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Abstract — As various coastal environment studies are being conducted using publicly available coastal observa-
tion data, there has been a growing need for the improvement of the utilization of this data. To achieve this, it is
necessary to present a quantitative evaluation of the physical quantities measured at specific observation points,
rather than a qualitative evaluation. Therefore, in this study, a statistical method is proposed to estimate the region
of freshwater influence(ROFI) by using the variation and spatial gradient of water salinity at each observation point
of the marine environmental monitoring system from 1997 to 2021. The spatial variation of standard deviation,
considering the salinity dispersion characteristics of the area rather than the mean and mean gradient of salinity,
was identified as more suitable for estimating the ROFI. A value of Aco/As > 0.14(PSU/km) is proposed. The esti-
mated ROFI suggested by the proposed method is shown to be the main coastal areas near major rivers, while it is
expected that the current spatial arrangement of observation points does not sufficiently represent the ROFI in
some areas. The high estimated error of variation in unobserved areas is a limiting factor, so this error can be grad-
ually reduced through additional point expansion in the future. The proposed method is considered to contribute to
the scientific understanding of coastal areas, including the spread of freshwater.
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Fig. 1. Observation points of KOEM Marine Environment Moni-
toring System by ecoregion. CWS: Central West Sea, ES: East Sea,
1J: JeJu, KS: Korea Strait, SWS: South West Sea respectively.
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Table 1. Result of detection and exclusion of outliers in the marine environment monitoring system of the Korea Marine Environment
Management Corporation (KOEM) and serial oceanographic observation data of the National Institute of Fisheries Science (NIFS)

Variables Conditions Applied Dataset n
Surface Temperature (7;) T.>35&T,<-2.10 KOEM, NIFS 1
Bottom Temperature (7}) T,>35& T,<-2.10 KOEM 0
T,-T, (T,-T)>1 KOEM (Month 5, 8) 64
Water Salinity (S) S>40 KOEM, NIFS 1,112
potential of hydrogen (pH) pH>89 & pH<7.0 KOEM 117
T, S, pH T=Nan |S=Nan |pH = Nan KOEM 213
T, S, T,=Nan |S, = Nan NIFS 169
Observations of Duplicated Condition -20
Total number of missing and outliers 1,652
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Fig. 3. Mean (a), variance (b), coefficient of variations (c) of water salinity of each station. Auxiliary data (NIFS serial oceanographic obser-
vation data) was also used for surface distribution.
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Fig. 7. Spatial estimation result of mean (a) and variance (b) of water salinity within 30 km buffer area. Universal Kriging was used. Details
of the Han and Nakdong estuaries are shown in ¢ and d, respectively.
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