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The Development of Strategic Monitoring

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



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

www.coastalmonitoring.org

• DYNAMIC 
COASTAL 
PROCESSES

•DIRECTIVES
•PLANS
•POLICIES

EV
ID

EN
CE

Shoreline 
Management 

Planning

• Identify Management Policies
• High-level risk assessment, Long term 

planning

Strategies

• Identify how to achieve policies
• Assess economic, environmental and 

social approaches to risk management

Schemes

• Design and implementation of scheme 
to address policy need

• Option Design

Standard, 
repeatable and cost 
effective monitoring

Working closely with 
RMAs and coastal 

managers & engineers

Open access to data, 
analysis and reports



National Network of Regional Coastal Monitoring Programmes

www.coastalmonitoring.org
2

2
/1

2
/2

0
1

9
 V

id
e

o
 C

u
rt

e
sy

 o
f D

a
ve

 P
ic

ks
le

y,
 E

A



Available Data

Aerial 
Photography

Lidar

Topographic 
Beach 

Surveys

Cliff 
Survey

Terrestrial 
Ecological
Mapping

Bathymetry

Assets Waves

Tides

Incident 
Response 
Surveys

Analysis



Risk-based approach

Assets at risk

Exposure to Waves

Tidal Flood Risk

Geomorphology, Geology, Erosion 
Potential, Defence Type

Shoreline Management Plan 
Policy Option



Survey Reviews – risk balance
Coastal Processes
• Shoreline position
• Shoreline position variability
• Beach behaviour
• Beach behaviour variability

Management and Policy
• NAI: 22%
• HTL: 25%
• MR/BMP: 53% 



The Data: Topographic Survey



The Data: Bathymetry 
• Filling the “White Ribbon”
• MBES / MCA CHP
• Repeat Surveys (MBES/Single Beam)

• Mobility
• Survey Frequency
• FCERM need

North Channel, Hurst Spit



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 Photography & Habitat Mapping 

• Aerial Photography
• 3 year frequency
• Orthorectified
• FCIR
• 10cm gsd

• Habitat Mapping
• 6-year frequency



The Data: Hydrodynamics Network
Wave
Characterise wave climate
Design coastal defences
BMP evaluation
Validation of numerical 
models
Forecasting & Prediction

Tide
Coastal flood and erosion 
hazard
Work alongside National 
Tidal and Sea Level Facility

Met
Provide data in 
tandem with tide 
gauges
Barometric pressure, 
wind speed and 
direction



The Data: Coastal Defence Assets 

Asset Register

• Single point of reference

• Any ownership

• Consistent Format

• Work in progress….

26%
32% 8%35%

1,2 3 4,5 ?



Reports,  Analysis and Resources



Open Access Data
https://www.coastalmonitoring.org/

Realtime data
QC’d data
API
WMS
Reports/Analysis

OGL – free to all. 

Just tell us why/ 
what you’re using 
the data for!



STANDARDISED
• Industry Standards
• Custom

SPECIFICATIONS

• Clarity for Users
• Clarity for Contractors

QUALITY 
CONTROL

• Exploring new technology
• Knowledge Exchange

R & D

StandardisedStandardisation



RISK

Define
• Hazard
• Impact
• Vulnerability

PLAN

Understand
• Coastal 

Process
• Historic 

Response
• Predictions

ABSORB

Assess
• Real-time 

monitoring
• Incident 

Response

RECOVER

Monitor
• Post-event 

surveys
• Historic 

Response

ADAPT

Continuity
• Trend 

analysis
• Historic 

context
• Updating 

risk, making 
new plans…

15 months2 years5 years10 years20 years30 years40 years

Resilience & Data Length
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Storm Calendar & Beach Volume



Long Term Trends in wave climate

Spatial Patterns/FocusMagnitude
/yr (median)

Confidenc
e

Sites with 
sig. trend 

/37 (%)
Parameter

LMH

E/SE exposed sites
(-ve for Looe Bay)0.03s621

018 (49%)Wind Wave 
Period

Highest conf. for South 
Coast0.07s1

02721 (57%)Swell Period

Only South & Northeast 
coasts0.5o0336 (16%)Direction

Only South & Northeast 
coasts7 days3047 (19%)Bimodality

Whitby Only0.05 m1001 (3%)Wave Height

20 year analysis – funded by SCOPAC



National Scale Risk and Resilience: NCERM2

NNRCMP Data
• Lidar
• Aerial Photography
• Topography
• Assets

Payo et al. 2018, Figure 13

Methodology for calculating recession
• Profile positioning
• Data/Methods decision making
• Underlying recession rates

Methodology for defining Origin Points
• Distinct from receptor line
• Ensuring longevity



Local Scale Risk and Resilience: FCRIP and beyond

“adopting a more ecosystem 
approach to beach and dune 

management to reduce coastal 
communities' vulnerability”

Data supply & Monitoring Expertise
Topographic, Bathymetric, Aerial imagery (> £400,000)
CoastSnap

“working with 
nature to 

safeguard our 
coastal 

communities”

Knowledge exchange & Lessons Learned
Advice on radar installation, and setting up CoastSnap
sites

Analytical Insights & Expert Advice
Wave, Water Level, Topographic, Bathymetric
(30 years, > £1 Million)
Historic WL maxima, Synthetic Storm Events, Joint Probability

“a long term 
sustainable future 

for the coast”



New Developments
Improving Coastal Resilience through AI-Driven Wave Predictions

Testing machine learning-based wave prediction:
• historic data from NNRCMP
• external (modelled) data (e.g. ERA5)

Testing at Milford
• Statistical & simple ML models - poor predicted 

capability
• Testing other methodologies from literature
• Incorporating multiple datasets as drivers

Pilot Web Interface development
Courtesy of Fugro Marine 



A resilient future for monitoring….
“An essential programme that builds national resilience.”

– Local Authority Stakeholder

USE TELL & VALUE ENGAGE & INFORM

• Explore the data 
www.coastalmonitoring.org

• Use the data, and encourage 
others to use it

• Record how/where/why you 
use the data

• Tell us you use the data
• When you download it
• If we ask (questionnaires)

• Tell other people you use the 
data: help make us visible

• Acknowledgements
• When you present, report, 

reuse, discuss

• Tell the government you use 
the data

• Funding Applications
• Business Cases
• Strategies

• Get involved
• Annual Meetings
• Stakeholder Events

• Let us know what you need
• Survey Reviews
• Business Case Planning
• Email
• Networking

• Give us Feedback
• On the data
• On the website
• On anything…..
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