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Intergrated Ecological Health Assessments in Cho River. An, Kwang-Guk* and Ji-Woong
Choi (School of Bioscience and Biotechnology, Chungnam National University, Daejeon 305-
764, Korea)

An integrated health of a lotic ecosystem, Cho River, was evaluated by various
approaches such as conventional water quality analysis, physical assessments of
Qualitative Habitat Evaluation Index (QHEI), and the bioassay of Index of Biological
Integrity (IBI) during August~ September 2005. The IBI model used in the study was
based on original multivariate metric model and then modified the metric attributes
of the model for the regional application. Physical habitat health, based on the
QHEI, was estimated using eleven metrics. During the study, values of IBI model
averaged 36, which was judged as “fair” to “good” conditions. Spatial variations in
the model values were evident: the headwater site (S1) was estimated as 48,
indicating an “excellent” condition, and the other sites were estimated 32~ 38,
“good” condition. Values of the QHEI in the all sites averaged 148, which is judged as
a good condition. The QHEI values varied from 120 (fair condition) to 199 (excellent
condition) depending on the location of the stream. Site 5 (S5) was estimated as
“fair~good” condition, while Site 7 (S7) was estimated as “excellent” condition. The
biological health, based on the IBI, reflected the habitat health. However, chemical
conditions in terms of pH, turbidity, electric conductivity, dissolved oxygen (DO) did
not make a difference in the biological health because of minor chemical differences
among the locations.
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Fig. 1. The map of Cho River showing sampling sites.
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at seven sites of Cho River.
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Table 1. Fish fauna and the various guilds of trophic level, tolerance and habitats in Cho River.

Species Tolerance Trophic Habitat 1st survey 2nd survey
guild  guild  guild 51 s2 S3 S4 S5 S6 S7 S1 S2 S3 S4 S5 S6 S7
Cyprinidae
Coreoleuciscus splendidus SS | RB 59 27 19 33 17 27 25 30 3
Hemibarbus longirostris SS | 15 2 8 5 2 1 1
Pseudopungtungia nigra SS | RB 1 1
Pungtungia herzi SS | RB 7 9 16 7 1 1 2 7
Rhynchocypris oxycephalus SS ¢} 4 7 7 1 2
Zacco temmincki SS | 193 66102 89141 33 99 77 67 68 14 47 2 50
Microphysogobio yaluensis IS (0] RB 16 14 38 28 35 8 1 18 7 40
Pseudogobio esocinus IS | 4 5 10 1 5 5
Hemiculter eigenmanni TS (0] 8
Squalidus gracilis majimae TS | 1
Squalidus japonicus coreanus TS ¢} 6
Zacco platypus TS O 3 9 11139 35 78 31 34 25 20 9 34 25
Cobitidae
Iksookimia koreensis SS | RB 5 5 4 4 1 1 3 4 2 1
Bagridae
Pseudobagrus koreanus IS C RB 2 1 1
Amblycipitidae
Liobagrus mediadiposalis SS | RB 1
Centropomidae
Coreoperca herzi SS C RB 1 1
Odontobutidae
Odontobutis interrupta IS C RB 1 2
Odontobutis platycephala IS C RB 5 3 2 5 1
Gobiidae
Rhinogobius brunneus IS | RB 1
Total number of species 11 8 9 6 5 5 10 7 7 9 8 4 5 7
Total number of individual 313127 191 313 188 125 211 149 123 151 29 58 48 129
SS=Sensitive species, IS=Intermediate species, TS=Tolerant species, O=0mnivore, I=Insectivore, C=Carnivore, H=Herbivore,
RB=Riffle-benthic species
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Fig. 3. Changes of tolerance guilds in the 1st survey and the 2nd survey.
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Table 2. The metric assessments, based on the 10 metric models after Karr (1981) and Barbour et al. (1999) in Cho River.
Al
(Criteria)
S1 11(5) 6() 6(5) 096(5 7.35(5) 90.42(5) 2.24(3) 313(5) 0.00(5) 0.00(5) 48(1)
S2 8(3) 5(3) 4(3) 7.09(3) 18.11(5) 78.74(5) 3.15(3) 127(3) 0.00(5) 0.00(5) 38(ll)
S3 9(3) 6(5) 5(3) 5.76(3) 25.65(3) 73.30(5) 1.05(3) 191(3) 0.00(5) 0.00(5) 38(ll)

Sampling Location TNS RBS SS TS (ON] IS CSs TNI XT I1BI

sulrs\'}ey S4  6(3) 3(3) 4(3) 44.41(1) 53.35(1) 46.65(5) 0.00(1) 313(5) 0.00(5) 0.00(5) 32(l1~III)
S5 5(3) 2(3) 3(3) 18.62(3) 22.34(3) 77.13(5) 0.53(1) 188(5) 0.00(5) 0.00(5) 36(ll)
S6 5(5) 0(1) 2(5) 67.20(1) 72.80(1) 27.20(3) 0.00(1) 125(5) 0.00(5) 0.00(5) 32(lI~III)

S7 10(3) 6(5) 6(3) 14.69(3) 31.28(3) 65.88(5) 2.84(3) 211(3) 0.00(5) 0.00(5) 38(ll)
S1  7(3) 5() 5(5) 22.82(1) 28.19(3) 71.81(5) 0.00(1) 149(3) 0.00(5) 0.00(5) 36(ll)

