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Abstract: Multibeam echosounder (MBES) backscatter data are influenced by underwater
sound absorption, which is dependent on environmental parameters such as temperature,
salinity, and depth. This study leverages CTD datasets from the Korea Oceanographic
Data Center (KODC) to analyze and visualize the spatiotemporal variations in absorption
parameters in the East Sea of Korea, which are subject to pronounced variability over
time and space. The legacy MBES backscatter data, originally processed using generalized
absorption parameters that neglected spatiotemporal variations, were compared with the
calibrated data. The calibration process included inverse calculation of water tempera-
ture with depth-specific average salinity values from the nearest KODC stations. This
calibration revealed discrepancies of up to 2.1 dB in backscatter intensity across survey
lines, highlighting the potential misrepresentation of legacy MBES backscatter data due to
site-specific absorption variability having been overlooked. By addressing these discrepan-
cies, this study underscores the importance of incorporating spatiotemporal absorption
variability into MBES calibration workflows. This integrated approach not only enhances
the reliability of legacy MBES data but also provides valuable insights for marine resource
management, seafloor mapping, and environmental monitoring in highly dynamic marine
environments such as the East Sea of Korea.

Keywords: underwater acoustics; sound absorption coefficient; conductivity—temperature—
depth; multibeam echosounder

1. Introductions

Multibeam echosounder (MBES) backscatter data require careful consideration of
environmental factors, particularly variations in water column properties such as temper-
ature, salinity, and depth [1-4]. These variations significantly influence the propagation
of sound in water, directly affecting bathymetric measurements and backscatter intensity
data. Without accounting for these factors, the analysis of seabed characteristics may yield
inconsistent results, especially in regions with dynamic oceanographic conditions [5-7].

MBES systems are widely used in marine research and industrial applications, in-
cluding for seabed mapping, navigation surveys, marine resource exploration, and en-
vironmental monitoring. They provide bathymetric data reflecting the topography and
morphology of the seabed, alongside backscatter intensity data indicating the acoustic
signal strength from the seabed. Both data types are essential for analyzing the physical
characteristics and spatial distribution of seabed substrates in marine environments [8-13].
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Globally, MBES has become a cornerstone technology for detailed seabed characterization
and habitat mapping [6,8]. However, traditional approaches to processing backscatter data
often rely on empirical models or averaged water column values, which fail to account for
site-specific or temporally varying oceanographic conditions. This has led to discrepancies
in the interpretation of backscatter data, particularly in areas characterized by complex
environmental variability [5,7,14-17].

The Korean seas present unique challenges for MBES data processing, due to their
highly variable seasonal and regional environmental characteristics. Influenced by major
currents such as the Kuroshio and Liman currents, these waters exhibit significant changes
in temperature and salinity across different regions and seasons [18-22]. For example,
localized shifts in salinity and temperature caused by these currents directly impact the
speed of sound and absorption loss in seawater, resulting in variability in backscatter
intensity. Despite these challenges, limited research has addressed the integration of site-
specific water column parameters into MBES backscatter data processing approaches,
particularly considering Korean waters [19,20,23,24].

In Korea, a significant portion of legacy MBES data were collected primarily for
simple surveying purposes, rather than scientific research. As a result, these datasets were
processed using empirical formulas or without consideration of water column properties at
all, failing to reflect temporal and spatial variations in oceanographic conditions [25]. Such
practices ignore the physical changes in the water column during data acquisition, leading
to potential discrepancies in the backscatter intensity results. These discrepancies are
particularly pronounced in regions, such as the Korean seas, with significant seasonal and
regional environmental variability. This underscores the need for a systematic approach to
re-process legacy MBES data using measured water column parameters [16,17].

