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Abstract: The Korea Oceanographic Data Center (KODC), overseen by the National Institute of
Fisheries Science (NIFS), is a pivotal hub for collecting, processing, and disseminating marine science
data. By digitizing and subjecting observational data to rigorous quality control, the KODC ensures
accurate information in line with international standards. The center actively engages in global
partnerships and fosters marine data exchange. A wide array of marine information is provided
through the KODC website, including observational metadata, coastal oceanographic data, real-
time buoy records, and fishery environmental data. Coastal oceanographic observational data from
207 stations across various sea regions have been collected biannually since 1961. This dataset covers
14 standard water depths; includes essential parameters, such as temperature, salinity, nutrients, and
pH; serves as the foundation for news, reports, and analyses by the NIFS; and is widely employed
to study seasonal and regional marine variations, with researchers supplementing the limited data
for comprehensive insights. The dataset offers information for each water depth at a 1 m interval
over 1980-2022, facilitating research across disciplines. Data processing, including interpolation and
quality control, is based on MATLAB. These data are classified by region and accessible online; hence,
researchers can easily explore spatiotemporal trends in marine environments.

Keywords: Korea Oceanographic Data Center (KODC); Northeast Pacific Ocean; data reconstruction;
water temperature; salinity

1. Summary

The Korea Oceanographic Data Center (KODC), operated by the National Institute of
Fisheries Science (NIFS), primarily collects, processes, manages, and provides domestic and
international marine science data and information. To achieve this objective, the collected
marine data are digitized, while all observations undergo quality control (QC) according to
the recommended standards of the Intergovernmental Marine Science Committee (IOC)
under UNESCO. The comprehensive data are available through the KODC website [1].
Additionally, KODC actively participates in relevant international cooperation programs
and activities to facilitate the sharing of international marine data and information. The
KODC website provides marine data and information, including observational metadata
and data on coastal oceanographic observations near Korea, real-time buoy observations,
and coastal fishery environmental monitoring, and satellite marine information and infor-
mation on abnormal ocean conditions, marine fish sulfur, red tides, jellyfish appearances,
and shellfish toxin.

Coastal oceanographic observational data—constituting one of the datasets operated
by the KODC—have been collected and become available six times per year during the
even-numbered months (i.e., February, April, June, August, October, and December) since
1961. The survey points for marine observational data are distributed as follows: 69 stations
in eight transects (102, 103, 104, 105, 106, 107, 208, and 209) in the East Sea, 52 stations in
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six transects (307, 308, 310, 311, 312, and 313) in the Yellow Sea, 54 stations in eight transects
(203, 204, 205, 206, 207, 313, 314, and 400) in the South Sea, and 32 stations in three transects
(315, 316, and 317) in the East China Sea, totaling 207 stations in 25 transects (Figure 1) [1].
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Figure 1. Locations of the KODC transects and observation stations in the Northeast Pacific Ocean.

The observational data provide vertical information for 14 standard water depths
(0, 10, 20, 30, 50, 75, 100, 125, 150, 200, 250, 300, 400, and 500 m). At each survey station,
various parameters are recorded, including water temperature, salinity, dissolved oxygen,
nutrients (phosphate, nitrite, nitrate, and silicon silicate), pH, transparency, air pressure,
observation survey line information, zooplankton species density, wet weight, dry weight,
and organic matter weight. These data are used by the NIFS to publish breaking news on
ocean conditions as well as weekly, monthly, and annual reports.

Coastal oceanographic observational data have been extensively used in comparative
and analytical studies on the seasonal and regional variations in marine conditions and
phenomena [2-8]. These data have been widely used in marine research, benefiting from the
continuous and long-term availability of oceanographic and environmental data spanning
several decades. However, the coastal oceanographic observational data provide limited
information at the standard water depths, such as sea temperature and salinity. As a result,
researchers often need to fill existing gaps with additional data, such as measurements at a
1 m interval, while in areas where observations are sparse, they need to conduct detailed
and effective analyses.

In-depth regional or station-specific temperature/salinity data analyses conducted on
an annual or monthly basis are essential for understanding past variations and trends and
comprehending various factors influencing marine environments. This dataset provides
researchers from multiple disciplines with easy access to comprehensive and detailed infor-
mation. The data span 43 years, from 1980 to 2022, and cover all 207 stations contributing
to the coastal oceanographic observational dataset, offering data at a 1 m interval for each
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water depth. These data are formatted as ASClII files to facilitate seamless use by researchers
in their respective research fields (Supplementary Materials).

2. Data Description

Raw coastal oceanographic observational data from the KODC were obtained as Excel
files through the KODC website [1]. The data from the KODC assigns quality control
(QC) flags to the observation data based on the UNESCO/IOC’s recommended ocean data
standards. The KODC website configured specific settings for the area, water depth, survey
line, and survey point for collecting the data. The observation dates were set to cover
1 year, from 1980 to 2022, resulting in the acquisition of 43 Excel files. These files were then
compiled into a single dataset.

