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Analysis of Physical, Chemical and Biological Parameters, Based on Long-Term Monitoring
(2004 ~ 2007), in Daejeon Stream. Lee, Min-Jung, Ji-Woong Choi, Hyun-Mac Kim and Kwang-
Guk An* {School of Bioscience and Biotechnology, Chungnam National Univerity, Daejeon
305-764, Korea)

We evaluated stream health, based on integrative approaches of qualitative habitat
evaluation index (QHEID), chemical water quality and the index of biological integrity
(IBI) using fish assemblages in Daejeon Stream during August 2004 - October 2007. The
QHEI values in this study averaged 78.2 (n=28, range: 47~ 124), indicating “fair” con-
dition based on the criteria of US EPA (1993). The highest value was in the headwater
site (S1) that was 112 {good), whereas the value in 83, mid and downstream was 55
(fair-poor) that was the lowest owing to a disturbance on the bed and an artificial
bank. Concentrations of chemical parameters such as BOD, TP and conductivity
increased from the upstream to the downstream, due to higher inputs of organic mat-
ters and nutrients from the urban area. Conductivity and TP showed a dilution of
stream water by rainwater during summer monsoon. Analysis of fish compositions
showed that total number of species was 24 and Zacco platypus was predominated
(82%). The mean IBI was 17 (range: 12~ 80) during four years and the IBI values also
decreased from S1 to 84. These results indicated that ecological health was degradat-
ed distinetly as the stream goes down through the city-center. We concluded that
Daejeon Stream running through the city are influenced by chemical impact such as
an influx of domestic sewage as well as the quality of habitat.
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Fig. 1. The sampling locations in Daejeon Stream.
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Fig. 2. Spatial and seasonal variation of water parameters in the sampling sites. Biological oxygen demand(BOD), total
phosphorus (TP), total suspended solids (TSS) and electric conductivity.
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Fig. 8. Temporal and spatial variation of Qualitative Ha-
bitat Evaluation Index (QHEI) in Daejeon Stream.
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Table 1. Fish fauna and various guild analysis in the sampling sites. Tolerance guild (SS: Sensitive species, IS: Intermedi-
ate species, TS: Tolerante species), Trophic guild (O: Omnivore, I: Carnivores, H: Herbivores), TNI: Total number

of Individuals and RA: Relative abundance.

Species Tolerance guild  Trophic guild  Habitat guild S1 S2 S3 S4

Cyprinidae

Cyprinus carpio TS 0 - 1 1

Cyprinus carpio TS 0 - 1

Carassius auratus TS (0] - 9 33 95 50

Rhodeus uyekii 1S (0] - 3

Pseudorasbora parva TS 0 - 1 8 14

Pungtungia herzi IS I - 3

Sarcocheilichthys nigripinnis morii IS I - 7

Gnathopogon strigatus IS I - 23 21

Squalidus gracilis majimae 1S I - 5 1

Hemibarbus labeo TS I - 1

Pseudogobio esocinus IS I - 14 929 41 5

Microphysogobio yaluensis IS O RB 6 22 1

Rhynchocypris oxycephalus SS I - 306 58 37

Zacco platypus TS 0 - 2081 1293 1948 317

Opsariichthys uncirostris amurensis TS C - 5 4
Cobitidae

Misgurnus anguillicaudatus TS O - 2 4 3 1

Misgurnus mizolepis TS O - 88 65 51 100

Tksookimia koreensis IS 1 RB 33

Cobitis lutheri IS I - 5 2
Bagridae

Pseudobagrus koreanus SS I RB 1 1
Siluridae

Silurus asotus TS C - 2
Odontobutidae

Odontobutis platycephala SS C - 21 2 2

Odontobutis interrupta IS C - 5 3
Gobiidae

Rhinogobius brunneus IS I RB 1 2 1

Total number of species
Total number of individuals

16 12 17 11
2549 1449 2050 425
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Fig. 4. Relative abundance of insectivores, omnivores and
tolerant species at the sampling sites.
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Fig. 5. Spatial variation of Index of Biological Integrity
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Table 2. Pearson’s correlation coefficients () and its probability (p, n=120) of water quality parameters to QHEI, IBI, tol-
erant and trophic guild. SS=Sensitive Species, TS=Tolerant Species, 0=Omnivore, and I=Insectivore.

QHEI IBI SS TS o) I

BOD r —0.43* —0.40%* —0.47%* 0.31 0.31 -0.32
p 0.024 0.049 0.006 0.080 0.086 0.077

TP r 0.01 -0.13 -0.27 0.09 0.04 -0.11
p 0.961 0.468 0.134 0.642 0.844 0.540

TSS r -0.27 -0.02 -0.10 -0.10 -0.14 0.23
P 0.164 0.934 0.603 0.603 0.452 0.216

Conductivit r -0.30 -0.17 0.07 0.31 0.19 -0.32
Y P 0.125 0.359 0.690 0.080 0.312 0.074

*: significant at the 0.05 level, **: significant at the 0.01 level
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