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In order to understand the importance of tidal action and NH, -nitrification in the removal of
dissolved oxygen (DO) and NH,", concentrations of DO, NH,", NO,  and NO, were measured with
time for water samples collected at different tidal state in the eutrophic macrotidal Han River estuary.
Field measurements indicated that most environmental parameters, except for the water temperature and
DO concentration, were tightly controlled by the eutrophic freshwater runoff and large-scale tidal action.
Dark incubation of the water sample at 25°C showed that the removal rates of DO and NH," in high tide
sample were 2.76 UM O, d " and 1.76 uM N d ™", respectively, and increased to 5.66 uM O, d* and 3.36
uM N d', respectively, in low tide sample. These changes indicated that microbial degradation and
uptake of organic matter and inorganic nutrients were more active during low tide. NH, -nitrification
responsible for total DO removal in low tide (23.81%) and NH," turnover rates due to NH, -nitrification
in low tide (0.18 d™*) were approximately 3.7 times and 3 times, respectively, higher than those in high
tide. These results indicated that NH4+-nitrifying bacteria introduced into the Han River estuary during
low tide played a significant role in the removal of DO and NH,". The decreasing removal rates in DO
and NH," with the increasing tidal level seemed to be associated with the salinity impact on the
halophobic freshwater NH4+—nitrifying bacteria. The results implied that anthropogenic NH," sources
should be treated prior to the freshwater runoff into the estuary for the effective control of NH," in the
Han River estuary. These results also suggest that parallel ecological studies on the chemoautotrophic
nitrifying bacteria are essential for the elucidation of nitrogen cycles in the eutrophic Han River estuary.
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Fig. 1. A map showing sampling location. The narrow arrows
indicate the direction of freshwater flowing into the Han River
estuary. The dotted lines represent the reclaimed area for the
Incheon international airport complex under construction.
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Fig. 2. Physico-chemical and biological parameters at different tidal states. SPM and DO indicate suspended particulate matter and dissolved
oxygen, respectively. Nano represents the concentration of small-sized chlorophyll-a passing through 20 pm screen.
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Table 1. Net flux of dissolved oxygen (DO), ammonium (NH,"-N), 7} 877|499 374991 d@Eo] A= vlE, 3H737)
nitrite (NO, -N), and nitrate (NO, -N) with different tidal state in = o343 & +2= 20O = SEFER +2 23§
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Tidal State ¥ i‘}‘f)‘ froubation Wme” G BHeRe Aoltk o= W] B JEE S70) %) o
— A3 NH,*-RA 413} v glole] &4 o] $)35 o)(Chen et al., 1975;
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NH, -N: 7 71420l g & A0l AMEEA AR AL A= v
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o, o &= o [e] =
! calculated from the slope of each regression line in Fig. 3. g WEZ ot NH, 8] Aol o 388 5= lre Hol
%indicates the duration of experiment that showed the best ©* for T} Hoch and Kirchman(1995)2 &4 weg]olo| <jgt

the regression analysis in Fig. 3.
® indicates net NH,"-nitrification rate.
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Table 2. Summary on the role of NH,” -nitrification in the dissolved oxygen (DO) removal, NH," tumnover rate and NH,* removal for the

water samples collected at different tidal state

High Tide Mid Tide Low Tide
DO removed by NH, " -nitrification (uM d)' 1.08 2.88 4.68
NH, " -nitrification responsible for total DO removal (%) 6.44 16.61 2381
NH," turnover rate due to NH,"-nitrificaton (d™")° 0.06 0.14 0.18
NH,” turnover rate by total NH,™ removal (d™})" 0.10 0.18 0.20
NH, " -nitrification responsible for NH," removal (%)’ 59.69 71.78 92.86

' DO removal rates were calculated from the 1.5 mole O, per 1 mole NH, " -nitrification (Kaplan, 1983).
“Total DO removal rates were calculated from the sum of DO decrease ratc in Table 1 and diffusion rate of DO into the incubation

container (i.e., 14 yM d7).

*Turnover rates were calculated by dividing NH,"-nitrification rate from ambient NH,* concentration at the time of water sampling.
“Turnover rates were calculated by dividing NH,* removal rate from ambient NH,* concentration at the time of water sampling.
* Percentage was calculated from the ratio of NH,' turnover rate by total NH," removal and NH, -nitrification responsible for NH,"

removal.
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