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Organic Matter and Nutrient Budget of Constructed Tidal Flat in
Gapo Area of the Masan Bay, Korea
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Dredged material during Masan Bay cleaning in 1990-1994 was deposited in Gapo area. The site provides
an ideal experimental condition to monitor environmental remediation and benthic ecosystem stabilization pro-
cesses after the disturbance. Sea water samples were taken during one tidal cycle in one hour interval from Oct.
2001 to Apr. 2002 (4 times) to estimate the organic matter and nutrient fluxes in Gapo area. Hourly material
fluxes were estimated from the water balance estimated from 3 dimensional topography of Gapo area and from
material concentration. Net material fluxes were estimated from the difference between total influx and total
outflux during one tidal cycle. Chemical oxygen demand showed net outflux in Nov. 2001, Dec. 2001 and Apr.
2002 (2.2~3.9 g m™h™') and showed net influx in Mar. 2002 (1.4 g m~h™). Ammonium showed net outflux
during the study (0.1~118 mg m~h™). According to this investigation, Gapo area was a source rather than a
sink of organic matter. However, the variability of the material fluxes was high so that a long term study may
be required.
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Fig. 1. Study site in Gapo area connected to the Masan Bay. Sam-
pling site (A) is located in the middle of the opening from Gapo to
main Masan Bay.
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Fig. 2. Topological map of Gapo area. Sampling site (A) is located
in the North-East side of Gapo area. The numbers in X-Y axes rep-
resent the distance (m) from the reference point which is located in
the North-West corner of Gapo area. The number in Z-axis repre-
sents the distance (m) from water level reference point (see the text
for details).
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Fig. 3. Total water volume (x10° m*) and submerged area (x10° m?)
versus water level (m) in Gapo tidal flat.
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Fig. 4. Variation of water level (A) and water flux (B) measured in
Mar. 15, 2002.
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Fig. 8. Temporal concentration changes
of COD (A), NH{ (B), SS (C), and T-P
(D) and T-N (E) in site A of Gapo area
(Apr. 29, 2002). Broken line shows the
time of minimum water level.
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Table 1. Temporal variations of water level, volume, flux and material concentrations in Gapo area (Mar. 15, 2002). Fluxes of material were
calculated from the water flux and material concentrations. Positive flux denotes the flux out of the Gapo area

Water Concentrations (mg L™) Fluxes (kg h™)
Time
1?;31 ()V(%Lé‘:‘ni) o1 A , COD NH SS TP TN COD NH  SS TP
9 1.49

10 0 1.40 0.96 1.7 0.9 7 0.010 2.7 164 87 674 1.0
11 -0.1 1.30 0.93 1.5 0.6 7 0.012 2.7 139 56 649 1.1
12 -0.4 1.05 2.49 3 0.6 6 0.007 2.6 748 137 1496 1.7
13 -1 0.67 3.85 2.5 0.6 5 0.007 2.8 962 212 1923 2.7
14 -1.3 0.52 1.50 2.6 0.6 6 0.004 2.6 390 90 901 0.6
15 -1.7 0.36 1.62 3.6 0.5 6 0.007 2.6 584 81 974 1.1
16 -1.9 0.29 0.67 4.2 0.6 9 0.008 2.8 282 37 605 0.5
17 -1.8 0.32 -0.33 37 0.5 8 0.008 6.6 -121 -16 =261 -0.3
18 -1.6 0.39 -0.72 5.2 0.5 17 0.009 2.6 -372 -37 -1217 -0.6
19 -1.2 0.57 ~1.72 2.9 0.5 13 0.009 2.6 -500 -86 2242 -1.6
20 -0.7 0.85 -2.79 3.5 0.5 14 0.010 34 -975 -139  -3900 -2.8
21 -0.1 1.30 -4.58 3 0.5 17 0.008 3.1 -1375 -229  -7794 -3.7
22 0 1.40 -0.93

Table 2. Material concentrations and net fluxes of chemical oxygen demand (COD), total N (T-N), total P (T-P), ammonium, and suspended
solid (SS) in Gapo area. Positive flux denotes the flux out of the Gapo area

Month 2001.10 2001.12 2002.3 2002.4
Material concentration (mg L™)
COD 2.0-3.6 2.8-6.4 1.5-5.2 3.0-5.6
Total N - 1.27-1.53 2.6-3.1 1.8-2.2
Total P 0.036-0.051 0.071-0.080 0.051-0.059 0.051-0.059
NH¢* 0.1-0.24 0.22-0.31 0.48-0.85 0.07-0.1
SS 7~15 7-16 5-17 11-21
Net fluxes (g m™h™")
COD 2.2 22 -1.4 39
Total N - 0.3 -0.6 2.2
Total P 0.00003 0.02000 -0.00200 0.06000
NH? 0.00010 0.07900 0.01600 0.11800
SS 0.02 1.74 -9.2 20.76
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