It is important to note that access to the complete dataset for all 207 survey stations
provided by the KODC is limited to a maximum of 1 year. Similarly, data download is
restricted to a 1-year time frame. Therefore, obtaining the entire dataset from 1980 to
2022 requires performing multiple identical tasks and organizing the acquired Excel-based
observational data. This step is essential for analyzing spatiotemporal oceanographic data
from the same survey stations and transect lines over the entire period.

3. Methods

Coastal oceanographic observational data were processed using MATLAB (MathWorks
Inc. Boston, MA, USA, ver. R2023a). First, the Excel files were read using the “readtable”
function, and each data point was interpolated to a 1 m resolution using the “gridded
Interpolant” function [9]. The interpolation method used was the ‘pchip’ function, a
one-dimensional interpolation technique that preserves the shape of the raw data while
maintaining consistency with adjacent grid points. This method is commonly used in
marine-physics data processing [10]. Second, a primary quality control (QC) was performed
to filter out any anomalous data, and only values within the 040 °C water temperature
range and 0-37 psu salinity range were retained for analysis.

Occasionally, owing to adverse weather conditions, measurements were not conducted
during the regular observation period [10]. For example, measurements scheduled in
April may have been conducted in early May. To ensure uniformity of the long-term
observational data, the measurement times were adjusted to correspond to the regular
observation periods in even-numbered months (e.g., April). Interpolated data, including
the survey point, observation year, month, longitude, latitude, water temperature, and
salinity, were organized. The data were interpolated at a 1 m resolution, covering the
entire dataset.

The compiled files with data arranged at a 1 m resolution were available online as
a dataset. The dataset comprises data from all 207 survey stations from 1980 to 2022. It
includes information such as transect and station ID, observation year, month, longitude,
latitude, depth, water temperature, and salinity. Table 1 includes a sample of the data.

As an example of coastal oceanographic observational data, we conducted a compar-
ison between the raw and interpolated data of water temperature and salinity at survey
station 105-09 in August 2022 (Figure 2). The raw data show a linear connection between
the standard depths of 150 and 200 m. Conversely, the interpolated data remain within the
bounds of the observed data, and even in regions without measurements, they follow a
curved pattern similar to that of the actual data.

Because all survey stations are organized at a 1 m resolution for the entire 43-year
period, researchers can use the data for specific research purposes. If one desires to calculate
monthly or annual average values for specific survey stations and depths, the data can be
organized accordingly, and averages can be calculated for the selected months. Moreover,
with survey stations bearing East, Yellow, and South Sea labels, researchers can selectively
extract data for specific regions and conduct detailed analyses.
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Table 1. Sample dataset of water temperature and salinity data from each KODC transect and station
interpolated at 1 m depth intervals.

Water

Transe?t and Year Month Longoltude Latlsude Depth Temperature Salinity
Station ©) ©) (m) o) (psu)
102-04 1980 2 129.6150 36.0767 0 9.2300 34.6500
102-04 1980 2 129.6150 36.0767 1 9.3833 34.6447
102-04 1980 2 129.6150 36.0767 2 9.5316 34.6398
102-04 1980 2 129.6150 36.0767 3 9.6739 34.6354
102-04 1980 2 129.6150 36.0767 4 9.8095 34.6315
400-27 2022 12 127.0750 33.5050 71 19.0233 34.3205
400-27 2022 12 127.0750 33.5050 72 19.0220 34.3206
400-27 2022 12 127.0750 33.5050 73 19.0208 34.3208
400-27 2022 12 127.0750 33.5050 74 19.0195 34.3210
400-27 2022 12 127.0750 33.5050 75 19.0183 34.3212
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Figure 2. Comparison of raw and interpolated water temperature and salinity data with water depth.

The dataset is classified into four regions: East Sea, South Sea, Yellow Sea, and East
China Sea. Figure 3 shows the annual average water temperature and salinity values for
each region from 1980 to 2022. Based on the KODC data, the water temperature in the East
China Sea was the highest, followed in descending order by those in the Yellow, South,
and East Seas. In contrast, the highest levels of salinity were in the East and South Seas,
followed in descending order by those in the East China and Yellow Seas.
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Figure 3. Average water temperature and salinity in the East, Yellow, South, and East China Seas
from 1980 to 2022 (43 years).

4. User Notes

The provided spatiotemporal water temperature and salinity data were interpolated at
a 1 m resolution based on the KODC data. This long-term (43 years) water temperature and
salinity data help fill potential data required for identifying the effects of climate change on
the ocean environment. Fishery and marine science researchers can use the stream water
temperature data to search for populations, species shifts, water temperature inversions,
low-salinity phenomena, layer-specific temporal variations, and regional changes within
specific regions and depths. In addition, water temperature data can be used to examine
factors that may affect the ecological environment in the Northeast Pacific Ocean.

Supplementary Materials: The oceanographic data from the East, South, Yellow, and East China
Seas supporting this study have been uploaded as *.dat files to Google Drive. The following support-
ing information can be downloaded at: https://drive.google.com/file/d/1asG-AGur2tKlyVjLdg7
TQhcwMaNyoa3p/view?usp=drive_link) accessed on 1 January 2023. Dataset License: https://www.
nifs.go.kr/kodc/eng/index.kodc (Open KODC, NIFS, Korea), accessed on 1 January 2023.
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