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Ecological Health Assessment of Dongjin River Based on Chemical Measurement and Fish
Assemblage Analysis. Kim, Yu-Pyo, Eui-Haeng Lee' and Kwang-Guk An* (College of Bio-
logical Sciences and Biotechnology, Chungnam National University, Daejeon 305-764, Korea;
'Rural Research Institute, Korea Rural Community & Agriculture Corporation, Ansan 426-825,
Korea)

This study was to evaluate ecological health of Dongjin River in October 2007. The
ecological health assessments was based on the Index of Biological Integrity (IBI),
Qualitative Habitat Evaluation Index (QHEI), and water chemistry. For the study,
the models of IBI and QHEI were modified as 8 and 11 metric attributes, respec-
tively. We also analyzed spatial patterns of chemical water quality over the period of
2005~ 2008, using the water chemistry dataset, obtained from the Ministry of Envi-
ronment, Korea. In Dongjin River, values of IBI averaged 19 (n=3), which is judged
as a “Fair” condition after the criteria of Barbour et al. (1999). There was a distinct
spatial variation. IBI score at Site 1 was estimated as 28, indicating a “Good” condi-
tion whereas, IBI at Site 2 and Site 3 were as 18 and 12, indicating “Fair” and “Poor”
condition, respectively. Habitat analysis showed that QHEI values in the river averag-
ed 117 (n=3), indicating a “Fair~ Good” condition after the criteria of Barbour et al.
(1999). Values of BOD and COD averaged 2.3 mg L™! (scope: 0.1~8.9 mg L™') and 5.5
mg L' (scope: 1.8~ 12.6 mg L), respectively during the study. Total nitrogen (TN)
and total phosphorus (TP) averaged 2.7mg L ! and 0.127 mg L™}, respectively, and the
nutrients showed large longitudinal gradients between the upper and lower reach.
Overall, dataset of IBI, QHEI and water chemistry showed that river health was a
gradual decline at upstream to downstream. So, Dongjin River should be protected
from habitat disturbance and chemical pollutions.
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Fig. 1. Sampling sites in Dongjin River.
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Fig. 2. Biochemical oxygen demand (BOD), chemical oxygen demand (COD), total phosphorus (TP), total nitrogen (TN),
electric conductivity (EC), and suspended solids (SS) in Dongjin River.
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Table 1. Fish fauna and the various guilds of trophic level, tolerance and habitats in Dongjin River.

Species Tolerance guild Trophic guild Habitat guild S1 S2 S3
Carassius auratus TS 0 - 1 2 1
Carassius cuvieri TS 0 - 4 2
Rhodeus uyekii IS (0} - 1
Acheilognathus lanceolatus IS (6] - 3 16
Acheilognathus koreensis 1S (0] - 10 1
Acheilognathus rhombeus Is O - 3
Acheilognathus yamatsuatea 1S o] - 5
Rhodeus notatus IS 0] - 1
Pungtungia herzi IR I - 4
Pseudogobio esocinus IS I - 2 3 1
Microphysogobio yaluensis 1S (0] RB 28 5
Hemibarbus longirostris IS I - 1
Hemibarbus labeo TS I - 26
Squalidus japonicus coreanus TS 0 - 1 5 9
Pseudorasbora parva TS 0 - 17 35
Rhynchocypris oxycephalus SS I - 11
Zacco platypus TS (0] - 51 35
Zacco temminckii SS I - 51
Opsarichthys uncirostris amurensis TS C - 1 1
Aphyocypris chinensis TS 0] - 1
Hemiculter eigenmanni TS 0 - 19 36
Misgurnus mizolepis TS o - 6
Cobitis lutheri IS I - 2 1
Mugil cephalus TS H - 12
Micropterus salmoides TS C - 10 1
Odontobutis platycephala Ss C - 7
Tridentiger brevispinis IS I RB 74 3
Rhinogobius brunneus IS I RB 8
Synechogobius hasta TS I - 2
Periophthalmus modestus TS I - 1
Total number of species 20 14 13

Total number of individual

270 145 105

SS=8ensitive species, IS=Intermediate species, TS=Tolerant species, O=Omnivore, I=Insectivore, C=Carnivore, H=Herbivore,

RB=Riffle-benthic species
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Fig. 3. Fish metric characteristic and the land use pattern in Dongjin River.
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Fig. 4. Index of biological integrity (IBI), Qualitative Habitat Evaluation Index (QHEI) and BOD in Dongjin River. The
abbreviations are as follows: Excellent=Ex, Good=G, Fair=F, Poor=P.
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