Channel
Coastal
QObservatory

The National Network of Regional Coastal Monitoring ‘r
Programmes of England «

Dr Charlie Thompson

Director, Channel Coastal Observatory

| :ceItZ@soton ac.uk




The Development of Strate

Historic Approach

* Localised Programmes
* Privately held data
» Varied approaches
* Monitoring methods
Data types
Specifications

Strategic Approach

Regional management,
national coordination
Consistent, transparent
approaches

Risk-based monitoring across a
range of scales
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A BRIEF HISTORY OF

The National Network of Regional Coastal

Monitoring Programmes provides
strategic monitoring to support FCERM.

This is a brief history of the programme.

COASTAL
MONITORING

1987

Anglian Sea Defence
Management Study was the
first regional scale monitoring
programme, and forerunner to
the development of Shoreline
Management Plans (SMPs).

2000's

Regional Monitoring
Programmes are established,
combining many local
monitoring efforts, to address
the needs of the SMP s

2016-2021

The success of the first 5 years of
strategic monitoring secures
continuation into Phase I1.

EA GIA: £23.0k

2019 SMP refresh begins

2027+ @

Ad-hoc Monitoring

Local and regional ad-hoc coastal
monitoring to address local
needs

1990'S

Shoreline Management Plans
Established identifying the need
for a standard, repeatable and
cost-effective method of
monitoring the coastal
environment.

2006-2011 SMP2

2011-2016

Phase | of the National
Network of RCMPs of England
brings together the regions and
establishes strategic monitoring
in it's current form

EA GIA: £25.0k

2018
The Welsh Coastal Monitoring Centre
(WCMQC) is funded by Welsh Government

2021-2027

Phase Ill is currently underway,
extended to 6 years and
including an Asset Register

EA GIA: £38.1k

Phase IV bid is in preperation




FCERM Framework
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Strategic, Risk-based Monitoring C
Providing the Evidence to Underpin FCERM decision making

Standard,
repeatable and cost
. effective monitoring
¢ |dentify Management Policies :
¢ High-level risk assessment, Long term
Shoreline planning
Management
Planning

* DYNAMIC
COASTAL
PROCESSES

*DIRECTIVES

*PLANS

*POLICIES

¢ Identify how to achieve policies

® Assess economic, environmental and

Working closely with
Strategies social approaches to risk management

RMAs and coastal
managers & engineers

EVIDENCE

¢ Design and implementation of scheme
to address policy need

e Option Design

Open access to data,
analysis and reports

www.coastalmonitoring.org



National Network of Regional Coastal Monitoring Programmes
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Available Data

Terrestrial
Ecological

Mapping

Topographic
Beach
Surveys

Aerial
\d Photography

Incident
Response



Risk-based approach

Assets at risk

Exposure to Waves

D CWwWHns "+

Tidal Flood Risk

nnnnn

3 Geomorphology, Geology, Erosion

W

Potential, Defence Type

Shoreline Management Plan
Policy Option

Start



Coastal Processes Management and Policy
» Shoreline position * NAI: 22%
Shoreline position variability HTL: 25%
Beach behaviour MR/BMP: 53%
Beach behaviour variability

Autumn - Tide Level: MLWN__OD
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The Data: Topographic Survey

Channel
E2 GPS STATION DESCRIPTION r Coastal

oasta
STN: 5TPHBIS_E2 01 BRIy

LOCATION:

Whitley Lake. Sandbasks
DESCRIPTION:

EA brass marker on sesul.
Opposite house uaber 49.

SURVEYED BY:

Channel Coastal Observatory
v

147102009

SESSION TIME
2 hours
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EIRSS0 C

LATITUDE 5( 0475 —
LONGITUDE: 1°55'50 44148"W ALTITUDE (m) ODN: 1713m
ELLIPSOIDAL HEIGHT (m): 49.103m (GPS ORTHOMETRIC HEIGHT)
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North Channel, Hurst Spit

Programme | N r Channe
== CMP, Completed 1 A Obsarvatory
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The Data: Lidar

Elevation
~2 yearly (alternating)
Higher in high-risk areas

1m horizontal resolution
(2m for older data)

