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Oceanic & Atmospheric Data

* Oceanic inputs — OPEM reanalysis data
Time resolution: daily
Spatial resolution: 1/20° — 1/16°

Sea surface current (U, V, SSH)

Atmospheric inputs - ECMWF ERA5 reanalysis data
Time resolution: hourly — daily
Spatial resolution: 1/4° — 1/16°

- Only 10 m above surface wind velocity (U10, V10)

Train set: 1993-2012 (20 years)

Test set: 2013-2014 (2 years)
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on the current
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Effects of wind+ on the current prediction

* The input of the next-day wind
(wind+) results in a significant
improvement in the Yellow Sea
as expected. In addition, open
sea areas also show some
Improvement.

* Yangtze River discharge
prediction is also improved
with wind+

 The effects of wind+ on the
strong geostrophic currents
such as the Kuroshio and the
East Korea Warm Current are
rarely seen.

using U, V, SSH, wind+

Seq: 1 [RMSE: 0.0254]
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Transfer learning
Oceanic input - OPEM reanalysis data

Source | Atmospheric input - ECMWF ERA5 data

data
* Train set: 1993-2012 (20 years)
soce s wanes | | o Test set: 2013-2014 (2 years)
SOURCE MODEL oo TARGET MODEL PUV’SSH’Wind+ TranSfer Iearnlng
f f

SOURCE DATA " TARGET DATA
(large amount) 1 (small amount)

Oceanic input — OPEM analysis data

https://www.v7labs.com/blog/transfer-
learning-guide

Target | Atmospheric input -KMA GDAPS data

data
 Train set: 2017-2020 (4 years)
* Test set: 2021 (1 year)
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Conclusions

* The U-shaped 3-D CNN model is applied to predict the sea
surface current around Korean peninsula.

* The Al model including the next-day wind data shows the
better performance than the other models. In addition, it
could successfully simulate extreme events caused by the
typhoon passage.

* Transfer learning can improve the performance of the sea
surface current prediction.

* High resolution ocean prediction system using CNNs can be a
practical and efficient way with a lightweight computing
power.
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