This study aims to address these limitations by utilizing site-specific Sound Velocity
Profiler (SVP) and Conductivity—Temperature-Depth (CTD) data to re-evaluate legacy
MBES datasets. By correcting MBES datasets that have not adequately considered wa-
ter column parameters, this study evaluates how underwater absorption affects MBES
backscatter data. By re-calculating the absorption loss using water column information
and integrating site-specific parameters such as temperature, salinity, and depth, the study
seeks to mitigate discrepancies in the backscatter results. This approach enhances the repre-
sentativeness of legacy MBES datasets in explaining the physical variability of the marine
environment, thus improving their applicability for secondary analysis in scientific research
and industrial applications. Furthermore, it highlights the importance of collecting water
column information during MBES measurements, especially in dynamic environments
such as the Korean seas [5-7,26,27].

2. Materials and Methods
2.1. Data Processing

Figure 1 shows the proposed workflow, investigating the impact of sound absorption
of the water column while excluding other parameters, in order to better understand its
contribution to backscatter variations.
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Figure 1. Workflow for calibrating legacy MBES data using historical KODC CTD and SVP data to
improve backscatter measurements, including parameter explanations for each stage.

The legacy MBES data used in this study were collected from three coastal sites in
the East Sea of Korea near survey Lines 102, 208, and 209, as depicted in Figure 2. Legacy
MBES data acquisition was conducted using the Kongsberg EM3000 and EM2040C MBES
systems(Kongsberg, Norway) installed aboard the Ocean 2000 vessel operated by the Ko-
rea Hydrographic and Oceanographic Agency. The raw MBES data were recorded using
Kongsberg’s Seafloor Information System software (SIS5, Kongsberg, Norway) [1,2]. The
legacy MBES backscatter data, originally collected for non-research purposes, were obtained
without adequately considering site-specific water column variability. However, the Korean
seas exhibit significant temporal and spatial variability in oceanographic conditions due to
dynamic factors such as seasonal currents and regional characteristics. To analyze the extent of
these variations, historical CTD datasets from the Korea Oceanographic Data Center (KODC)
were utilized to visualize and assess the spatiotemporal changes in absorption parameters
across the East Sea. At locations where legacy MBES data were acquired, site-specific SVP
measurements during the surveys were used and compared with the 10-year averaged KODC
data to evaluate the deviations in absorption parameters. Using the mean salinity values
derived from the KODC CTD data, water temperature profiles were estimated using the SVP
measurements obtained from the legacy MBES surveys. These updated parameters were then
applied to re-process the legacy MBES backscatter data.

The calibration workflow for legacy MBES datasets began with decoding of the raw
MBES data to extract key acoustic parameters, including beam angle, position, orientation,
pulse length, power level, and backscatter intensity [28]. In the decoding stage, Time-
Variable Gain (TVG)—which was previously applied without considering site-specific
acoustic conditions—was re-assessed to account for signal loss due to water column ab-
sorption.

Following the decoding phase, georeferencing was performed to align the MBES data
with the Earth-fixed coordinates. This step involved correcting vessel motion parameters,
such as pitch, roll, and heave, and synchronizing sensor data with precise positional infor-
mation. The integration of these corrections ensured accurate mapping of the backscatter
data to their corresponding seafloor locations.
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Figure 2. (a) Map of all survey lines and points in Korean territorial waters where CTD data were
collected by KODC (KODC oceanographic survey map); and (b) three specific sites off the East Sea
coast used for MBES measurements (Sites A, B, and C).

In the next phase, source level correction was applied. The transmitted signal strength
was compared with system log values to correct for power variations during data acquisi-
tion. This step standardized the backscatter intensity measurements, making them suitable
for comparative analysis across different regions and conditions.

The effects of sound absorption through the water column on the MBES backscatter
data were investigated. Geometric spreading loss and absorption loss parameters were
re-calculated using site-specific water column information derived from the KODC datasets.
Absorption loss—represented by the absorption coefficient (x)—was determined based
on salinity, temperature, and frequency, enabling more precise compensation for signal
attenuation and scattering effects.

