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Open-source Python Tool: Metocean Engine 
Analysis of metocean (meteorological and oceanographic) conditions is essential to the design of marine structures, the 
marine operations, and the wind and wave energy resource assessments. This work presents the development of an 
open-source Python tool, called Metocean Engine, that aims to automate the metocean reporting based on the open-access 
NORA3 hindcast [1,2] by MET Norway and ERA5 [3] by ECMWF. It has two components: i) metocean-api that contains 
functions to extract time series in a csv-format and ii) metocean-stats that creates a variety of detailed metocean statistics.

https://github.com/MET-OM/metocean-api https://github.com/MET-OM/metocean-stats

df_ts.import_data(save_csv =True)

from metocean_api import ts
df_ts = ts.TimeSeries(lon=3.73, lat=64.6,
                      start_time ='1990-01-01', 
                      end_time  ='2020-12-31' ,
                    product ='NORA3_wind_wave' )

Several options for product are available:

➔ For wind NORA3 hourly data in 10, 20, 50, 100, 250, 500, 750m (Nordic Area): 

product=’NORA3_wind_sub’

➔ For atmospheric (pressure,temperature,precipitation,humidity, radiation) NORA3 hourly surface data 

(Nordic Area): product=’NORA3_atm_sub’

➔ For SST and atmospheric (wind, temperature, relative humidity) NORA3 3-hourly data in 50, 100, 150, 

200, 300m (Nordic Area): product=’NORA3_atm3hr_sub’

➔ For wave NORA3 sub data (Nordic Seas): product=’NORA3_wave_sub’

➔ For combined wind and wave NORA3 sub data (Nordic Seas): product=’NORA3_wind_wave’

➔ For wave NORA3 data (Nordic Seas + Arctic): product=’NORA3_wave’

➔ For sea level NORA3 data (Nordic Seas): product=’NORA3_stormsurge’

➔ For coastal wave NORA3 data: product=’NORAC_wave’

➔ For global reananalysis ERA5 (wind and waves): product=’ERA5’

The user needs to install the CDS API key according to https://cds.climate.copernicus.eu/api-how-to ,

Dataset: https://doi.org/10.24381/cds.adbb2d47

Import data from server to ts-object and save it as csv:

The time series (ts) object is initialized with the following command:

metocean-api
conda install conda-forge::metocean-api

Installation using conda:

metocean-stats

from metocean_stats.stats import general_stats

general_stats.scatter_diagram(data=ts.data,

                              var1 ='hs', step_var1=1,

                              var2 ='tp', step_var2=1,

                  output_file ='scatter_diagram.png' )

General Statistics

general_stats.table_monthly_percentile (data=ts.data, 
var='hs',output_file='hs_perc.csv')

general_stats.table_monthly_min_mean_max (data=ts.data,var='hs',
output_file='hs_min_mean_max.csv' )

general_stats.table_var_sorted_by_hs (data=ts.data,var='tp',
var_hs='hs',output_file='tp_sorted_by_hs.csv' )

Extreme Statistics

from metocean_stats.stats import extreme_stats

extreme_stats.return_levels_pot (data=ds.data, var='hs',

         periods=[20,50,100,1000],

         output_file ='rl_POT.png')

extreme_stats.return_levels_annual_max (data=ds.data,var='hs', 

periods=[20,50,100,1000],method=' GEV',output_file='rl_GEV.png')

extreme_stats.return_levels_annual_max (data=ds.data,var='hs',peri

ods=[20,50,100,1000],method=' GUM',output_file='rl_GUM.png')

extreme_stats.plot_joint_2D_contour (data=ds.data,var1= 'hs',

var2='tp',periods=[20,50,100,1000],output_file= 'joint2D.png')
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metocean-stats
conda install conda-forge::metocean-stats

Installation using conda:

from metocean_stats.stats import profile_stats

mean_prof = profile_stats.mean_profile(data = ds.data, vars =

             ['wind_speed_10m','wind_speed_20m','wind_speed_50m',

             'wind_speed_100m' ,'wind_speed_250m' ,'wind_speed_500m' ,

             'wind_speed_750m' ],

             height_levels =[10,20,50,100,250,500,750],

             perc =[25,75],

             output_file ='wind_profile.png' )

Wind Profile Statistics

Scatter Diagram

https://cds.climate.copernicus.eu/api-how-to
https://doi.org/10.24381/cds.adbb2d47

