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Stream Health Assessments on Tributaries of Lake Paldang Using Index of Biological Integri-
ty for Fish Community and Physical Habitat Parameters. Choi, Myung-Jae, Hae-Kyung Park*,
Jang-Ho Lee and Seok-Hwan Yun (Han River Environment Research Center, National Institute
of Environmental Research, Gyeonggi-do 476-823, Korea)

The fish communities and physical habitat conditions of fifteen tributaries of Lake
Paldang in spring and autumn, 2008 were surveyed to evaluate the ecological health
of the streams. The total 2,745 individuals were collected belonging to 11 families 31
genera 40 species. Two new species (Cottus koreanus, Gnathopogon strigaus) that have
never been reported as yet in Lake Paldang watershed were found for the first time.
The most dominant species in the tributaries was Acheilognathus yamatsutae (19.9%)
which is Korean endemic species. Ecological health evaluation of fifteen tributaries
using index of biological integrity (IBI) model for fish community and qualitative
habitat evaluation index (QHEI) was performed. According th the IBI analysis, four
streams (Siwoo-Stream, Jojong-Stream, Moonho-Stream and Mugab-Stream) were
evaluated as “good” condition (B grade), Woosan-Stream were “poor” condition (D
grade) and others were “fair” condition (C grade). Qualitative habitat evaluation
index values of the four streams were the grade “II” indicating “good” condition and
those of eleven streams were the grade “III”, indicating “fair” condition. On the whole,
dataset of IBI and QHEI showed that ecological health of Jojong-Stream has been
well maintained compared to other tributaries of Lake Paldang.

Key words : fish, index of biological integrity, qualitative habitat evaluation index,

lake Paldang, tributaries
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Fig. 1. Map showing the sampling sites.
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Table 1. Environmental parameters in sampling sites.

. Parameters
Sampling Sampling
site period Depth Water temperature I Conductivity DO Turbidity
(m) C) P (uS em™) (mg LY (NTU)
s1 Sp 0.5~0.7 214 6.9 172 13.6 7.6
Au 0.3~1.0 19.7 7.5 104 10.4 2.0
S92 Sp 0.3~0.8 21.5 7.3 191 12.0 0.2
Au 0.3~1.2 20.3 7.3 124 9.3 8.8
S3 Sp 0.3~0.8 19.2 7.5 179 11.7 6.4
Au 10~1.2 20.6 7.5 102 9.6 8.8
S4 Sp 0.3~1.0 20.5 9.7 172 15.7 8.5
Au 05~1.2 23.0 7.4 117 9.0 4.7
S5 Sp <0.5 16.1 7.6 149 7.6 2.8
Au 0.3~1.3 23.1 7.3 93 9.9 2.4
S6 Sp <1 13.0 7.1 157 7.9 2.5
Au 0.1~12 22.9 8.0 101 8.1 23.3
§7 Sp 0.1~0.2 22.3 7.8 98 9.9 0.0
Au 0.2~0.9 20.7 7.3 55 8.5 2.0
N1 Sp 0.1~0.6 21.0 7.4 122 7.9 1.0
Au 0.1~0.5 22.6 7.5 97 9.1 0.8
N2 Sp 0.5~1.0 18.5 8.4 365 11.8 2.2
Au 0.5~0.9 25.5 8.0 290 9.3 4.8
N3 “p ~ N . R N y
Au 0.1~0.6 24.1 8.2 192 9.6 10.6
N4 Sp 0.3~0.6 19.0 8.6 187 104 1.2
Au 0.3~0.8 25.5 8.6 110 10.4 0.4
N5 Sp <0.3 20.8 7.8 143 10.7 0.0
Au 0.1~0.7 20.7 7.7 98 10.2 1.0
K1 Sp <0.2 23.4 8.0 245 12.8 1.6
Au 0.2~1.0 21.0 7.3 140 9.8 2.8
Ko Sp 0.2~0.6 20.1 7.6 212 9.5 12.6
Au 0.3~1.3 19.8 7.6 111 9.5 2.3
K3 Sp 0.1~0.2 17.8 8.2 135 94 0.0
Au 0.3~06 20.4 7.5 84 9.4 1.8

Sp=Spring, Au=Autumn
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Table 3. Biological water quality assessment, base on the 8 metric IBI model in sampling sites.

