

eSignificant shoreline
management impacts

www.Channelcoast.org



Future development

e Conduct systematic statistical analysis

 Refine analysis to include longer clean
data sets

 Analyse spectral data sets

e Proposals to improve Met Office model
- Standardise output to l1hour
— Improve extreme conditions
- Examine wind input from NWP models
- Improve frequency resolution

(2

www.Channelcoast.org



www.Channelcoast.org



[ (O

www.Channelcoast.org



Hs HINDWAVE (m)

o
I~

T

0.5

Lymington

1000

Mo. of observations

200

50

20

01 02 03 04 05 06 07 08 09 1 11
Hs Buoy (m)

[ (O

www.Channelcoast.org



