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Scoping 
Phase

• Literature review

• Consultation

• Conceptual understanding

• Recommendations

Main 
Phase

• Historical trends analysis

• Numerical modelling

• Sand tracer experiment

• Synthesis of findings

Aim: improve understanding of governing
sediment transport mechanisms and pathways
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Scoping Phase



Holocene evolution

Geology

Geomorphology

Man-made controls

Management activities

Headland controls



Historic changes in the shoreline

20131800s

Visual inspection using GIS



Historic changes in the sea bed

Visual inspection using GIS



Beach and sea bed sediments

Silts Sands Gravels
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Coastal processes: tidal currents

Existing models



Coastal processes: tidal currents

Existing models



Coastal processes: tidal currents



Coastal processes: tidal currents



Coastal processes: waves



Coastal processes: waves



Coastal processes: relative sea level rise



Coastal processes: estuaries

River Aln 

(unconstrained)

River Coquet 

(controlled)



Coastal processes: estuaries



Coastal processes: sediment mobilisation
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Beach management: beach recharge



Beach management: colliery spoil



Sediment transport pathways



Key findings

• Relatively resistant solid geology

• Deposits of boulder clay (cliffs) and sand (dunes)

• ‘Headlands and bays’ coastline

Geological 
controls

• Weak rates of littoral drift, generally to S              *

• Generally confined within bays 

• Headlands and control structures

• Local reversals (gyres)                                         *

Littoral  

sediment 
transport

• Driven by storm events                                         *

• Tidal currents transport sediment (nearshore)

• Progressive returns to beaches

Cross-shore 
sediment 
transport

• Colliery spoil tipping (and cessation)                    *

• Beach recharge and recycling

• Sand extraction and navigation dredging

Coastal 
management



Historical Trends Analysis

• Lynemouth Bay

• Cambois Bay

• County Durham coastline

Main Phase





Lynemouth Bay







Numerical Modelling

LITDRIFT (longshore)

LITPROF (cross-shore)

Main Phase
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Sand Tracing Experiment

Main Phase




