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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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Developing management 
techniques

• Accuracy of 
nearshore wave 
climate prediction

• Managed 
realignment 
opportunities

• Sediment transport 
modelling calibration

• Inadequate field 
data to provide 
calibration or 
validation of models •Performance of beach 

control structures

Impacts of unsorted 
recharge materials
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Historical approach

•Existing data generally 
localised at “beach 
management” sites.

•Inconsistent approach 
regionally

• Undefended stretches 
of shoreline 
infrequently 

monitored,  despite 
potential for local 

interaction with 
managed sites.



www. Channelcoast. org

An approach to regional 
programme design

• Risk based
• Cost effective
• Coordinated

– Local authority / EA 
partnership 

– 48 local authorities 
• Strategic and 

Operational benefits
• Expandable / 

transferable
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Risk based design framework
• Geomorphology 

/ geology
• Defence type
• Exposure / 

flood risk
• Strategic 

management 
option
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Programme 
structure

• Range of levels 
of monitoring
– High level on 

areas with beach 
management plans 
that require 
intervention eg 
recycle,  recharge

– Comprehensive 
programme in 
actively managed 
high risk areas

– Lower levels in do 
nothing areas
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Regional distribution of beach 
management sites
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Baseline surveys
– Accessible beaches

Land survey (RTK) spot 
height and ground model  

– Inaccessible beaches,  
cliffs,  tidal inlets

Combination LIDAR and 
aerial survey

– Baseline orthophoto 
survey whole region

– Baseline bathymetric 
survey across whole 
region 
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Regular surveys
Topographic

– Land survey (beaches) profiles 
• Over 8000 profile locations regularly surveyed
• frequency varies 1-2 times per year

– additional provision for post storm surveys
• spacing varies from 100m-500m
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Post storm 
surveys
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Beach management plan sites

Dense spot height surveys 
and ground models
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• Online GIS data viewer
– Real time wave and tide data
– High resolution data 

• orthophotos (0. 1 m)
• on the fly ground models (0. 5m LIDAR)
• Multibeam bathy – coming soon

– Multiple data sets
– FGDC metadata
– All data available for download
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• Low spatial resolution
– Point data

• High frequency
– Real time
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• Long time series
• Probability distributions
• Extreme events
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Direct Hindcast to 
buoy site

(Hs)

Regional trends 
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Individual profile scale

 
   

    

master profiles,  mean profiles and 
envelope
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High vertical cliffs
Sand dunes

Seawall and promenade

Many complex situations 
encountered on profiles and 
approx 8,000 profile locations in 
programmeBarrier 

beaches
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Back of promenade

Road or promenade with 
veneer of sand

Seawall

Stepped seawall

Designing master profiles

Constrained profiles
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Master profile extended vertically down to 
 lower boundary to meet dipping bedrock 

Direction of dip 

 
       

  
       

Varied bed rock geometry
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Individual profile scale

No spatial context
No consideration of anthropogenic influence
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Beach management impacts
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• Aggregation to management unit scale
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Impacts of groynes on profile 
change
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Management unit scale

• High temporal frequency
• Low spatial density
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• High spatial density
• Low temporal frequency

– Volumetric change based on ground 
model
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• High spatial density
• Low temporal frequency

– Mean high water contour change based 
on ground model data
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• Aggregation to management unit scale
• Annual temporal scale
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• Aggregation to management unit scale
• Cumulative temporal scale
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Beach management plan sites

Dense spot height surveys 
and ground models

Annual change analysis based on DEM
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• Annual change analysis based on DEM
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• Annual change analysis based on DEM
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• Management activity log
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Christchurch 
Bay

Poole 
Bay

Mudeford 
Sandbank
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• Impacts adjacent frontage
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© Environment Agency 1999

Use of LIDAR to identify 
flood risk areas

High density 
Single event
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© Environment Agency 1999

Flood Event Simulation of 
Christchurch Area, Using 

LIDAR Data

Flood Water at 0 metres
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© Environment Agency 1999

Flood Event Simulation of 
Christchurch Area, Using 

LIDAR Data

Flood Water at 1.0 metres
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© Environment Agency 1999

Flood Event Simulation of 
Christchurch Area, Using 

LIDAR Data

Flood Water at 2.0 metres



www. Channelcoast. org

© Environment Agency 1999

Flood Event Simulation of 
Christchurch Area, Using 

LIDAR Data

Flood Water at 3.0 metres
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Systematic regional trends
• Saltmarsh 

evolution
• 60 year 

data set
• Systematic 

regionwide 
loss 1 - 1 . 5% 
per year
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Systematic variability 
between models and 

measurements
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Systematic regional trends
• Regionwide volumetric 

changes
• Balanced with 

management activities

•Based on 
consistent approach 
to measurement
•Long term 
programme
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Concluding remarks
• Large scale long term 

data collection and 
management programme 
developed for coastal 
hazard management

• Data collected and 
analysed to consistent 
standards for all tiers 
of management

• GIS presentation and 
data aggregation styles 
developed for each 
management level

• Successful approach 
within shoreline 
management community 
in the UK
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