The final step involved applying Time-Variable Gain (TVG) correction using the re-
calculated absorption coefficients. This step mitigated the signal loss caused by distance and
water column variability by performing line-by-line adjustments of the backscatter intensity
data. By focusing specifically on the absorption parameter of the water column, this
workflow isolated its contribution to backscatter variations while excluding other factors.

2.2. Sound Absorption Coefficient Analysis

In order to determine the sound absorption coefficient in the East Sea, we applied the
Francois—-Garrison model, which accounts for the contributions of boric acid, magnesium
sulfate, and pure water to sound absorption [29,30]. The sound absorption coefficient
o(f) was calculated using the following equation based on KODC data, while the MBES
calibration results were based on the measured SVP data.

The sound absorption coefficient, «( f), is calculated using the following equation:

APy fif? n AP fo f
R+ i+ r?

a(f) = + A3Psf? [dB/km], (1)

]245
where Ay = 0.106%, P = 078pH ,and f; = 2.8y/ 5% x 10%~
The absorption due to magnesium sulfate, &agnesium sul fates 15 given by

N e sulfate = APy fof?
magneszum sulfate — f2 f2 7

1990

where Ay =052 x S, P, = 1,and f, = 8.17 x 105~
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The absorption due to pure water, Xpure water, is given by

2
Xpure water = A3P3f7,

where Az = 4.937 x 104 — 289x107 | o.41x107,

To clearly identify the overall trend of sound absorption across different water layers
in the East Sea, we calculated the total sound absorption. Total absorption in the East
Sea was determined by integrating the absorption coefficient with respect to depth and
adding it to the maximum depth, in order to account for the total absorption with respect to
bidirectional propagation through the entire water column. The formula for total absorption
(2) for a bidirectional path is

MaxDepth
Zn:ag i Ap+1 = 207011 [dB] )

Finally, to analyze the overall sound absorption trend across the water column in
the East Sea, we calculated the total absorption using a frequency of 300 kHz, which
is commonly used in MBES systems. The calculated results were then compared and
validated against historical MBES seafloor data.

2.3. Data Collection

The dataset for the East Sea comprises CTD measurements collected by survey vessels
of the National Institute of Fisheries Science (NIFS) from 1991 to 2021 and stored in the
KODC. Each region of the Korean seas is divided into specific lines and stations, where the
East Sea is categorized into 8 lines and 60 stations. CTD measurements were conducted
every two months, in order to reflect both seasonal and long-term changes [31].

Although data collection began in 1991, issues such as unclear station information
and data discontinuities occurred in the 1990s. Additionally, as summarized in Table 1,
external factors such as typhoons, vessel repairs, and logistical challenges occasionally
rendered certain data unusable. To ensure consistency in analysis, this study focused on
data collected between 2000 and 2021. The KODC dataset provides vertical profiles at
12 standard depth points (0, 10, 20, 30, 50, 75, 100, 125, 200, 250, 300, and 500 m).

Table 1. Missing CTD data for the East Sea during 2011-2021.

Day Missing Point Reason

Apr. 2011 102, 208, 209 All line Equipment error
Feb. 2017 102-00 Point Unobserved
Apr. 2018 209-00 Point Unobserved
Dec. 2018 208-02 Point Unobserved
Dec. 2019 102, 208 All line Unobserved

To calculate sound absorption at each station, coefficients were interpolated for these
standard depths in order to align with the specific depths of each survey station. This inter-
polation process was performed under the assumption that temperature and salinity remain
constant below 500 m [20]. The interpolation was conducted using the Akima interpolation
method, which ensures smooth and accurate results for environmental datasets [32,33].
When compared with raw CTD data at every 1 m interval, the interpolated results from
the standard depths showed minimal differences, validating this interpolation data from
the standard depths. These differences are presented in the Supplementary Materials
(Figure Sb), highlighting the consistency between the interpolated and raw datasets.

