Korean J. Limnol. 37(2) : 180~192 (2004)

Ee Rdd A4A 0] §45H SA-ALe) BE FAus

Seasonal Variation of Water Quality in a Shallow Eutrophic Reservoir. Kim, Ho-Sub and
Soon-Jin Hwang* (Department of Environmental Science, Konkuk University, Seoul 143 -
701, Korea)

This study was carried out to assess the seasonal variation of water quality and the
effect of pollutant loading from watershed in a shallow eutrophic reservoir (Shingu
reservoir) from November 2002 to February 2004. Stable thermocline which was
greater than 1°C per meter of the water depth formed in May, and low DO concen-
tration (<2mg O, L™ was observed in the hypolimnion from May to September,
2003. The ratio of euphotic depth to mixing depth (Zeu/Zm) ranged 0.2~1.1, and the
depth of the mixed layer exceeded that of the photic layer during study period,
except for May when Z¢, and Z, were 4 and 4.3 m, respectively. Most of total
nitrogen, ranged 1.1~4.5 ug N L%, accounted for inorganic nitrogen (Avg, 58.7%), and
sharp increase of NH3;-N and NO3-N was evident during the spring season. TP
concentration in the water column ranged 43.9~126.6 pg P L%, and the most of TP in
the water column accounted for POP (Avg. 80%). During the study period, DIP
concentration in the water column was <10 pug P L™ except for July and August
when DIP concentration in the hypolimnion was 22.3 and 56.7 pg P L™, respectively.
Increase of Chl. a concentration observed in July (99 pg L ™) and November 2003 (109
Hg L™ when P loading through two inflows was high, and showed close relationship
with TP concentration (r = 0.55, P<0.008, n = 22). Mean Chl. a concentration ranged
from 13.5 to 84.5 mg L™ in the water column, and the lowest and highest concen-
tration was observed in February 2004 (13.5+1.0 pg L™) and November 2003 (84.5+
29.0 ug L™), respectively. TP concentration in inflow water increased with discharge
(r=0.69, P<0.001), 40.5% of annual total P loading introduced in 25 July when there
was heavy rainfall. Annual total P loading from watershed was 159.0 kg P yr™*, and
that of DIP loading was 126.3 kg P yr *(77.7% of TP loading). The loading of TN (5.0
ton yr ) was 30 times higher than that of TP loading (159.0 kg P yr*), and the 78% of
TN was in the form of non-organic nitrogen, 3.9 ton yr'* in mass. P loading in
Shingu reservoir was 1.6 g - m™2 - yr*, which passed the excessive critical loading of
Vollenweider-OECD critical loading model. The results of this study indicated that
P loading from watershed was the major factor to cause eutrophication and
temporal variation of water quality in Shingu reservoir Decrease by 71% in TP
loading (159 kg yr?) is necessary for the improvement of mesotrophic level. The
management of sediment where the anaerobic condition was evident in summer,
thus, the possibility of P release that can be utilized by existing algae, may also be
considered.

* Corresponding author: Tel: 02)450-3748, Fax: 02)456-5062, E-mail: sjhwang@konkuk.ac.kr
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43} (Schindler, 1974; Edmondson and Lehman, 1981;
T 5.1003), o5 F AGRPo] ffonyE T3
T oA A7 7180 HHZe] A AdAelNE
A Z=o] gl FFYPo=z 223t} (Jeppesen et al., 1991;
Williams and Barko, 1991; Cooke et al., 1993; Van der
Molen and Boers, 1994; Kalff, 2002).
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Cooke et al., 1993; Van der Molen and Boers, 1994;
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Table 1. Geographic, morphometric characteristics and
generation load of pollutant in Shingu reservoir
(3¢ 7] 924}, 2001).