S2  7(3) 4(3) 4(3) 20.33(1) 21.14(3) 78.86(5) 0.00(1) 123(3) 0.00(5) 0.00(5) 32(lI~III)
S3 93 5(3) 5(3) 13.25(3) 25.17(3) 73.51(5) 1.32(3) 151(3) 0.00(5) 0.00(5) 36(lI~III)
Suzpvféy S4  8(3) 6(5 5(3) 0.00(5) 24.14(3) 65.52(5) 10.34(5) 29(1) 0.00(5) 0.00(5) 40(l1)
S5 4(3) 1(1) 2(3) 1552(3) 17.24(5) 82.76(5) 0.00(1) 58(1) 0.00(5) 0.00(5) 32(l1~1II)
S6 5(5) 1(3) 3(5) 87.50(1) 91.67(1) 8.33(1) 0.00(1) 48(5) 0.00(5) 0.00(5) 32(l1~III)

S7  7(3) 3(3) 4(3) 19.38(3) 50.39(1) 49.61(5) 0.00(1) 129(3) 0.00(5) 0.00(5) 32(IlI)

TNS=Total # of native species, RBS=# of riffle benthic species, SS=# of sensitive species, TS=% individuals as tolerant species, OS=%
individuals as omnivores, 1S=% individuals as native insectivores, CS=% individuals as native carnivores, TNI=Total # of individual,
XT=% individuals as exotics, and Al=% individuals with anomalies

Table 3. Qualitative Habitat Evaluation Index (QHEI) at seven sampling locations in Cho River.

Sampling locations

Habitat parameters

S1 S2 S3 sS4 S5 S6 S7
M; Substrate/Instream cover 18 16 16 16 13 15 18
M, Embeddedness 20 20 20 18 15 13 20
M; Flow velocity/Depth combination 20 18 18 16 16 16 20
M, Bottom scouring & Sediment deposition 16 18 18 15 16 16 18
M; Channel flow status 13 10 11 15 15 13 18
Mg Channel alteration 13 11 13 13 10 10 18
M- Frequency of riffles or bends 18 18 16 15 16 16 20
Mg Bank stability 4 4 10 10 4 4 16
Mg Bank vegetative protection 6 6 6 8 6 8 20
M;, Riparian vegetative zone width 6 6 11 14 6 15 16
M,, Dam construction impact 8 8 11 8 3 13 15
Total score 142 135 150 148 120 139 199
litative Habitat Evaluation Index, QHEI)¢l] w=2®, % 7 AAEka gQlo] MAIR] Sl M A 1(S1)R} oF
AZIZE ek QHEIS] Haghe 14824 Aol whek A maginh m Eyeleld Fehber gl o9 o
Ae 120014 =A% 1999) Wolg wylch QHEI X o] lEAARY ERsk A Afolg AR 4=
B 2 Y olgE Mee) Bl we Ay el RIS T3] Mol T YL WA P Aoz Ay
g nglon} WAoo R ¥ QHEI & nelch(Table  givh A4 4(S4) A4 A3ke 914 AAA7} 4
3). 7t Al MAA B4 2Ael up=d, AF 1(sDe] o] YI, ASH oz ofF o|Fe] RAYY ne YA}
QHEI 3t 142013 A7t shAQl Q91 MAAzA, o oJf] 4. 3R o)l P F Aoz A
AEH oz o)f ool FAYT e FAsted o1F)  HYeh AW 5(S5)9) QHEIE 120024 T Y
Ao siae) %l GuE F slow AmAnd A A A, pRRgE e A 2 Aol
A 3(S3)= TEH (Bl FAA 47} 49 5AL A Holx] geron) Ak B4 B A TR B
H AR A9 A% e slew Agel gke nel AAAE wnk AW 76D S A
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Fig. 6. Water quality couditions in Cho River.
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Table 4. Community analysis, based on the species richness index, community evenness index, species diversity index,
and community dominance index in the sampling sites.

Sampling site S N d J H’' Lambda’

S1 11 313 1.740 0.549 1.316 0.422

S2 8 127 1.445 0.683 1.419 0.335

S3 9 191 1.523 0.658 1.446 0.342

1st S4 6 313 0.870 0.791 1.417 0.301
survey

S5 5 188 0.764 0.473 0.761 0.599

S6 5 125 0.828 0.616 0.992 0.465

S7 10 211 1.682 0.705 1.623 0.280

S1 7 149 1.199 0.640 1.246 0.355

S2 7 123 1.247 0.610 1.187 0.380

S3 9 151 1.595 0.720 1.582 0.276

Slfpvdey S4 8 29 2.079 0.726 1.510 0.308

S5 4 58 0.739 0.432 0.600 0.681

S6 5 48 1.033 0.584 0.940 0.535

S7 7 129 1.235 0.724 1.408 0.289

S=Total number of native species, N=Total number of individual, d=Margalef’s species richness index, J'=Pielou’s evenness index, H’
(log)=Shannon-Weaver diversity index, and Lambda'=Simpson’s Dominance Index
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