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Abstract — This study analyzed the interlayer correlation and spatial distribution characteristics of suspended sol-
ids in surface and bottom waters along the Busan coasts, using observational data. It also examined how the spa-
tial distribution of suspended solids changes with increasing distance from the Nakdong River. The analysis was
based on a total of 672 observations collected over 15 years from the Marine Environmental Monitoring Net-
work of the Ministry of Oceans and Fisheries. The results showed that the average concentration of suspended
solids in the Busan coastal waters was 6.97 mg/L in the surface layer and 11.65 mg/L in the bottom layer. The
coefficient of determination (R?) between surface and bottom concentrations across all data was 0.1038, indicat-
ing a generally weak correlation. However, significant correlations were observed at individual stations. The
highest R? value of 0.458 was recorded at station Q12, located in the front sea area of the Nakdong River estuary,
suggesting a strong influence from the river. A relatively high R? value of 0.3834 was also observed at station Q6,
located in the front sea area of Suyeong Bay, likely due to the dominant influence of the Suyeong River. Areas
where surface and bottom suspended solids fluctuated simultaneously were mainly between station Q12 (Nak-
dong River estuary) and station Q9 (front sea of Yeongdo). As the distance from the Nakdong River increased,
the interlayer correlation of suspended solids tended to decrease. These findings suggest that the direct influence
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of suspended solids from the Nakdong River is primarily limited to a specific area extending to the western sea of
Yeongdo. Beyond this, starting from the eastern sea of Yeongdo, other oceanographic factors appear to play a
more significant role. In particular, station Q6 in Suyeong Bay exhibits complex marine environmental character-
istics, with relatively high interlayer correlation due to localized river inflow from the Suyeong River. This study
is based on data from selected observation stations, and acknowledges limitations in deriving definitive conclu-

sions. Further research is needed.

Keywords: Busan coast(5-%t $121), Nakdong river water(Y-57 S+ <), Observation data(¥= AF&.), Sus-
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Fig. 1. Location of sampling stations of suspended solids in the Busan coast.

Table 1. Current status of sampling stations

Station ;{;fl(t)rg Location Watzn(;epth 8;3 D(a;?nlf;r;))d Remark
Q1 CK2439 35°22'03"N 129°2428"E 69 60 Feb. 09~Nov. 23 East side of Jinha beach
Q2 CK2437 35°18'00"N 129°17'30"E 29 60 Feb. 09~Nov. 23 Southeast of Imrang beach
Q3 CK2435 35°17'00"N 129°16'49"E 30 60 Feb. 09~Nov. 23 Southeastern part of Munjung-ri
Q4 CK2436 35°10'00"N 129°13'00"E 26 60 Feb. 09~Nov. 23 In front of Songjeong beach
Q5 BK1414 35°08'50"N 129°10'10"E 20 60 Feb. 09~Nov. 23 In front of Haeundae beach
Q6 BK1430 35°08'01"N 129°09'18"E 19 44 Feb. 13~Nov. 23 South of Suyeong bay
Q7 BK1428 35°07'05"N 129°08'17"E 23 44 Feb. 13~Nov. 23 East side of Igi-dae
Q8 BK1420 35°0420"N 129°07'14"E 38 44 Feb. 13~Nov. 23 Southwest of Oryukdo
Q9 BK1418 35°02'51"N 129°02'45"E 24 60 Feb. 09~Nov. 23 South of Yeongdo
Q10 BK1419 35°02'05"N 129°00'44"E 26 60 Feb. 09~Nov. 23 Gamcheon port entrance
Q11 CK2433 34°58'35"N 128°58'00"E 42 60 Feb. 09~Nov. 23 West of Mokdo
Q12 BK1402 35°00'46"N 128°55'38"E 25 60 Feb. 09~Nov. 23 Nakdong River Estuary

% Data source: Marine Environment Information System [2025]
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Table 2. Results of minimum, maximum, and average suspended solids concentrations (mg/L) and regression curves for each water layer at the

survey site
. Min. value Max. value Ave. value Regression ro th
Station (Correlation  (Coefficient of
() GX) A C(y) G(x) A Gy G A curve cg. coefficient)  determination)
Ql 1.6 2.9 1.3 174 522 348 53 159 10.6 y=0.0572x+4.2381 0.1614 0.0260
Q2 0.2 23 2.1 344 364 20 6.8 107 3.9 y=0.2499x+3.8707 0.3161 0.0999
Q3 1.6 3.1 1.5 178 37.6 198 64 11.6 5.2 y=0.0966x+5.2087 0.1972 0.0389
Q4 0.8 2.5 1.7 260 400 140 66 126 6.0 y=0.0765x+5.4015 0.1764 0.0311
Q5 0.8 2.5 1.7 278 340 62 72 9.3 2.1 y=0.2790x+4.4150 0.3084 0.0951
Q6 2.6 2.8 02 223 210 -13 8.6 8.9 0.3 y=0.7131x+2.1706 0.6192 0.3834
Q7 1.4 2.3 0.9 193  26.1 6.8 74 108 3.4 y=0.3020x+4.0009 0.4398 0.1935
Q8 1.3 3.1 1.8 137 43.6 299 65 13.1 6.6 y=0.1429x+4.6521 0.3456 0.1194
Q9 2.0 3.6 1.6 217 599 382 7.1 11.3 42 y=0.1988x+4.8266 0.4475 0.2003
Q10 1.1 2.8 1.7 349 520 17.1 85 144 59 y=0.2062x+5.3071 0.3717 0.1382
Q11 0.3 1.6 1.3 334 355 21 6.7 112 45 y=0.3367x+2.6810 0.3894 0.1516
QI2 1.4 22 08 31.7 350 33 94 130 3.6 y=0.6175x+1.2387 0.6767 0.4580
Alldata 0.2 1.6 1.4 349 599 250 697 11.65 4.68 y=0.1967x+4.6733 0.3222 0.1038

