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The Asan Bay, which has semi-diurnal tide with macro-tidal range, is affected by both
freshwater discharge from the sluice gates in the sea dikes and tidal seawater inputs
from the Yellow sea. Understanding water quality change in response to tides is important
since tides can impact the short-term variations in physical and chemical water properties
as well as the response of biological properties. The diel variations in water quality were
seasonally investigated at 2 hour intervals from a fixed station in the Asan Bay. In the results,
water temperature and salinity consistently fluctuated in phase or out of phase with tidal
height. Especially salinity was positively correlated with tidal height. The concentrations of
total suspended solids were higher in the bottom water than in the surface and fluctuated
greatly over the tidal cycle recording higher values at low tide than at high tide. Nitrite+
nitrate levels also fluctuated out of phase with tidal height and correlated negatively with
tidal height. Other nutrients also showed a similar pattern. The pattern was distinct in July
when freshwater was discharged before the field sampling. The concentrations of organic
materials, total nitrogen and total phosphorus greatly fluctuated over the tidal cycle and
were generally out of phase with tidal height. Most materials except particulate organic
forms were correlated with salinity indicating that freshwater inputs were sources for
the materials similarly to the dissolved inorganic nutrients. The results suggest that water
quality (except dissolved oxygen and pH) and nutrients including organic materials was
largely affected by tides in the Asan Bay.
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Fig. 2. Semidiurnal variations in tidal height (TH), temperature, salinity, total suspended solids (TSS), dissolved oxygen (DO) and pH.
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Table 1. Total amount of discharge (5 days) before the sampling date in the Asan Bay

Discharge from dike (X106 m3)

Sampling date

D-1 D-2 D-3 D-4 D-5 Total
February (2007.02.07) 13.90 13.90
May (2007.05.02)
July (2007.07.31) 12.22 435 415 20.72
November (2007.11.13) 8.13 8.13
© February w0 May July g5 November

—- TH
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Fig. 3. Semidiurnal variations in tidal height (TH) and nutrients (NO>+NOs,, NH4*, PO, DSi).
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Table 2. Correlation of tidal height, physical-chemical properties and nutrients of the Asan Bay during the sampling period (V=102)

TH Depth Temp. Sal. TSS DO pH NOx NHf PO DSi  TOC POC PON TN
Depth
Temp.
Sal. 31" 21" -69”
TSS 38" 41"
DO -52" 32"
pH -79" 567 37T M7
NOx  -437 -317 250 45T 397
NH,* 250 -32" 23 20
PO -45" 45" 58" 23" 517
DSi 217 278" 317 32" 48" 82"
TOC 627 -22"  -46T  -48" 527 W32 -46"
POC 24" -797 507 49" 43" 60" 287 337 -42"
PON 327 300 -277 .57 307 47 -767  -677 467 -267
N 39" -52° -33" 41" 27"
TP 36" -53" 35" 43" 50" 27" 39"

**p<0.01, *p<0.05, TH: tidal height, Depth: water depth, Temp.: water temperature, Sal.: salinity, TSS: total suspended solids, DO: dissolved
oxygen, NOx: nitrite+nitrate, NH4*: ammonium, DSi: dissolved silicate, PO4*: phosphate, TOC: total organic carbon, POC: particulate
organic carbon, PON: particulate organic nitrogen, TN: total nitrogen, TP: total phosphorus
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