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The occurrence and variation of oxygen deficient water mass (ODW) in Namdae stream estuary, Yangyang
were studied. Field observations for water properties and sediment environments were conducted at 5 stations
of the estuary from April 2008 to November 2008. The coastal sandbar is developed at the estuary mouth, and
there is a pool between the estuary mouth and about 2.3 km upstream of the estuary. The pool is relatively deep
and narrow compared to riverbed of the estuary. The ODW was observed continuously in the pool from May
to October. The ODW extends vertically up to 2 m depth in August, and maximum length of the ODW were
about 2.3 km. Mean concentration of ignition loss (IL) and acid volatile sulfide (AVS) of sediment was 7.5~9.0 %,
0.282~1.106 mg/g-dry wt, respectively. Ammonium concentration in the bottom layer during formation period
of the halocline and the ODW was 4~23 times higher than that of surface layer. ODW was initiated by the intro-
duction of seawater into bottom of the estuary pool to make a strong halocline, and then decomposition of
organic matter within sediment accelerated the formation of the ODW.
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Fig. 1. Map showing the sampling stations.
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Fig. 2. Diagrams of transection (A~G line) and longitudinal-section (L line) of riverbed at Namdae stream estuary, Yangyang.
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Fig. 3. Discharge of the Namdae stream from March to December, 2008 (Data from WAMIS, 2008). Sampling dates are shown by arrows.
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Fig. 5. Variation of oxygen deficient water mass (DO < 3 mg/L) along
longitudinal-section from May to October at Namdae stream estu-
ary, Yangyang.
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Table 1. Variations of temperature, salinity, dissolved oxygen, nutrients (NO2-N, NOs-N, NH4-N, PO4-P, SiO,-Si) and chlorophyll o in the surface
(8t.1~5) and bottom (St.4, 5) water of Namdae stream estuary, Yangyang (Mean value and standard deviation)

24 Apr. 23 May 8 July 25 Aug. 6 Oct. 25 Nov.
Temp. (°C) Surface 13.0+0.8 18.0+0.5 27.840.5 20.5+¢1.0 19.3+0.4 7.2£0.3
Bottom 13.2+0.6 15.2£1.0 22.9+3.7 21.4+1.7 22.842.6 10.3£2.0
Salinity Surface 0.21+0.10 1.0440.49 0.2440.09 0.25+0.17 0.47+0.15 3.01+0.12
Bottom 1.363+1.49 20.8+4.5 13.0+9.7 11.5+10.2 18.5+11.1 17.74£5.8
DO (mg/L) Surface 9.70+1.37 9.42:+0.88 9.81+0.87 7.54+0.77 9.18+0.28 12.8+0.1
Bottom 9.15+1.09 5.30+4.15 5.75+5.34 3.81£3.30 4.97+3 .89 9.68+1.94
NON Surface 1.36+0.48 0.78+0.14 0.8320.31 0.50:0.51 0.40+0.09 0.22+0.04
i Bottom 1.57(St.4) 0.74(8t.4) 1.77+1.19 0.36+0.29 0.29+0.05 0.21£0.03
NO»-N Surface 17415 78.6+48.9 115+4 44.8+1.6 28.9+9.3 31.8+7.1
Bottom 190(St.4) 124(St.4) 20.0+11.5 35.6=7.3 17.6+15.1 11.4+1.4
NH-N Surface 3.17+0.86 3.77£0.95 2.97+0.56 0.84+0.36 1.58+0.46 2.27+0.3
Bottom 3.71(St.4) 17.1(St.4) 9.97+5.41 7.89+£9.90 10.34£13.1 4.69+4.23
DIN (M) Surface 17915 83.2:649.2 11944 46.1+1.8 30.949.7 34.3+7.4
Bottom 195(St.4) 142(St.4) 31.7+18.1 438429 28.1+1.9 16.3+2.9
POL-P (M) Surface 1.11+0.74 1.03£0.59 0.93+0.90 1.1440.63 0.82+0.42 0.87+0.35
Bottom 1.23(St.4) 1.32(St.4) 5.85+2.78 0.57+0.21 0.17+0.04 0.27+0.02
. . Surface 13443 11545 118+18 149+7 68.2422.2 11542
Si0,-Si (uM) .
Bottom 138(5t.4) 59.4(8t.4) 199+13 130433 55.4431.3 40.1£1.0
Chl. a (ng/L) Surface 0.87+0.27 2.274£1.52 2.15+0.97 0.63+0.15 2.41£1.11 1.43+0.41
Bottom 2.13(St.4) 1.24(St.4) 1.374£0.76 1.9542.19 9.18+2.58 2.53(8t.4)
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Fig. 7. Monthly variations of ammonium (NH4-N) concentration in
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Table 2. Grain size and chemical conditions of sediment at each stations in Namdae stream estuary, Yangyang (Values in parentheses indicate

mean and standard deviation)

Depth (m) Sand (%) Mean grain size (¢) IL (%) AVS (mg/g dry wt)
St. 2 2.0 11.3~78.2(43.5£28) 1.2~6.0(3.7+2.0) 2.9~16.5(8.6£5.4) 0.051~1.612(0.590+0.59)
St. 3 2.5 13.7~57.9(35.5+£25) 2.9~5.9(4.4+1.7) 4.1~13.2(9.0£3.7) 0.105~2.367(0.968+1.01)
St. 4 4.5 28.4~93.2(61.0+36) - 0.8~5.3(3.2£2.4) 2.1~14.7(8.2+4.6) 0.026~3.830(1.106+1.41)
St. 5 45 58.3~92.5(79.9£15) 1.2~3.9(2.6+1.0) 2.4~12.7(7.5+4.1) 0.021~0.575(0.282+0.20)
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