Unfiltered/Filtered
Vertical accuracy +0.15m




The Data: Aerial Photo

« Aerial Photography
« 3 year frequency
*  Orthorectified
« FCIR
« 10cmgsd

« Habitat Mapping
* B-year frequency




The Data: Hydrodynamics Network

Wave o Tide
Characterise wave climate ~= 5. 4 Coastal flood and erosion | Provide data in
Design coastal defences —— i hazard 4 tandem with tide
BMP evaluation — = @2 Work alongside National ’ 8 gauges
~ Validation of numerical - =« « Tidal and Sea Level Facility . @ Barometric pressure,
. models ‘ : ' wind speed and
Forecasting & Prediction direction
Data Length \/ Data Length Data Len\gth W -
(Years) ‘ (Years) (Years)
e 5-75 e (-5 e 0-5
O 75-10 ® 5-10 ® 5-10
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The Data: Coastal Defence Assets

O:12 @3 W45 O
ge
Throston
35%
Grange
Stranton Asset Register
Foggy Furze g

Single point of reference
Any ownership

ABS9

Consistent Format

peod epuei8

0
B1276

Work in progress....
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Reports, Analysis and Resources

07-09 December 2024 M -~ e Annugl Wave Repor
Wave Height Return Period o i
Shannel Folkestone Directional Way
Observatory 100 = 7
ANNUAL SU ’
Folkestane
®: (=3 619260 € 133909 N
” Latitude: 51° 03.76' N
REPORT 20 E=N =R :
4 0.250 Buoy
4 .
°
Hours from High Water
= High Water n
= 1hour
= 2 nours
» 3 hours < A
P Storm Analysis
o " 5 hours
o o 8 hours Water level | Tidalstage | Tidal | Tidal | Max.
St threshold not exceeded i
* o = Date/Time I:l IT;I [:'l '; elevation® | (hoursre. | range | surge | surge
(oD) Hw) | () | (m) | (m)
03-Feb-2020 14:00:00 .95 | 7.7 | 53 | 167 0.6: HW = 6. - -
27-Dec-2020 07:00:C 94 | 83 |51 |17 1.2 HW - 4.50 -
13-1an-2020 23.00:00 75 | 67 | 49 |18 13 HW = 630 -
03-Dec-202013:30:00 | 268 | 71 | 51 | 179 2.4 HW = 540 - -
16-Feb-2020 06:00:00 264 67 | 49 | 174 1.75 HW +2 5.30 - -
e 21-0c1-202013:30.00 | 253 | 67 | 49 | 180 335 HW 610 | - -
28-Feb-202013:3000 | 250 | 63 | a9 177 2.75 HW 5.40 -
= * Tidal i ion is estit from the i tide levels (Admiraity Total Tide).
Joint return pe
®
=) o Joint return periods for water level and significant wave height are based on 0.5 hourly records and
0 2 < <
ad function_For mors details on the cop nction Dhoop & Thompson

2021. The grey point cloud th joint wave heights and water levels at

and Dover respectively, plotted against one another.

Folkestone
Tidal coefficient: 70, Moderate springs.

| Wave data are measured at NNRCMP wave buoys. Tide data are predicted at NNRCMP and NTSLF tide gauges. ‘
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Sl oty ﬂ:“ ; i£b-2020 14:00:00 [ ] 295 065 a.40 1in 5 years
> 300,000 - T T T T 8¢-2020 0 00 i 294 135 5.00 1in 5 years
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Open Access Data A\

https://

Realtime data

QC'd data
All Regions Northeast East Riding Anglia Southeast Southwest Northwest Sl y th AP I

National WMS

e All Regions Wave Reports

© Coastal Wave Network Report 2023 s daibalicdid d bbb bt Re po rtS/An a IyS i S
© Coastal Wave Network Report 2022

@ Coastal Wave Network Report 2021

@ Coastal Wave Network Report 2019

© Coastal Wave Network Report 2018

@ Coastal Wave Network Report 2017 By — " O G L = free to a I I .
© Coastal Wave Network Report 2016

© Coastal Wave Network Report 2015

© Coastal Wave Network Report 2014

© Coastal Wave Network Report 2011

& Coastal Wave Network Report 2008 J u St te I I u S Wh y/

© Coastal Wave Network Report 2007

© Coastal Wave Network Report 2006 Iy " e h : o ‘ What you re u S i ng

@ Coastal Wave Network Report 2005

@ All Regions Tide Reports th e d ata fo r!