For seasonal analysis, one representative month from each season was selected to
evaluate the spatiotemporal variations in absorption parameters. As shown in Figure 2b,
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specific coastal areas with available MBES seafloor data were selected for further analysis.
Three stations were chosen, based on the availability of existing MBES datasets: Site A on
Line 102, Site B on Line 209, and Site C on Line 208. At these sites, the absorption parameters
derived from KODC data were compared with the site-specific SVP measured during MBES
surveys, in order to identify deviations and analyze the impacts of the spatiotemporal
variability of the water column on backscatter intensity.

3. Results
3.1. Seasonal Variations of Temperature, Salinity, and Sound Speed

Figure 3 shows the regional distribution of depth- and time-averaged temperature,
salinity, and sound velocity in the East Sea during August from 2000 to 2021. These figures
highlight the regional differences in temperature and salinity during August. Tempera-
ture is the key factor affecting the speed of sound and sound absorption characteristics.
When the overall variations across the East Sea were observed, August showed the most
significant deviations among the months. Notably, the deviation in temperature (Figure 3a)
showed a maximum variation of up to 3 °C in the southern coastal areas of the East Sea.
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Figure 3. Distributions of depth- and time-averaged (a) temperature, (b) salinity, and (c) sound velocity
and corresponding standard deviations in the East Sea of Korea for August from 2000 to 2021.
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To further investigate the seasonal oceanographic changes in the East Sea, the mean
and standard deviations of temperature (Figure S1), salinity (Figure S2), and sound velocity
(Figure S3) are provided in the Supplementary Materials. During spring (April) and
summer (August), surface water temperatures in some areas reached up to 25 °C, with
salinity levels decreasing due to freshwater input and rainfall. In contrast, during fall
(October) and winter (December), surface temperatures dropped as low as 2 °C, with
salinity levels increasing due to reduced freshwater input and higher evaporation rates.
The northern East Sea typically exhibited lower temperatures and higher salinity when
compared with the southern part, leading to regional differences in sound velocity. These
differences resulted in regional variations in sound velocity and acoustic properties.

Therefore, this study focused on identifying the differences in the southern coastal
region of the East Sea, where the greatest variations in water temperature were observed,
and in situ MBES surveys were performed. To simplify the process of obtaining results, a
MATLAB (R2023a) GUI was implemented, as shown in Figure S4.

3.2. Total Underwater Sound Absorption

Figure 4a shows the total absorption for August averaged over 21 years from 2000 to
2021 in the East Sea. Total absorption was higher in the deeper regions, but the variation
in the coastal area was also influenced by temperature and salinity. Figure 4b reveals a
seasonal variation of the standard deviation of the total absorption at 15 coastal points
(green stars marked in Figure 4a). The standard deviation of the total absorption coefficient
was not affected by the depth. These results suggest that, even when measurements are
taken in the same region during the same season, sound absorption coefficients can vary.
Higher absorption deviation values generally occurred during summer (August) and winter
(December), primarily due to greater fluctuations in water temperature. Conversely, lower
deviation values of the total absorption were observed in spring (April) and fall (October).
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Figure 4. (a) The total absorption in August averaged from 2000 to 2021 in the East Sea. (b) Graphs
showing standard deviation of total absorption at the 15 selected points in the southern coastal region
of the East Sea during one month (August).

In particular, the 15 points with the most pronounced seasonal variations (green stars)
showed lower total absorption due to shallower depths. However, similar to the variations
in temperature, salinity, and sound velocity shown in Figure 3, higher changes in sound
absorption were observed at these points. The region with the greatest deviation exhibited
a difference of approximately 14 dB. These seasonal and regional variations highlight the
importance of considering such fluctuations when calibrating MBES data, as they can
significantly affect sound absorption.
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To enhance the comprehension of the trends discerned in Figure 4b, the acoustic

absorption fluctuations for seasons apart from summer are incorporated in Supplementary
Figures S56-S8.

