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Why is metocean important?
Metocean studies are crucial for offshore and 
coastal engineering due to several reasons:

Design: Metocean studies provide critical 
information for the design and installation of 
offshore and coastal structures. 

Efficient Operations: Accurate metocean data can 
improve operational efficiency by enabling better 
planning.

Safety: Understanding the metocean conditions of a 
particular area can help ensure the safety of marine 
operations.

Metocean 
data/analysis is 
used as input for 
engineering 
models.



Regional metocean 
data 

NORA3, NORA10, NORKYST

High-Resolution 
Data via 

Downscaling 
dnora, NORAC,   
metocean-ml

Post-Process
metocean-
stats/api

metocean-stats



Regional metocean 
data 

NORA3, NORA10, NORKYST

High-Resolution 
Data via 

Downscaling 
dnora, NORAC,  
metocean-ml

Post-Process
metocean-
stats/api

metocean-stats

~15 MNOK for 
NORA3 (wind, wave, 
storm surge)

~1+ MNOK/ 
Downscaling 

up to ~0.6 MNOK/metocean 
report (statistics)

Typical $$$ for metocean 
products



Open Metocean Data (hindcast) at MET

1. NORA3 (wind, waves, storm surge/Nordic)
2. NORAC (coastal waves)
3. NORKYST800 (ocean currents)

NORA3

NORAC

NORKYST800

Data: https://thredds.met.no/thredds/projects/nora3_subsets.html



Open Metocean Software Development at MET  

1. DNORA to dynamical downscale ocean 
wave data to high-resolution. 

2. metocean-api to extract metocean data as 
csv-files (import in e.g. excel) from hindcast 
datasets

3. metocean-stats to create metocean 
statistics for a specific location. 

4. metocean-ml for downscaling of metocean 
data using machine learning (under 
development)

metocean-ml

DNORA
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What is DNORA?
DNORA is an open-source Python package for dynamical downscaling
of wave hindcast and forecast using wave models
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SWAN

SWASH

REEF3D::FNPF

DNORA is available at: 
https://github.com/MET-OM/dnora

https://github.com/KonstantinChri/dnora
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Supported models in DNORA

Spectral 

models

Phase 

resolving 

models

SWAN
● Grid generation

● Wind forcing

● Boundary

● Input files

● Run model

WAVEWATCH III
● Grid generation

● Wind forcing

● Boundary

SWASH
● Grid generation

● Boundary

● Input files

● Run model

REEF 3D
● Grid generation

● Boundary

● Input files

● Run model

HOS-ocean
● Grid generation

● Boundary

● Input files

● Run model
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Why DNORA?

• The spatial resolution (3km) of NORA3 is too coarse for 
the complex Norwegian coastline. There is a need for 
downscaling!

• DNORA automates the pre-processing saving time and 
resources.

• It uses advanced modelling techniques for realistic ocean 
simulations 

• A tool that can be used for 
research/educational/practical purposes (coastal 
engineering, metocean design basis, climate studies, 
input for structural studies etc.)
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NORA3

From NORA3 to DNORA

Hs Hs
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Example: DNORA/SWAN using NORA3
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Example: DNORA(v1)/SWAN using NORA3
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Example: DNORA/SWAN using NORA3

model output



Implementation of marine structures in 
DNORA(v2)

DNORA Implementation by 

Jan-Victor Björkqvist (MET Norway)

Simulations by Master (Energy) student 

Marte S. Vindedal (UiB)

Example of marine structures: 
floating solar panels



Implementation of marine structures in 
DNORA(v2)

Simulations by Master (Energy) student Marte S. Vindedal (UiB)

99th percentile

Mean
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What is metocean-stats?
metocean-stats is a open-source Python tool for comprehensive statistics and visualization of metocean data. 
● The input data is provided as a Pandas DataFrame (time series of metocean variables) from a single

position.
● The tool also includes spatial statistics (maps).
● Source code: https://github.com/MET-OM/metocean-stats
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Easy to install metocean-stats via conda / pip 



Cloud Compatibility
metocean-stats is compatible with cloud 
computing services such as WEkEO 
JupyterHub (free Copernicus service), 
enabling seamless integration and usage 
within the environment.



Students: metocean-stats/automated report 



Costs  - Accessibility - Decision Making

• Cost Reduction: metocean-stats can drastically lower 
the cost of metocean analysis from MNOK to kNOK.

• Accessibility: Companies that previously could not 
afford metocean analysis now have access to this 
analysis.

• Enhanced Decision-Making: By providing affordable 
metocean analysis, companies can make more informed 
decisions regarding site selection, design, and 
operational planning.

NORA3 → metocean-stats → report → Decision Making



Questions?
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