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Nutrients and Chlorophylli Dynamics Along the Longitudinal Gradients of Daechung
Reservoir. Bae, Dae-Yeul, Eun-Chan Yang, Seung-Hyun Jung, Jae-Hoon Lee and Kwang-Guk
An* (School of Bioscience and Biotechnology, Chungnam National University, Daejeon 305-
764, Korea)

The study was to determine zonal characteristics of nutrients and chlorophyll and
evaluate their trophic relations in Daechung Reservoir. For this study, we compared
longterm water quality data among three zones along with trophic state using 1993
to 2002 dataset, obtained from the Ministry of Environment, Korea. Total phos-
phorous (TP), Secchi depth (SD) and chlorophyll (CHL) showed typical longitudinal
declines from the riverine to lacustrine zone, but total nitrogen (TN) was not
evident. Largest seasonal variations in TP and CHL occurred during the summer
monsoon from July to August. In the reservoir, ambient TN averaged 1.67 mg L' and
ratios of TN : TP averaged 88.04, indicating that nitrogen is not likely limited but
phosphorus limitation was evident. Trophic State Index (TSI), based on CHL, TP,
and SD, varied depending on the zones and seasons. Mean TSI (TP) in the riverine
zone was 62 during the monsoon, indicating a hypertrophic condition, whereas the
mean was 40 in the lacustrine, indicating a nearly oligotrophic. Values of TSI (CHL)
showed maximum in the transition zone during the monsoon. The deviation analysis
of TSI showed that about 65% of TSI (CHL)-TSI (TP) and TSI (CHL)-TSI (SD) values
were less than zero and the lowest values were — 42, indicating an effect of inorganic
turbidity on algal growth in the reservoir. Correlation analysis of CHL vs. SD sho-
wed greater correlation coefficient (p <0.001, r=—0.47) in the transition than other
two zones (p <0.001, r < — 0.40). Correlation analysis of TP vs. CHL was greatest in the
lacustrine and TP was minimum in the lacustrine zone, indicating a lowest yield of
algal biomass in the lacustrine. Overall data suggests that zonal response of chloro-
phyll yield at a given nutrient unit is clearly differed among the longitudinal gradi-
ents, so the management strategy such as cross sectional modelling should be pro-
vided in each zone.
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Fig. 1. The study sites in Daechung Rervoir.
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Fig. 2. Seasonal rainfall, based on dataset of 1993 ~2002,
in the preminsoon, monsoon, postmonsoon.
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Fig. 3. Spatial changes of water quality parameters in the riverine (Rz), transition (Tz) and lacustrine (Lz) zone during

1993 ~2002.
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Table 1. Correlation analysis of chlorophyll-a (CHL) on
total nitrogen (TN), total phosphorous (TP), and
secchi depth (SD) in three zones of the reservoir.
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