3.3. Sound Absorption from Water Temperature from SVP

The closest KODC measurement sites and the survey months corresponding to the
MBES data collection were selected to conduct a comparative analysis between the historical
temperature data from KODC and those inferred from the SVP measurements during MBES

operations. The results, including temperature and absorption coefficient calculations, are
shown in Figure 5.
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Figure 5. (a) Comparison of the 11-year mean and standard deviation of temperature at KODC
102-04 point (Site A) with SVP-derived water temperature in April. (b) Comparison of the 11-year
mean and standard deviation of temperature at KODC 209-04 point (Site B) with SVP-derived water
temperature in April. (c) Comparison of the 11-year mean and standard deviation of temperature
at KODC 208-02 point (Site C) with SVP-derived water temperature in October. (d) Comparison of
the absorption coefficients at Site A in April between the 11-year average KODC data and SVP data.
(e) Comparison of the absorption coefficients at Site B in April between the 11-year average KODC
data and SVP data. (f) Comparison of the absorption coefficients at Site C in October between the
11-year average KODC data and SVP data. The frequency was 300 kHz.

At Site A, the distance between the SVP measurement location and the KODC mea-
surement point was approximately 180 m, with near-identical measurement times. The
temperature derived from the SVP data was close to the 11-year (2010-2021) mean and
within the standard deviation range of the KODC dataset. Temperature fluctuations ranged
between 3.61 °C and 0.70 °C relative to the KODC mean. Similarly, the absorption coeffi-
cients calculated at Site A showed minimal deviation (<3 dB/km) from the KODC average,
indicating high reliability in the corrections applied.

In contrast, Sites B and C exhibited significant spatial and temporal discrepancies.
At Site B, the SVP measurement location was approximately 6 km away from the nearest
KODC station, and the time difference between measurements was about 1 month. This

resulted in notable differences in temperature (up to 8 °C) and absorption coefficients (up
to 15 dB/km).



Appl. Sci. 2025, 15,1131

9o0f 16

At Site C, the spatial separation was approximately 10 km, with a measurement time
difference of more than 1 month. The temperature and absorption coefficient profiles
showed substantial deviations, up to 5 °C and 15 dB/km, respectively.

SVP-based temperature and absorption coefficients at Site A were validated against
the KODC dataset, thus confirming their reliability. However, for Sites B and C, the spatial
and temporal differences led to inconsistencies in temperature and absorption coefficient
values. These discrepancies underscore the importance of in situ measurements of SVP
during MBES surveys.

This analysis highlights the importance of accounting for the spatiotemporal variabil-
ity of temperature and absorption parameters when calibrating MBES backscatter data.
Accurate water column measurements—particularly in dynamic environments such as the
Korean seas—are essential for minimizing uncertainties in backscatter data and improving
the reliability of re-calibrated results.

3.4. Multibeam Echosounder Calibration

The MBES maps collected from Site A (situated in proximity to the KODC 102 line-04
point) were processed employing the sound absorption coefficients obtained from SVP
data. Historical oceanographic parameters recorded in April 2010, including a salinity
measurement of 34 psu and temperature of 9 °C, served as the basis for data calibration.
During the survey, the temperature from SVP indicated a marginally elevated temperature
of 9.4 °C and salinity of 34.2 psu, culminating in a maximum discrepancy of 1.68 dB per
line when computing the difference between the calibrated MBES backscattered intensity
and the original uncalibrated outcomes. Figure 6 elucidates these differences, delineating
the fluctuations in depth, original data, and the consequential effects of calibration of
sound absorption on the backscattering map. The difference between the unprocessed and
calibrated backscattered intensity was low but varied across the mapping lines.

Site B (located in proximity to the KODC 209 line-04 point) was subjected to a com-
parable data processing methodology, albeit with distinct variations in the environmental
parameters. The map acquired from the MBES was initially calibrated using empirical
measurements obtained in June 2019, which indicated a salinity level of 34.2 psu and a
temperature of 9 °C. Nevertheless, the SVP recorded during the survey indicated a temper-
ature of 10.6 °C, thereby necessitating modifications to the sound absorption coefficients.
Following the application of these adjustments, the maximum deviation was reduced to
2.1 dB per line. Unlike Site A (Figure 6), Site B exhibited notable regional differences across
the left, right, and central areas, highlighting variations in sound absorption across these
sections. Figure 7 provides a comparative analysis of the depth profiles alongside the
differences in sound absorption before and after the calibration process.

