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Multi-metric Index Assessments of Fish Model and Comparative Analysis of Community
Index with the Health Index in the Upstream Watershed of Southern Han River. Lee, Jae
Hoon, Young Pyo Hong' and Kwang-Guk An* (School of Bioscience and Biotechnology,
Chungnam National University, Daejeon 305-764, Korea; ‘Department of Natural History,
National Science Museum, Daejeon 305-705, Korea)

This study assessed ecological health using a multi-metric fish model from 15 sites in
the headwater watershed of southern Han River during June~ August 1999 and then
compared the health with conventional community diversity index to figure out
differences between health and diversity index. For the analysis, we adopted 10
metric IBI model for regional applications. During this survey, total number of
species sampled were 24 (6 families) and varied depending on magnitude of ecolog-
ical disturbance and stream order. In the mountainous streams, mean proportion of
sensitive and insectivore species was composed of 91% and 56%, respectively,
indicating a potential healthy conditions. However, tolerant species with 66% and
omnivore species with 76% were sampled from the 2nd order stream, which was
shown deterioration in the physical habitat quality. In the overall watershed, mean
IBI value was 38, judging as “fair” condition by the health criteria. Values of
Individual IBI were closely associated with stream order and this pattern was simi-
lar to other mountainous streams showing low chemical pollutions and disturbance.
Our comparison between IBI and diversity index over the stream order showed a
distinct difference; Shannon-Weaver diversity index overestimated the actual com-
munity conditions and the variation range in the 2nd order stream was greater in
the diversity index. Overall data suggest that the multi-metric approach may be a
useful tool for stream ecosystem management and the conventional diversity index
may not effective unless the stream order is considered for the stream evaluation.
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Fig. 1. Map showing each sampling site.
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Table 1. Physical conditions in the sampling sites.

Hydraulic Bottom Steam

Site width (m) structure order Clarity
S1 10.0~20.0 P, S 2 C
S2 5.0~10.0 P,S,R 2 vC
S3 5.0~10.0 P, SR, 3 vC
S4 20.0~30.0 P,S 3 C
S5 10.0~20.0 P,R,S 3 VvC
S6 20.0~30.0 P,R 3 T
S7 20.0~30.0 P,R,S 4 C
S8 10.0~20.0 P,R 4 C
S9 20.0~30.0 P 4 C
S10 20.0~30.0 P,S,R 4 vC
S11 20.0~30.0 P 4 C
S12 5.0~10.0 P,R 4 C
S13 20.0~30.0 R,S 4 T
S14 20.0~30.0 P,R,S 4 C
S15 20.0~30.0 P,S,R 4 C

*Bottom structure: P (Pebble), S (Sand), R (Rock)
*Clarity (by eye): C(Clear), T (Turbid), VC (Very Clear)
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Fig. 2. Fish fauna, tolerance guild, and trophic guilds in
the sampling sites.
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Fig. 3. Relative abundance of sensitive, tolerant, insectivore and omnivore species over the stream order.
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Table 3. Community analysis, based on the species rich-
ness index (d), evenness index (JJ), species diver-
sity index (H"), and dominance index (1) in the
sampling sites.

Site S N d J’ H A

S1 9 48 2.07 0.80 1.75 0.24
S2 5 58 0.99 0.42 0.68 0.69
S3 7 80 1.37 0.71 1.39 0.32
S4 8 82 1.59 0.71 1.48 0.32
S5 10 59 2.21 0.56 1.30 0.43
S6 11 186 191 0.60 1.45 0.35
S7 10 87 2.02 0.53 1.22 0.49
S8 4 8 1.44 0.91 1.26 0.21
S9 5 43 1.06 0.90 1.45 0.25

S10 11 448 1.64 0.23 0.54 0.78
S11 10 226 1.66 0.74 1.71 0.26
S12 7 99 1.31 0.59 1.14 0.43
S13 13 112 2.54 0.69 1.77 0.24
S14 11 135 2.04 0.75 1.80 0.22
S15 18 283 3.01 0.65 1.87 0.26

S=Total number of native species, N=Total number of indivi-
dual, d=Margalef’s species richness index, J’=Pielon’s evenness
index, H’=Shannon-Weaver diversity index, A=Simpson’s do-
minance index
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Fig. 4. Index of biological integrity (IBI) and Shannon-Weaver diversity index in the sampling sites.
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