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Determination of Optimum Water Intaking Depth Based on Phytoplankton Distribution in
Unmun Reservoir. Lee, Jung Ho* In-Ho Baek?! and Chul-Ho Kim2 (Faculty of Science
Education, Taegu University, Kyungsan, Kyungpook 712-714, *Korea Water Resources
Corporation, Taejon 306-711, 2Dept. of Microbiological Engineering, Chinju National

University, Chinju, Kyungnam 660-758, Korea)

The purpose of this study was to determine the optimum water intaking depth for
water treatment plant based on the changes of phytoplankton distributions in
Unmun reservoir. Sampling was carried around of intaking tower near the Dam site
at monthly intervals from February to Ocotber in 1998. Total 79 phytoplankton taxa
were observed and they were classified into 4 varieties, 75 species within 51 genera.
Diatoms were mainly dominated from February to July. However Rhodomonas sp.
was a dominant species in August, and Microcystis ichthyoblabe in September and
October. Cell density of 122,800 cells/mL in October was the highest, and 415 cells/mL
in May was the lowest. The pattern of vertical distribution was similar until May;
however, the cell density in the epilimnion was much higher than it in the hypol-
imnion during the periods with the high water temperature over 20°C since June.
The water depths showing over 5,000 cells/mL ranged from the surface to 9m in
June, surface to 6m in September, and on the only surface in Ocotber. Based on
water temperature and phytoplankton vertical distribution, the depth of 6m
appeared to be the optimum intaking depth for water treatment plant; 75.4 to 98.0%
of phytoplankton cell densities could be avoided and the temperature over 18.3°C
was preserved to prevent cold water damage for rice growth at the water depth
during cyanobacterial blooming period in Unmun reservoir.
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Fig. 1. A map showing sampling site in Unmun reservoir;
the sampling site is 1 st intaking tower for water
treatment plant in the reservoir.
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Table 1. Environmental factors on the surface water in
Unmun reservoir.

Sampling W.T DO SD T-P T-N chl-a
date (0 P (mgiL) (m) (mg/L) (mglL) (ug/L)
Feb. 3 59 7.1 120 35 0.005 0979 22 1.95
Mar.3 75 7.6 124 25 0.005 1.624 24 241
Apr. 14 141 70 115 22 0.029 1307 4.9 573
May 6 213 7.1 93 3.3 0.014 1238 4.8 4.19
Jun.9 201 83 9.7 26 0014 1032 6.2 485
Jul. 2 21.0 79 9.0 25 0.011 0923 53 4.37
Aug.3 234 79 84 20 0026 1160 5.0 574
Sep. 2 258 82 87 20 0.017 0.800 8.0 5.80
Oct. 8 265 74 85 1.0 0.012 0541 87 6.38

* LTSI (Lake Trophic Status Index)

pH LTSI
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Fig. 2. Comparison between the changes of the water
temperature and the phytoplankton cell density
on the surface water.
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Table 2. Dominant species on the surface water in Un-
mun reservoir.

- cell density
Dominant taxon (cells/mL)

February Asterionella formosa 662
March Aulacoseira distans var. alpigena 1,068
April Dinobryon sociale 192
May Cyclotella asteriocostata 305
June Fragilaria crotonensis 2,066
July Fragilaria crotonensis 1,456
August Rhodomonas sp. 1,068
September Microcystis ichthyoblabe 3,026
October Microcystis ichthyoblabe 34,486
H Foz AHH EAL ofF FAEA dkon, $AF
o7 Byg A2 oWl FAL FHxO| Zo|th(Lee et

al., 1995; o] %, 1995; o], 1998).
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Fig. 3. Monthly changes in the depth profile of temperature in Unmun reservoir.
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Fig. 4. Monthly changes in the composition of phytoplankton cell densities on the depth profiles in Unmun reservoir.
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