For Site C (located near the KODC 208 line-02 point), the MBES seafloor map was cali-
brated utilizing SVP measurements from September 2016. Due to the absence of concurrent
CTD measurements, empirical data from October 2016—indicating a salinity of 33 psu and
a back-calculated temperature of 16 °C—were employed. The actual SVP data during the
survey revealed a salinity of 34 psu and a temperature of 15.62 °C, necessitating further
calibration to align with these parameters. This calibration achieved a reduction in sound
absorption discrepancies by 1.92 dB, as illustrated in Figure 8, which contrasts the raw and
calibrated MBES maps. Site C represents the largest and most extensively mapped area,
with less pronounced variations across individual lines but regional differences in the right
central region (35° 26'). Site C exhibited larger discrepancies, although the differences were
less extensive than those observed at Site B (Figure 7).
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Figure 6. MBES maps and SVP-based calibration results at Site A: (a) Bathymetric map from MBES mea-
surement with measurement points for water depth and SVP (black stars), (b) unprocessed legacy MBES
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Figure 7. MBES data and SVP-based calibration results at Site B: (a) Bathymetric map from MBES
measurement with measurement points for water depth and SVP (black stars), (b) unprocessed MBES

backscattered map, (c) calibrated MBES backscattered map employing the sound absorption coeffi-

cient, and (d) differences between unprocessed and calibrated backscattered values. Backscattering
(BS) denotes the intensity of the backscattered signal (in dB) for the difference at each point.
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Figure 8. MBES data and SVP-based calibration results at Site C: (a) Bathymetric map from MBES
measurement with measurement points for water depth and SVP (black stars), (b) unprocessed MBES
backscattered map, (c) calibrated MBES backscattered map employing the sound absorption coeffi-
cient, and (d) differences between unprocessed and calibrated backscattered values. Backscattering
(BS) denotes the intensity of the backscattered signal (in dB) for the difference at each point.

4. Discussion

In this study, we evaluated the influence of sound absorption coefficients on MBES
backscatter calibration in the East Sea of Korea. The results demonstrated that spatiotem-
poral variations in absorption coefficients arise due to seasonal and regional differences,
driven by dynamic oceanographic processes such as cold currents and distinct water masses.
By integrating site-specific parameters into the calibration workflow, we addressed these
variations and improved the consistency of the calibrated backscatter data. Specifically, Site
A—where the spatial and temporal discrepancies between SVP and historical KODC mea-
surements were minimal—showed better agreement in the calibrated results. However, for
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Sites B and C—where the spatial and temporal differences were more pronounced—greater
discrepancies in backscatter intensity were observed [5-7].

The integration of SVP and historical CTD datasets enabled the calculation of sound ab-
sorption coefficients and re-processing of legacy MBES data. While historical CTD datasets
provide a valuable resource for understanding long-term trends, they are constrained by
physical limitations, such as the lengthy time required for data collection and processing.
Similarly, SVP measurements also face certain physical limitations but offer more favorable
conditions when compared with CTD datasets. SVP data are more practical for coastal
surveys, due to their ease of acquisition and frequent availability, allowing for calibra-
tion of MBES datasets compared with the more resource-intensive CTD measurements.
This distinction highlights the complementary role of SVP data in addressing some of the
challenges associated with the sole use of CTD data in dynamic marine environments.

