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Dynamics of Inorganic Nutrients and Phytoplankton in Shihwa Reservoir. Shin, Jae-Ki *
Dong-Sup Kim and Kyung-Je Cho! (Division of Water Resources Research, Water
Resources Research Institute, KOWACO, Taejon 305-390 and Division of Environmental
Science and Engineering, Inje University, Kimhae 621-749, Korea)

The dynamics of inorganic nutrients and phytoplankton population were examined
at eight stations of Shihwa Reservoir, which situated near the cities newly con-
structed and the industrial complex of West-sea in Korea, from January to Decem-
ber 1999. Among environmental factors, average concentration of NH4, SRP and
SRSi were 522.7 ug N/I, 9.8 ug N/I and 0.26 pg Si/l, respectively. Water quality was
extremely deteriorated by a great amount of pollutants load into inner reservoir
after the event of rainfall. Nutrients concentration was suddenly decreased toward
the lower part. While NO3 concentration did not much varied among stations, but it
was relatively high in winter season. Chlorophyll-a concentration was high at the
upper part of the reservoir, with average of 37.2 y/l, and closely related to the
fluctuation of NH4, SRP and SRSi concentrations. The phytoplankton development
in the water column was dominated by diatom (autumn), prasinoid (winter) and
dinoflagellate (summer). Dominant phytoplankton were composed to Skeletonema
costatum of diatom, Prorocentrum minimum of dinoflagellate, Chroomonas spp. of
cryptomonad, Eutreptiella gymnastica of euglenoid and Pyramimonas spp. of
prasinoid. The large bloom of phytoplankton at the upper zone of the Shihwa
Reservoir after inflow of a seawater were consistently observed. In consequence,
water quality management of the inlet stream was assessed to be very important and

urgent.
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Fig. 1. Map showing sampling locations for surveys of water quality and phytoplankton population in Shihwa Reservoir
from January to December 1999. Dotted contour lines indicate the shoreline before the dike construction. Closed
circle is watergate of the lower part and open circle are district sewage treatment plant of the Shihwa (right) and

Ansan-city (left).
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Table 1. Water environmental conditions of each station by average value on the surface water (1 m) of an artificial

sy - =4H

Shihwa Reservoir (SR) from January to December 1999. +: Standard deviation.

Factors\Stations SR1 SR2 SR3-SR6 SR7-SR8
Temperature (°C) 19.0+8.6 17.9+9.5 16.7+9.1 15.9+8.6
DO (mg O2/l) 11.6+4.4 11.4+2.7 10.5+2.1 9.9+1.7
pH 8.3+0.3 8.4+0.3 8.4+0.2 8.3+0.2
Conductivity (mS/cm) 35.0+£9.2 37.3+£7.5 40.6+7.7 41.3+£7.0
Salinity (%o) 22.1+6.2 235+5.1 25.9+5.2 26.4+4.8
TSS (mg SS/l) 24.7+10.3 224477 221+7.3 19.6+7.6
Transparency (m) 0.6+0.3 0.8+0.4 1.6+1.3 1.9+13
CODwn (Mg O2/1) 6.8+3.1 5.9+2.4 5.3+25 4.7+2.4
Chlorophyll-a (ug/l) 56.3+51.7 38.8+26.8 31.4+26.4 22.4+20.9
Total-N (mg N/I) 2.22+0.80 1.67+0.60 1.32+041 1.23+0.39
Org-N (mg N/I) 1.13+0.80 0.89+0.57 0.68+0.45 0.56+0.41
DIN (mg N/I) 1.04+0.39 0.81+0.19 0.68+0.19 0.69+0.21
Ammonium (ug N/I) 750.7+350.2 534.7+145.4 401.1+72.8 404.1+107.8
Nitrate (ug N/I) 302.6+135.3 289.8+140.3 297.1+157.6 327.8+181.0
Total-P (ug P/I) 157.6+66.8 109.7+25.6 82.4+26.3 71.3+21.0
Org-P (ug P/I) 136.3+68.2 100.1+254 76.6+28.1 67.2+22.4
SRP (ug P/I) 21.3+34.2 9.6+18.9 41+7.6 4.2+6.2
SRSi (mg Si/l) 0.25+0.24 0.17+0.24 0.11+0.19 0.12+0.21
TN/TP ratio 16.5 15.7 16.8 17.6
DIN/SRP ratio 2,929.8 3,167.4 3,310.9 2,870.3
SRSI/SRP ratio 624.1 182.3 266.5 472.5
Precipitation (mm) 50.1+127.7 (0~469.4)
Discharge (m?/s) 31.5x106(14.3~49.9 x 10%)* 23.1x106(11.8~40.2 x 106)**

Inflow (*) and outflow (**) of the seawater into a reservoir.
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Fig. 2. Monthly variation of ammonium and nitrate concentration in Shihwa Reservoir from January to December 1999.
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Fig. 3. Monthly variation of soluble reactive phosphorus

concentration in Shihwa Reservoir from January
to December 1999.
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Fig. 4. Monthly variation of soluble reactive silicon con-
centration in Shihwa Reservoir from January to
December 1999.
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Fig. 5. Monthly variation of chlorophyll-a concentration
in Shihwa Reservoir from January to December

1999.
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