Nemo-NAA10km : A Nemo based ocean modelling configuration for North Atlantic & Arctic

Overview :

Nemo-NAA10km is a NEMO based regional ocean modelling configuration. Its domain covers the
North Atlantic ocean from a latitude of about 35°N, the Nordic Seas, the Arctic Ocean & a piece of
Pacific Ocean. Its resolution is about 10km, with increased resolution up to 8km in the Arctic. Its
interaction with the atmosphere works in forced mode only, and it has two open boundary
conditions (one in the Northern Atlantic and one in the Northern Pacific). Nemo-NAA10km is not a
climate model, but an ocean process model aimed at studying the underlying physics of processes,
and process changes. For this purpose Nemo-NAA10Okm is designed to provide realistic results
without any form of data assimilation or restoring. Its only form of control on temperature or
salinity is made at its open boundary conditions. And it is through a thorough representation of each
physical process, that it achieves a realistic representation of temperature and salinity fields within
its domain, even if long term simulations of more than 50 years are considered.

Nemo-NAA10km works in hindcast mode, forced by re-analysis (ERA5 for the atmosphere and
GLORYS for the ocean for example), or in climate downscaling mode forced by climate model
outputs (NorESM or EC-Earth for example).

The design of Nemo-NAA10km started in 2018, and used the Nemo-Nordic setup as inspiration
(https://gmd.copernicus.org/articles/12/363/2019/). Nemo-NAA10km was first based on NEMO
v3.6, and is now based on NEMO v4.2.2. Switching to new versions of NEMO permits to profit
from the most recent scientific and technical developments of the NEMO ocean engine.

Recent developments made on Nemo-NAA1Okm include the online coupling with the
biogeochemical model PISCES, and the use of the AGRIF tool to increase locally the resolution up
to 1km. These two developments were demonstrated to work together. The analysis of these
simulation is ongoing.

The NEMO ocean engine is a ocean modelling toolbox used, develloped and maintained by a huge
community of researchers, engineers and technicians worldwide (https://www.nemo-ocean.eu/).

Evaluation Procedure :

The evaluation procedure of Nemo-NAA1Okm is based on the long experience of physical
oceanography of IMR researchers, associating both experts in observations and ocean modelling.
The first validation step is sea level (SSH), for which a good representation is the sine qua non
condition for an ocean model to be realistic. This validation is made against tide gauges at high
frequency to ensure the representation of barotropic waves, which carry energy in the model, at
different velocities. Validation is made against tide gauges along the Norwegian coast, using hourly
output over several years. Correlation and RMSE are computed with and without tidal signals
included. The correlation of SSH including tides reaches more than 95 %, and more than 80 %
without tides. Baroclinic validation, sea ice cover and trends are described based on several
campaign of observations, and are still updated as these lines are written. Please refer to [11] and its
appendix for further details.
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Source Files :

Hindcast and downscaling simulations can be found at the following URL

https://ns5001k.web.sigma2.no/ROBINSON DIRECTORIES/NEMO-NAA10KM-
SIMULATIONS/
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