& All Regions Meteorological Reports

@ Technical Notes and Reports
18 Assessing Drift and Step-Changes in Significant Wave Height at the Milford Wave Buoy Site TNOS - February 2025
18 Datawell Directional Waverider Mkill Buoys and Infragravity Waves BNO9 - January 2025
1A Tidal Prediction for NNRCMP Tide Gauges TNO5 - February 2024
18 Re-processing Datawell Directional Waverider Mklll heave data affected by breaking waves TR121 - June 2023
1A Comparison of Wave Parameters Measured at the Perranporth and Bideford Bay DWRs TNO4 - September 2022
18 Extreme Value Analysis for CCO Coastal Wave Data TNO3 - September 2018, updated July 2021
18 Supplement to TN0O3: Extreme Value Analysis Parameter Details 2017-2018 N_f,,ﬂ \,/'
18 Occurrence of Bimodal Seas around the English Coastline TN02 - June 2018 i =
1 Method for Extremes Analysis of Coastal Wave Data TNO1 - May 2018 2

00
o700 1000 1300 16:00 19.00 01:00 04:00 07:00

Time (GMT), Date: 11/09/25

@Progress Reports

W Maximum Wave Heigh! -8 Significant Wave Height — Storm alert threshold




Standardisation

SPECIFICATIONS

e Industry Standards
e Custom

QUALITY

e Clarity for Users
CONTROL

e Clarity for Contractors

e Exploring new technology
e Knowledge Exchange



Resilience & Data Length 7\

Storm Calendar & Beach Volume

FUNCTION

Based on

Define
e Hazard
* Impact

¢ Vulnerability

Understand
¢ Coastal
Process
e Historic
Response
e Predictions

ABSORB

Assess
¢ Real-time
monitoring
e Incident
Response

RECOVER

Monitor
e Post-event
surveys
e Historic
Response
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e Updating
risk, making
new plans...



Long Term Trends in wave climate

[ waveheight
I Wind Wave
I swell Wave
[ wave Dir
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20 year analysis — funded by SCOPAC
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Payo et al. 2018, Figure 13 —Mea
400 —Mex i

NNRCMP Data
Lidar
N Aerial Photography
Azl \ Topography
| ' ‘ Assets

Methodology for calculating recession
» Profile positioning

« Data/Methods decision making

» Underlying recession rates

Methodology for defining Origin Points
» Distinct from receptor line
* Ensuring longevity




?aking space

Local Scale Risk and Resilience: FCRIP and beyond
or sand

“adopting a more ecosystem

‘&%
“working with
nature to
safeguard our
approach to beach and dune coastal
management to reduce coastal communities”
communities' vulnerability” OUR FUTURE COAST

“along term
sustainable future

for the coast”

PresentDay | Strategy Implementation

Vears 10 Fastest
(estimated)

20 Slowest

Topographic, Bathymetric, Aerial imagery (> £400,000)
CoastSnap

Data supply & Monitoring Expertise

%00 430000 42100

37000

el . == 1 o
Knowledge exchange & Lessons Learned
sites

AMoo0 a0 4000 427000

Advice on radar installation, and setting up CoastSnap

Figure 2-20: FNPF results for AS (February 2014 event)

Analytical Insights & Expert Advice

Wave, Water Level, Topographic, Bathymetric
(30 years, > £1 Million)

Historic WL maxima, Synthetic Storm Events, Joint Probability



New Developments

University of
@s
Improving Coastal Resilience through Al-Driven Wave Predictions

outhampton =i
Testing machine learning-based wave prediction
historic data from NNRCMP

Testing at Milford

external (modelled) data (e.g. ERA5)

Statistical & simple ML models - poor predicted
capability

Wave Forecast for Milford
2 [ Wave Height (m)
Testing other methodologies from literature — | ‘
* Incorporating multiple datasets as drivers

Pilot Web Interface development

Courtesy of Fugro Marine

Storms at Milford - all years

Number of Days t

] Fn Sat Sun
Model Options
s to © Wave Height (historical)
Predict: 7
ave Hei istorical) + Sea
ave

Wave Height (historical) + Sea Temperature (OSTIA, Met Office)
Wave Height (histo

l) + Sea Temperature (OSTIA, Met Office) + Wind Speed (ERAS5)
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A resilient future for monitoring....

“An essential programme that builds national resilience.”

— Local Authority Stakeholder
USE TELL & VALUE ENGAGE & INFORM

- Explore the data * Tell us you use the data « Get involved
www.coastalmonitoring.org * When you download it « Annual Meetings
* If we ask (questionnaires) « Stakeholder Events
» Use the data, and encourage
others to use it * Tell other people you use the « Let us know what you need
data: help make us visible « Survey Reviews
« Record how/where/why you * Acknowledgements - Business Case Planning
use the data * When you present, report, e Email
reuse, discuss « Networking

 Tell the government you use . Give us Feedback
the data * On the data

* Funding Applications « On the website
 Business Cases « On anything

» Strategies
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