Parameters Value (%)
Dam Elevation (m) 13
Mean depth (m) 4
Reservoir surface area (m?) 100,000
Water storage (x 10°m?) 388
Drainage area (km?) 2.55
Paddy field area (km?) 0.28 (11.0)
Upland field area (km?) 0.82 (32.2)
Forest area (km?) 1.25 (49.0)
Other area (km?) 0.20 (7.8)
Production loading of pollutant
Point source

BOD (kg day™) 34 (91.8)

TN (kg day™) 17 (60.7)

TP (kg day ) 2 (66.7)

Non-point source
BOD (kg day™) 3(8.2)

TN (kg day ™) 11 (39.3)
TP (kg day™) 1(33.3)
Inf low Inflow1l Inflow 2
Subasin area (km?) 0.26 1.47
Subbasin slope (%) 11.8 11.8
Stream length (km) 13 3.4
Hydraulic residence time (hr) 0.65 1.03
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Fig. 1. Map showing the study area.
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Table 2. Discharge, SS, TN, DIN, TP and DTP in inflow of Shingu reservoir from November 2002 to February 2004.

Date Discharge TN DIN TP DTP DIP

Day/Mon/Yr m®day™? mgL™* kgday® mgL™? kgday™ gL  gday™ pgL?t  gday™ pgL™? gday™
15/11/02 960.6 4.7 4.6 4.0 3.8 92.0 88.4 71.7 68.8 60.5 58.1
13/12/02 1,922.1 2.3 4.4 4.9 9.4 82.1 157.7 69.9 1344 63.4 1219
28/03/03 665.6 2.6 1.7 1.7 1.17 3.9 49.2 65.3 43.5 55.6 37.0
11/04/03  1,464.9 2.6 3.9 2.7 3.9 133.7 195.8 127.8 187.2 1004 1471
16/05/03 1,512.2 51 7.7 4.1 6.2 104.3 157.7 90.4 136.7 78.7 119.0
13/06/03  3,761.0 7.1 26.7 54 202 131.7 495.3 875 329.2 66.9 251.6
25/07/03 35,155.7 3.2 1124 2.3 81.0 90.3 3,173.6 80.9 2,842.8 76.1 2,676.8
08/08/03 6,535.6 24 154 1.8 115 90.2 589.8 81.8 534.7 73.9 4827
19/09/03 8,885.1 24 214 19 173 104.3 926.6 86.6 769.1 745 662.3
03/10/03 2,682.2 2.4 6.4 1.9 5.2 71.2 191.0 58.8 157.8 504 135.3
18/10/03  2,599.8 2.4 6.2 2.1 55 76.3 198.5 754 196.0 70.8 184.1
08/11/03  5,996.8 3.4 206 27 164 224.1 1,343.8 201.3 1,207.1 196.2 1,176.3
21/11/03 531.2 3.4 1.8 3.2 1.7 60.3 32.1 54.0 28.7 52.7 28.0
17/12/03 720.6 3.7 2.7 35 2.5 63.0 45.4 58.8 42.3 55.6 40.0
30/12/03 738.7 4.9 3.6 3.8 2.8 53.6 39.6 52.1 38.5 43.2 31.9
13/01/04 635.0 34 2.1 2.7 1.7 74.5 47.3 51.4 32.6 45.0 28.6
27/01/04  1,316.7 2.7 3.6 2.3 3.0 74.1 97.6 36.8 48.4 31.8 41.9
17/02/04 191.3 3.3 0.6 3.0 0.6 62.3 11.9 41.5 7.9 39.8 7.6
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Fig. 2. Temporal and vertical variation of (a) temperature
and (b) dissolved oxygen concentration in Shingu
reservoir from November 2002 to February 2004.
Tm indicate the difference of temperature per
meter of depth.
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Fig. 3. Temporal and vertical variation of rainfall, transparency, pH, electric conductivity, suspended solids, biochemical
oxygen demand and chemical oxygen demand in Shingu reservoir from November 2002 to February 2004.
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PTP, TP) concentration in Shingu reservoir from November 2002 to February 2004.
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and several Korean reservoirs. AN, JU, SO, HP,
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chong, L. Choongju, L Jinyang, L. Euiam and L.
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