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This study proposes a method for predicting the
subsurface ocean environment and constructing
sound-speed profiles using sea-surface temperature
and salinity based on the hydrographic observation
dataset provided by the Korea Oceanographic Data
Center (KODC). The vertical temperature and salinity
profiles were predicted using latitude, longitude, year,
month, and depth as the basic input variables,
together with sea-surface temperature and sea-surface
salinity. The predicted profiles were then used to
calculate the sound-speed profiles based on the
Mackenzie sound-speed equation. The experimental
results show that incorporating sea-surface
temperature and sea-surface salinity improved the
prediction performance of vertical temperature and
salinity profiles, as well as sound-speed profiles, with
the greatest improvement observed in the prediction
accuracy of the vertical salinity profiles. The proposed
method is expected to facilitate the reconstruction of
subsurface ocean environments and sound-speed
profiles in various marine regions.

H2I 5HF2tZ (Subsurface Ocean Environment),
42 T 20t (Temperature Profile),
E& T2 (Salinity Profile),

S4 T2 (Sound-Speed Profile),
7|78t&(Machine Learning)
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Fig. 1. Locations of KODC observation lines and stations
in the East Sea
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Table 1. Dataset composition and data preprocessing

i +
Basic Inputs Basic Inputs + Surface

Information
Latitude, Longitude, Basic Inputs
Input Variables vear, +Sea Surface
P Month (sin, cos), Temperature
Depth + Sea Surface Salinity
Target -
Variables Temperature, Salinity
Train: 212,140 Train: 193,872
Dataset Split Validation: 12,693 Validation: 11,559
Test: 15,574 Test: 14,184
Month N4 2
Encoding (Emonth cos(ﬁmonth)
Depth
Transformation log(1+D)
. . L T -
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Table 2. Prediction performance of different models us—
ing basic inputs

Salinity Sound Speed
(°C) (psu) (m/s)

Temperature

Model Metric

MAE 3.6209 0.2502 12.8842

LR RMSE 43792 0.4049 15.2292

R? 0.6404 0.2151 0.5999

MAE 1.8628 0.1884 6.5085

RE RMSE  2.8551 0.3421 10.0637

R? 0.8472 0.4399 0.8253

MAE 1.6757 0.1624 5.9665

Bégst RMSE  2.3946 0.2834 8.5945

R? 0.8925 0.6157 0.8726

MAE 1.5381 0.1675 5.4199

MLP  RMSE 22417 0.2856 7.9665

R? 0.9058 0.6096 0.8905
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n)gth o &9 23 GES o] &t &2 A4
st 23}, MLP7} 24 MAE 4.7355 m/s, RMSE
7.6327 m/s U R*0.8910°. 2 7}% 43t A 5S U
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Table 3. Prediction performance of different models us—
ing surface information

Model  Metric Tem?lecr;ature S(aFI)iSnLSy Sour(wr(i /Ssg)eed
MAE 2.8641 0.2089 10.4675
LR RMSE 3.4712 0.3226 12.5835
R 0.7456 0.1981 0.7038
MAE 1.3449 0.0905 4.8801
RF RMSE 2.2219 0.1836 8.1566
R? 0.8957 0.7404 0.8756
MAE 1.3957 0.0890 5.1059
Bz)(gst RMSE 2.1451 0.1689 7.8674
R 0.9028 0.7803 0.8842
MAE 1.2973 0.1121 4.7355
MLP RMSE 2.0778 0.1896 7.6327
R 0.9088 0.7231 0.8910

2
O, RF2} XGBoost:= 7|& T
MAE Z4E H 3t MLP 9 A
QA RE AP oY, HE
m/sOo| A 4.7355 m/sZ 2F 12.6%
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