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Creating MIKE21 Coastal Wave Propagation 
Model for OPW CFERM Study

Coastal and Offshore Symposium, UCC, 26th February 2026
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• MWP is an Irish owned company established in 1967.
• We have offices in Cork, Tralee, Limerick, Galway and 

London.
• We have approx. 220 Staff members.
• Engineering and Environmental Consulting Services
• Coastal Engineering Team

• Coastal Erosion Risk Assessment
• MARA Applications
• Coastal Protection Design, Contract Preparation 

and Management
• Coastal Studies and Associated Wave and 

Sediment Transport Modelling

Company Overview
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• Graduated from UCC Civil and Environmental Engineering in 2014

• PhD in Physical Scaled Model Testing Aspects of Floating Offshore 
Wind Platforms from UCD with MaREI Centre in 2019

• Chartered Engineer with Engineers Ireland, working as a Senior 
Design Engineer with MWP’s Coastal Engineering Team
• Coastal Protection Design
• Contract Preparation and Management
• Planning and MARA Consent
• Coastal Studies and Risk Assessments
• Ocean Wave Modelling

My Background
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Schedule A : Scope & Terms of Reference of Coastal Erosion Risk Management Study

OPW Guidelines for Coastal Erosion Risk Management Measures 
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Coastal Flood and Erosion Risk Management Studies
TRAMORE BAY, CO. WATERFORD

• Sandy Coastline, two beaches, rocky headlands either end, 
backed by dunes, Arklow Sand Bank offshore

BRITTAS BAY AND ENNEREILLY BEACH, CO, WICKLOW
• Bay bound by two rocky headlands, wide sandy 

Beach, Sand spit of dunes which fronts a coastal 
lagoon area
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MIKE 21 Software by DHI – Spectral Wave (SW) Module
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Creating a Mesh: Tramore

Land file
 (ICPSS 2010-2014 Baseline) –

Dataset
 Up-to-date Satellite Imagery

Bathymetric Data Points
 Infomar
 Pilot Coastal Monitoring Survey 

Programme
 Nearshore Bathymetric Survey

procurement to fill gap

INFOMAR LIDAR COVERAGE COASTAL MONITORING SURVEY PROGRAMME 2022
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Mesh Refinement: Brittas Bay & Arklow Bank
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Environmental Data – Waves and Wind

Copernicus Marine Service ‘CMEMS’
 Ocean Wave Reanalysis Product
netCDF files, convert to .csv with Python for MIKE21 input

DHI MetOcean Data Portal ‘MOOD’
 Wind from NORA3 & ERA5 
netCDF, .csv or .dfs0 files available
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Model Input Validation & Wave Propagation
 Measured quantities at a known 

location; Marine Institute M2 Buoy
 Validates CMEMS reanalysis data

 Trusted CMEMS verification data at 
Location A replicated by model

 Further propagated using the model 
inshore beyond the extent of available 
CMEMS reanalysis product data

 Notable high wave events from the last 
20 years on record to validate model 
behaviour

M5 Buoy

CMEMS Location A

Tramore Beach
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Model Checks – Behaviour as expected e.g. Tramore
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Model Calibration

 Water Level Conditions (fixed or Tidal 
over hours/days)

 Boundary Conditions
 Closed
 Open – Wave Parameters Input

 Wave breaking (on/off)
 White capping (on/off)
 Bottom Friction (grain size data)
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Model Setup Calibration – e.g. Brittas Bay & Ennereilly Model
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Significant Wave Height Comparison for Storm Ellen - Location B off 
Ennereilly Beach

Input: CMEMS Location A

CMEMS at Location B

MIKE21 Results ERA5 Wind Input
No White Capping

MIKE21 ERA5 Wind Input
with  White Capping
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Input Wave Range
MWD (degrees)

270 o240 o210 o180 o150 o120 o90oHs Intervals (m)
795924281046664640.5
958827911671071071251
235428271438267581.5

22886381164731272
0152442692820132.5
0862804113523
048172217303.5
025105133204
0135471004.5
062731005
031420005.5
01510006
01200006.5
00100007
00000007.5
00000008
00000008.5

CMEMS Wave data south of Tramore Bay

Frequency Distribution of Wave Height by
Wave Direction

Mean wave and wind directionInput Wave Conditions
270 o240 o210 o180 o150 o120 o90oWind

speed
(m/s)

Tp (s)Hs (m)

run31run26run21run16run11run6run1104.31
run32run27run22run17run12run7run2156.02
run33run28run23run18run13run8run3208.54
run34run29run24run19run14run9run42512.08
run35run30run25run20run15run10run53014.712

Representative set of input wave conditions to MIKE21
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Wave Runs – Examples in Brittas Bay Model
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Offshore Wave Condition frequency Table

Transformation Coefficients

Nearshore Wave Condition 
Frequency Table

CERC Formula/Shore 
Normal

Net Longshore 
Sediment 
Transport

CERC Formula for Sediment Transport
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Eg. Tramore Sediment Transport

T6T5T4T3T2T1

1,903,175826,708363,612528,150373,524180,556East

-- 82,056- 208,708- 86,751- 108,312- 124,883West

Total (east plus West)
1,903,175744,651154 ,903441,398265,21255,674Net

Net average across all tides, estimate of annual net transport volume (m3)

T6T5T4T3T2T1
4m wave

2,505- 1,366- 2,336- 224- 333- 463180 o

3,7169894581,4421,236830210 o

4,4582,9682,4032,3181,9191,137240 o

Sample 3-hourly sediment transport volumes (m3) for Storm Scenarios - 4m waves from the S & SW at High 
tide
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Summarising Findings and Relevance to CFERM Study

 Modelling allows us to detail the typical, prevailing coastal processes in a 
study area
 The inshore wave conditions can be estimated/quantified for changing 

water level conditions
 Net transport indicates potential areas of erosion or accretion

 By modelling extreme storm/wave events and changes in sea level as defined 
by Mid Range and High End Future Scenarios (MRFS and HEFS), climate 
change impacts are modelled

 This will inform the potential risks in the area which may need to be 
mitigated for

 CFERM Plan for any proposed measures of coastal protection or other 
preferred measures will draw on these findings
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Deirdre O’Donnell

E: deirdre.odonnell@mwp.ie

LinkedIn: www.linkedin.com/in/deirdreodonnelleng/

CONTACT INFORMATION


