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Validate?
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What you could do ..

$ mamba install wavyopen
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What you could do ..

from wavy import ms, cc, gc
from wavy.grid_stats import apply_metr

# retrieval
mso = ms(sd='2024-
name=missions, region=

# filter

msof = mso.filter_landMask().filter_distance_to_coast(1llim=

# qui k
msof .quicklook(m=True)

1 model

y oéo:msof, leadtime= ).populate()

# st g

cco.quicklook(ts=True, sc=True,
std_regression_line=True,
std_regression_col=

[‘cmems_L3_NRT']
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from 2024-01-01 10:29:52 to 2024-01-09 18:25:26 8.0 Hs[m]
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Scientific papers that used wavy

Hope, G., Seldal, T., Rabault, J., Bryhni, H., Bohlinger, P., Bjorkqvist, J.-V., and Coauthors, 2025:

53a with 3551 footprints: SFY—A Lightweight, High-Frequency, and Phase-Resolving Wave Buoy for Coastal Waters. J.

2020-11-01 00:00:00 UTC to 2020-11-10 00:00:00 UTC

Atmos. Oceanic Technol., 42, 133-154, https:/doi.org/10.1175/JTECH-D-23-0170.1.
Altiparmaki, O., Breivik, @., Aouf, L., Bohlinger, P., Johannessen, J. A., Collard, F., and Coauthors
(2024). Influence of ocean currents on wave modeling and satellite observations: Insights from
the one ocean expedition. Journal of Geophysical Research: Oceans, 129, e2024JC021581.
https:/doi.org/10.1029/2024)C021581

Dlberg, JT., Bohlinger, P., Breivik, @., and Coauthors (2024). Wave measurements using open

conda-forge / packages / wavyopen o1

source ship mounted ultrasonic altimeter and motion correction system during the one ocean
circumnavigation. Ocean Engineering, 292, https:/doi.org/10.1016/j.oceaneng.2023.116586.
Rabault, J., and Coauthors (2022). Openmetbuoy-v2021: An easy-to-build, affordable,
customizable, open-source instrument for oceanographic measurements of drift and waves in
sea ice and the open ocean. Geosciences, 12 (3).

Breivik, @., and Coauthors (2022). The impact of a reduced high-wind charnock parameter on

ignificant_height [m]

Copernicus CMEMS Product Quality Documents QuID

« Arctic Ocean Wave Hindcast system, ARCTIC_MULTIYEAR_WAV_002_013,
https://doi.org/10.48670/moi-00008

« Arctic Ocean Wave Analysis and Forecast, ARCTIC_ANALYSIS_FORECAST_WAV_002_014,
https://doi.org/10.48670/moi-00002

sea_surface_wave_si

wave growth with application to the north sea, the norwegian sea and the arctic ocean. Journal
1 of Geophysical Research: Oceans, €2021JC018196.
Halsne, T., Bohlinger, P., Christensen, K.H., Carrasco, A., Breivik, @. (2022). Resolving regions

Internal usage at MET Norway

known for intense wave-current interaction using spectral wave models: A case study in the
energetic flow fields of Northern Norway, Ocean Modelling,Volume 176.
Thomas, E. E., Miiller, M., Bohlinger, P., Batrak, Y., & Szapiro, N. (2021). A Kilometer-Scale

« operational validation of wave models

« project based validation of wave models

- operational and project based tuning of wave models wavy-based operational validation and education via frem foxithie Eumpean At Westherand
capacity building project SAREPTA

i2r, M. (2019). A novel approach to computing super

ilidation, Ocean Modelling, 139,
Vietnam Meteorological and Hydrological Administration (VNMHA) 404.

VNU University of Science (a part of Vietnam National University). The Department of
Meteorology, Hydrology and Oceanography uses the wavy to validate and calibrate wave
models.

Public operational validation tasks using wavy

Operational model validation for the Copernicus CMEMS product
ARCTIC_ANALYSIS_FORECAST_WAV_002_014 (https:/cmems.met.no/ARC-
MFC/Wave3kmValidation/index.html)

The Marine Dynamics and Environment Center (MDEC)
Mozambique (workshops)

PhD thesis with wavy

Fabien Collas, since 2023: Working with triple collocation, calibration, and extremes. Pr01ects wavy lS/ was contnbutlng to

Copernicus - CMEMS/ARC MFC (Arctic Monitoring Forecasting Centre) [EU]
FORESEE - Young Research Talents Grant [NFR - Norwegian Research Council]

TRl PO e Ushs Shis MstiRisd S ctarihe o COSY - Project on coastal altimetry from the [NOSA - Norwegian Space Agency]
udi u Glberg, : Wave Measurements Using Ship Mounted Sensors as part of the One B-WAVES - National Project [NFR]

O Expedition, Uni ity of B , https:/hdl.handle.net/11250/3071001. Norwegian
cean Expedition; University ot Bergen, ittps:/) 2SS 4 SAREPTA - Large capacity building project (https:/bistand.met.no/) [NORAD - The Norwegian M eteorgologicul

Agency for Development Cooperation] Institute

Master thesis using wavy

o

One Ocean Expedition - UN Decade of Ocean Science for Sustainable Development



model validation (metocean)
triple collocation

coastal satellite products

)

wavy - a package for effortless wave model validation

>
Motivation

Tasks related to Copernious CMEMS ARC-VIFC and support for capaclty bulding projects motivated
us to sireamiine effrss and develop a sofware facltating the valdation of wave model oufput against
in-situ_measuremenis and remolo sensing data. By commiting 10 cfstandards and providing

tocls wa pursus the goal of
making basio valldation tasks as efforlless as possible. Reducing the burden of retrieving end
procossing inpul data allows {0 focus on the important tasks of validation, modol developmert, and
o . for deveioping and i .

P

rimary Purpose

- simple and easy o use software package
- colocation of observations with model data

‘and advanced dala roirieval and validation fasks

- comprison between valication metiods

Key-features

Examples

Command g,

g regions of i iizing polygones
colocation of absarvafions with model dala
dump data to netedt following cf-convertion for further use
quicklook options

Retrieve satellte, apply fiers, and quickicoks
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Colocate and vaiidate
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Triple colloation

Strategy [T ——

- buid on existing services. y i s and wilies

- tailored to wave mode vaiidation

- use standards (e.g. cf) = — ity N
" vae o s s ity || L2 {7—j‘

- variables: Hs, U10, SLA, consoldate model

CMENS, AVISO, CCl, EUMETSAT, ..
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ToDo - WishList - Collaboration?

- Include moro and diferent satelite producs.

incorporate more collocation siralogies.

- more focus on spectral obsarvations and validation
- includa more variablos (dopends on producs)
- create more Interaciive applcations

wavy involvement

of

SEE - Young Research Talents Grant [NFR - Norwegian Ressarch Gouncl]

COSY - Project on coastal alimetry from the [NOSA - Norwegian Space Agency]

BWAVES - National Project [NFR - Nonwegian Research Council]

SAREPTA- Large capaclly bulding project hips:/ibstand.met o) [NORAD - The
Norwegian Agency for Developmert Cooperation]

One Ocaan Expoditon