% C, and C, represent the suspended solid concentrations in the surface and bottom layers, respectively. And A=C, - C..
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Table 3. Annual field observation results of Nakdong River discharge
Ave Cross Ave. . Cross Ri
Date % water River sectional Velocity Rive Measuring ~ Date X water R!ve sectional Velocity Measuring
level width area d1scharge method level width area dlscharge method
year mm-dd m m m? m/s m’/s year mm-dd m m m? m/s  m’/s
2010 08-18 2.86 483.72 3,735.84 1.34 5,104.30 Floater 2017 08-28  2.23 480.42 4,448.53 0.05 217.51 ADCP
04-26 229 47449 3,792.90 0.03 10299 ADVM 09-12  2.26 483.86 4,227.32 0.25 1,054.65 ADCP
07-12  4.04 349.50 5,118.04 2.01 10,292.56 Floater 04-11 229 491.09 4,498.93 0.13 599.74 ADCP
2011 07-13 294 326.52 4,372.06 1.46 6,384.31 Floater 07-02 221 497.21 4,088.27 0.92 3,768.53 ADCP
07-21 229 465.60 3,897.70 0.05 204.08 ADVM 2018 08-07  2.32 486.56 4,191.25 0 7.40 ADCP
09-23 2.25 485.70 4,120.20 0.07 298.32 ADVM 08-08  2.30 486.81 4,309.97 0.03 117.82 ADCP
2012 04-05 2.17 479.31 3,880.60 0.2 76999 ADVM 10-06  3.74 821.68 4,819.11 1.85 8,936.70 Floater
06-27 232 483.16 424721 0.03 112.08 ADVM 10-07  3.42 558.02 4,619.83 1.62 7,481.67 Floater
03-13  2.19 491.49 4213.55 0.03 11472 ADVM 01-17  2.40 49341 441246 0.01 3853 ADCP
2013 09-11 2.32 486.71 4,633.68 0 -17.10 ADVM 03-27 235 485.84 442430 0.01 3293 ADCP
11-20  2.19 481.31 3,997.87 0.01 2199 ADVM 04-18  2.37 49442 4,576.74 0.02 89.44  ADCP
03-10 230 48498 4,721.80 0.01  35.81 ADVM 05-28  2.30 485.74 4,159.37 0 18.58  ADCP
04-08 2.29 482.56 4,657.64 0.01 38.08 ADVM 2019 07-11 235 490.28 4,451.13 0.01 4323 ADCP
2014 05-19 231 473.33 4,697.05 0.04 17028 ADVM 07-23  2.35 478.56 4,266.17 0.30 1,273.92 ADCP
07-23 231 491.85 4,380.63 0.03 15268 ADVM 08-22 249 476.99 4,327.80 0.22 97197 ADCP
08-27 1.90 488.60 4,069.40 0.87 3,540.84 ADVM 09-19  2.38 487.57 4,135.84 0.06 23129 ADCP
10-07 2.31 485.06 4,131.63 0.05 222.56 ADVM 10-23  2.35 483.16 4,182.96 0.03 13336 ADCP
03-17 231 494.69 4,610.99 0.03 12642  ADCP 03-23  2.39 49191 4,696.04 0.01 66.94 ADCP
2015 05-28 222 489.47 4,147.82 0.01  51.57 ADCP 05-25  2.39 483.06 4,272.58 0.06 276.52 ADCP
06-16 2.17 480.77 4,039.75 0.08 320.17 ADCP 2021 07-28  2.33  486.08 4,191.04 0.04 188.19 ADCP
10-07 2.25 490.06 4,307.96 0 5.20 ADCP 10-26  2.34 48427 439647 0.02 9444  ADCP
03-16 229 47891 4,408.72 0.02  70.24 ADCP 11-04 230 486.93 4,362.31 0.03 112.09 ADCP
06-28 2.25 487.73 4,184.13 0.03 141.03  ADCP 11-11 237 486.05 4,520.02 0.01 4447 ADCP
2016 07-20 2.25 496.85 4,212.62 0.11 46833  ADCP 03-23  2.30 489.73 4,371.55 0.01 3730 ADCP
08-23 2.28 486.78 3,981.96 0 1.84 ADCP 05-11  2.34 48577 432770 0.02 67.04 ADCP
11-10  2.23 489.86 4,296.23 0.03 14347 ADCP 2022 08-18 222 478.67 4,404.05 0.21 943.72 ADCP
03-15 2.28 484.83 423755 0 13.72 ADCP 10-25 240 485.03 439533 0 8.58 ADCP
04-11 2.14 480.60 3,981.96 0.07 26220 ADCP 12-08  2.40 486.79 4,439.18 0.01 29.39 ADCP
05-17  2.17 490.69 4,13445 0.12 496.70  ADCP 03-30 2.41 483.88 4,422.58 0.01 26.61 ADCP
2017 06-20 2.25 490.24 4,240.81 0 6.73 ADCP 06-21  2.25 48229 4,074.63 0.04 146.30 ADCP
07-04 2.16 489.68 4,192.36 0.36 1,497.98 ADCP 2023 08-16 2.18 482.80 3,838.40 0.01 5533 ADCP
08-16 2.24 484.69 4,194.59 0.35 1,471.02 ADCP 08-17  2.37 486.56 3,943.88 022 875.03 ADCP
08-17 2.00 485.14 4,046.29 0.33 1,323.43 ADCP 11-15 228 47942 4,152.77 0 20.67 ADCP
% Year of cited literature from Annual Hydrological Report on Korea of Ministry of Environment(ME)
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