Sampling Sampling Stream N
site period order INS RBS 88 TS 0Ss IS TNI Al IBI Criteria
s1 Sp 3 11() 6(B) 2(1) 27.3(1) 36.4(3) 545() 100(3) 0.0(5) 28 Good
Au 6(3) 4(B) 1(1) 286(1) 4293) 429@13) 45(1) 0.0(5) 22 Fair
g9 Sp 3 7(3) 4(5) 2(1) 286(1) 426(3) 28.6(3) 45(1) 0.0(6) 22 Fair
Au 12(5) 3(3) 1(1) 462(1) 63.2(1) 23.1() 83(1) 0.006) 20 Fair
s3 Sp 5 16(5) 8(5) 3(1) 25.0(1) 50.0(1) 43.8(3) 168(3) 0.0(5) 24 Fair
Au 12(3) 4(3) 1(1) 16.7(3) 50.0(1) 33.3(3) 116(1) 0.0(5) 20 Fair
S4 Sp 4 8(3) 7(5) 4(3) 125(3) 250(3) 50.0(5) 91(1) 0.0() 28 Good
Au 12(5) 4(3) 3(1) 33.3(1) 66.7(1) 25.0(3) 141(3) 0.0(5) 22 Fair
S5 Sp 4 8(3) 43 1(1) 25.0(1) 37.5(3) 50.0(5) 54(1) 0.0((B) 22 Fair
Au 9(83) 4(3) 0(1) 33.0(1) 66.7(1) 33.3(3) 276(5) 0.0(5) 22 Fair
S6 Sp 4 8(3) 4(3) 2(1) 375(1) 375(3) 2563) 32(1) 0.0(6B) 20 Fair
Au 8(3) 3(3) 1(1) 25.0(1) 385(3) 66.7(56) 63(1) 0.0() 22 Fair
g7 Sp 4 2(1) 2(3) 01 333(1) 66.7(1) 33.3(3) 51(1) 0.0(5) 16 Fair
Au 4(1) 3(3) 0(1) 40.4(1) 40.03) 20.0(3) 28(1) 0.0(5) 18 Fair
N1 Sp 3 15(5) 6(5) 2(1) 125(3) 12.5(5) 25.03) 29(1) 0.0(B) 28 Good
Au 11(5) 6(6) 1(1) 9.1(3) 455(1) 364(3) 217(5) 0.0() 28 Good
N2 Sp 4 5(1) 3(8) 0(1) 40.0(1) 60.0(1) 20.0(3) 16(1) 0.0(5) 16 Fair
Au 9(3) 2(1) 1(1) 444(1) 444(3) 222(3) 226(3) 0.0(5) 20 Fair
N3 Sp 3 - p - B _ ~ N N g .
Au 7(3) 3(3) 01 375(1) 37.5(3) 37.5(3) 119(3) 0.0(5) 22 Fair
N4 Sp 5 13(3) 8(5) 7@ 1.7(3) 23.1(3) 53.8(5) 144(1) 0.0(5) 28 Good
Au 12(3) 8(5) 5(3) 83(3) 25.0() 66.7(56) 44(1) 0.0(5) 28 Good
N5 Sp 5 13(3) 8(5) 4(1) 7.7(3) 30.8(3) 53.8(5) 110(1) 0.0(5) 26 Good
Au 103) 5(3) 21 0.0() 30.0(3) 5005 66(1) 0.0(B) 26 Good
K1 Sp 5 13(3) 5(3) 4(1) 50.0(1) 66.7(1) 333(3) 136(1) 0.7(3) 16 Fair
Au 6(1) 3(1) 1(1) 385(1) 46.2(1) 385(3) 86(1) 0.0(5) 14 Poor
K2 Sp 4 11(3) 4(3) 4(13) 16.7(3) 33.3(3) 50.0(5) 117(1) 0.0(B) 26 Good
Au 6(3) 33 1) 25.0(1) 250(3) 50.0(5B) 401 0.0(B) 22 Fair
K3 Sp 4 6(3) 4(3) 4(3) 0.0(5 333(3) 50.0() 581 0.0(B) 28 Good
Au 10(3) 4(3) 4(3) 10.0(3) 30.0(3) 60.0(5) 44(1) 0.0() 26 Good

TNS=Total number of native species, RBS=Number of riffle benthic species, SS=Number of sensitive species, TS=Proportion of individu-

als as tolerant species, OS=Proportion of individuals as omnivores species, IS=Proportion of individuals as insectivore species, TNI=Total
number of individual, AI=Proportion of individuals with anomalies, Sp=Spring, Au=Autumn, ( )=Matric value
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Table 4. The lotic ecosystem health assessment, base on the 11 metric QHEI model in sampling sites.

Sarsrifémg . - - _ Habitat parameters QHEI Criteria
1 2 3 4 M5 Mﬁ M’7 MB M9 MlO Mll
S1 10 15 10 10 13 13 11 8 14 10 15 129 Good
S2 13 10 10 11 11 5 3 4 12 10 10 99 Fair
83 15 10 11 11 8 6 5 8 8 8 8 98 Fair
S4 13 16 10 16 13 11 1 8 10 10 10 128 Good
S5 8 5 3 8 11 5 5 10 10 8 13 86 Fair
S6 8 5 3 8 11 5 5 10 10 8 13 86 Fair
87 11 10 5 6 5 5 6 4 8 6 11 77 Fair
N1 11 11 10 8 6 10 8 10 10 4 6 94 Fair
N2 10 6 8 6 8 8 8 8 11 7 11 91 Fair
N3 8 8 5 3 5 10 3 10 9 4 6 71 Fair
N4 13 13 16 11 13 8 1 13 11 13 11 133 Good
N5 15 13 15 11 11 10 3 13 12 14 13 140 Good
K1 13 13 10 8 8 6 8 10 11 10 11 108 Fair
K2 13 10 15 8 11 8 11 8 13 12 8 117 Fair
K3 11 13 10 8 8 6 8 9 13 10 8 104 Fair
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Fig. 2. Qualitative habitat evaluation index (QHEI) and index of biological integrity (IBI) in tributaries of Lake Paldang

(2008).
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