This study, while focusing on a specific case in the East Sea of Korea, provides valuable
insights into the calibration of MBES backscatter data with the sound absorption of the
water column in various oceanic environments. The differences in backscattered intensity
between legacy MBES data and the data calibrated for the water column absorption, based
on SVP and CTD data, may appear modest at up to 2.1 dB. However, these differences are
significant when considered in the context of deeper waters operating at lower frequencies.
Previous studies on absorption loss uncertainties have demonstrated that as operating
frequencies decrease in deep oceans, particularly at 30 kHz, the impact of absorption loss
becomes more pronounced [7]. For example, the maximum absorption loss uncertainty is
3.3 times greater in deep waters at 30 kHz compared with shallow waters at 300 kHz, illus-
trating a substantial amplification of uncertainty with greater depth and lower frequency.
Expanding this methodology to other ocean environments with diverse oceanographic
conditions would further validate its applicability and provide broader insights into MBES
calibration practices.

Other studies have suggested frameworks for quantifying uncertainties in seafloor
acoustic backscatter, which could serve as a reference for improving error estimates in cali-
bration processes [29,30]. While this study primarily focused on evaluating spatiotemporal
variations in sound absorption coefficients, we acknowledge the absence of a compre-
hensive sensitivity analysis as a limitation. Future work should include error budgets or
uncertainty quantifications for the absorption parameters derived using models such as
the Francois—Garrison formulation. Such analyses would strengthen the robustness of the
calibrated MBES backscatter data, as well as providing additional insights into potential
errors associated with environmental parameter estimation. When calculating absorp-
tion coefficients using SVP data, the calibrated backscatter data better reflected the local
environmental conditions, reducing uncertainties associated with legacy datasets [1,25].

Despite the advantages of integrating SVP data, challenges remain under field con-
ditions where neither SVP nor CTD measurements are readily available. In such cases,
Expendable Bathythermographs (XBTs) present a viable alternative for obtaining essential
water column data. XBTs are cost-effective, portable, and capable of providing temperature
profiles that can be combined with approximate salinity values from historical datasets to
calculate sound absorption coefficients. While XBTs cannot directly measure salinity, this
hybrid approach can mitigate the limitations of using historical data alone, providing a
more robust framework for MBES calibration.

The observed deviations in absorption coefficients at Sites B and C underscore the lim-
itations of relying solely on historical data, particularly when real-time SVP measurements
are unavailable. However, legacy MBES datasets collected for non-research purposes can
still be effectively re-processed if spatiotemporal conditions align with historical CTD or
other reference datasets. This study highlights the need for operational guidelines during
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MBES surveys, ensuring in situ water column measurements and their incorporation into
the calibration process. Such protocols and guidelines can improve the consistency of
MBES datasets and enhance their applicability in scientific research and industrial applica-
tions [5-7].

Future research should expand upon this study by investigating how other factors—
including turbidity, suspended particles, and strong currents—influence sound absorption
and MBES backscatter intensity. Regions such as the South and West Seas, which are
characterized by higher turbidity, dynamic currents, and increased suspended particle
concentrations, present unique challenges. Understanding the contributions of these
additional parameters can provide a more comprehensive approach for MBES calibration.

In summary, this study highlights the benefits of accounting for spatiotemporal varia-
tions in sound absorption coefficients when calibrating MBES backscatter data. By incorpo-
rating site-specific parameters into the calibration process, the consistency of legacy MBES
datasets can be improved, thus contributing to more reliable seafloor mapping, effective
marine resource management, and enhanced environmental monitoring in dynamic ocean
environments such as the East Sea of Korea.

5. Conclusions

This study evaluated the impacts of absorption coefficients on MBES backscatter data
calibration in the East Sea of Korea, integrating historical CTD datasets from the KODC
and in situ SVP measurements. By calculating absorption coefficients and incorporating
site-specific water column parameters, the calibration process reduced discrepancies in
backscatter intensity, with differences of up to 2.1 dB observed. These results demonstrate
the feasibility of re-processing legacy MBES datasets to better align with measured oceano-
graphic conditions. The findings suggest the importance of understanding spatiotemporal
variations in absorption parameters for MBES calibration. The influences of other environ-
mental factors, such as turbidity and suspended particles, in regions such as the South and
West Seas could be considered in future research, which may provide additional insights
for the improvement of calibration methodologies.
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