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Evaluations of Ecological Habitat, Chemical Water Quality, and Fish Multi-Metric Model in
Hyeongsan River Watershed. Kim, Yu-Pyo and Kwang-Guk An*(College of Bioscience and
Biotechnology, Chungnam National University, Daejeon 305-764, Korea)

This study was to evaluate ecological conditions of Hyeongsan River watershed from
April to September 2009. The ecological health assessments was based on Qualitative
Habitat Evaluation Index (QHEI), water chemistry during 2000~ 2009, and the fish
multi-metric model, Index of Biological Integrity (IBIl). For the study, the models of
IBI and QHEI were modified as 8 and 11 metric attributes, respectively. Values of I1BI
averaged 25.4 (n=6), which is judged as a “fair” condition (C) after the criteria of
Barbour et al. (1999). The distinct spatial variation was found in the IBI. Physical
habitat health, based on the values of QHEI, varied from 76 in the downriver (H6) to
150.5 in the headwater (H1) and was evidently more disturbed in the downriver reach.
Values of BOD and COD averaged 2.4mg L™! (range: 0.3~13.8mg L) and 4.3mg L™*
(scope: 0.6~12.8mg L1, respectively during the study period. Total nitrogen (TN)
and total phosphorus (TP) averaged 3.0mg L' and 103.5ug L™, respectively, indicating
a severe eutrophication, and the nutrients increased more in the downriver than the
headwater. Overall, physical, chemical and IBI parameters showed a typical downriver
degradation along main axis of the river from the headwater-to-the downriver. This
was mainly attributed to livestock waste and residential influences along with indus-
trial discharge from the urban region.

Key words : physical habitat, water quality, Hyeongsan River, ecological health
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Hyeongsan River watershed
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Fig. 1. Sampling sites (H1~H6) in Hyeongsan River water-
shed.
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et (Fig. 2).
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Fig. 2. Biochemical oxygen demand (BOD), chemical oxygen demand (COD), total phosphorus (TP), total nitrogen (TN) and

suspended solids (SS) in Hyeongsan River watershed.
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Fig. 3. Qualitative habitat evaluation index (QHEI) in

Hyeongsan River watershed. The abbreviations
are as follows: Good=G, Fair=F.

2 k=¥ ¢lu} (o], 2009). SS= 7.5mg L1 (HY: 0.1~
252mg LY2 sz 24% Flehe A% ugd
(Fig. 2).

2. 223 AAR ARE

A7k Ee|A AA)A] 7} A4 (Qualitative Habitat
Evaluation Index, QHENZ}2 AlfellA sliz 2= 7t
asbe Aol tebdeh(Fig 3). HIS 58 53¢ vt
s Mg, 38 HehllE Mgl WA vebdARE, 1, 231
ZAb H 15052 “oF3AE]” (Good) 2 YERGTE H1S
FAt A F A A o] A W E e glgler, slite]
Vst wele] ulgel ol f7k AT 4 Sl HAel 4
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T WFA}ole] Z=71E (Intermediate species, 1S) 0. 2
TEske] A sk

HAFe] 1, 22F o) AP A3} F 35% 3,0557H 7k
AA =g on, yAFo|HA ZA]Z (Herbivore)gl <o)
(Mugil cephalus)$} 717}Zo|m A Z2]2(Insectivore) <l
7714 (Zacco koreanus)7} Z+7b 33.8%, 33.6% =2 A
Fo2 vehdoh(Table 1). o] & 5(2001)] o]t 3
AU} $A R Asiel A5,

FA7ke] o] WA= Z = (Tolerance guild) Aol u}
=, 917hE2 36.1% (1,1037)A), F7HEL 13.0% (396
WA, WAEL 50.9% (1,55670A) = vFelydl (Table 1).
R17HE2] 93.2% (1,02870A) 5 FZAAY7} xpA]ske] "1ZH
o] dmejF oz epon WAIF] 66.5%(1,0347
AE o7t AAst WSS dmelF oz YehH.
g2 25 72 F selA E-EkA oska, A
2 NMA e ARddA s RE 2es ST S
Hol sjape}l 23 Foko] osks W Zloz Al FHdH
(Fig. 4). =3+ H3 A A8 fH o] Ao v]go]
SRR 245 FFAstar =A|3 vgo] Frtste] AAd
o] ZFart o F A bl 2 oS v|Rte AT 2
o} o] gk} (Allison et al., 2007).
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sl oz 29 T, AL
A el YAt s A oEtel]l ZA ks A
|9} 22 At vehd Aoz At Egiet(e], 2008).
o2 E=¥ Z = (Trophic guild) ¥4& w2 F4
AJ (Insectivore) o] &2 41.3% (1,2617]A)), =A]A] (Herbi-
vore) o] &2 34.5% (1,0547) A)), 2214 (Omnivore) o] 22
16.4% (50271 A]), |-2] 4] (Carnivore) o] &2 7.8% (2387 Al|)
2 et (Table 1). A28 sh72 245 /)34 1)
Fo] Z7HSIGAT, Ho AgolAe sS4l ez =
)29l Fole] A4 gl 27459 (Fig. 4). szl
Z (Exotic species)2 2E x| Ao A &3 3sl9om, H3 %]

Ao A= wHo (Carassius cuvieri), w2 (Micropterus
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salmoides), £-F7 (Lepomis macrochirus) 3% 2% &3
sle] F A mate] o AFEE A et} 19919 (k3
|, 1994) Aol A= w1 o] (Hypophthalmichthys moli-
trix), 19999 (B 5, 2001) Al A= o]l dJoir) &
3l A T 2 AL FlEA] dshe) okt A (1994)
o} A 5 (2001)NAM = BFH ] E3h= Aoz FelH
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Table 1. Fish fauna and the various guilds of tolerance, trophic level and habitats in Hyeongsan River.

Species Tolerance Trophic Habitat Ist survey 2nd survey
guild  guild  guild {3 H2 H3 H4 H5 H6 HL H2 H3 H4 H5 H6

Cyprinus carpio T 0] 1 7 1 2
Carassius auratus T 0 1 17 1 3 1 13 34 4
Carassius cuvieri T 0 8 1
Rhodeus uyekii | 0 1
Acanthorhodeus macropterus | 0 3 1 2
Acanthorhodeus gracilis | 0 1 3
Pseudorashora parva T 0 2 3 1 10 1
Pungtungia herzi | | 9
Sarcocheilichthys nigripinnis morii | | 4 5 24 2 25 10
Squalidus japonicus coreanus T 0 1 5 81 11 2 1 4
Squalidus chankaensis tsuchigae | 0 7 6 25
Squalidus multimaculatus | 0 9 30 58 1 44
Rhynchocypris oxycephalus S | 17 2 1 16
Zacco koreanus S | 252 101 209 90 245 1 130
Zacco platypus T 0 6 4 1 3 2 6 5 21 10
Opsarichthys uncirostris amurensis T C 2 8 60 28
Hemiculter eigenmanni T 0 1
Misgurnus anguillicaudatus T 0 4 6 1 1 2
Misgurnus mizolepis T 0 6
Iksookimia yongdokensis | | 1
Cobitis hankugensis | | 16 9 10 2 1 7
Plecoglossus altivelis altivelis | H 18 2
Mugil cephalus T H 219 815
Gasterosteus aculeatus | | 3
Pungitius kaibarae | | 4
Coreoperca herzi S C 2 11 1 8 2
Lepomis macrochirus T | 2 1 2 11
Micropterus salmoides T C 1 9 1 6 22 12 15
Odontobutis platycephala S C 1 2 3 1 8
Odontobutis interrupta | C 3 6 8 1 17
Chaenogobius urotaenia | | 1 2
Acanthogobius flavimanus T | 10
Rhinogobius giurinus T o) 16
Rhinogobius brunneus | | RB 1 1 1 1 1 3 7
Tridentiger obscurus T | 21

Total Number of Species

8§ 12 6 13 9 12 12 7 17 13 8 12

Total Number of Individual

294 190 25 315 128 299 115 267 131 274 93 924

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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718 2qdo] EAIF = ollA] w3 b}E]—u].—— u] A Ak
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ez ARSI (0], 2008).

A4 B uf=, H1S & 123 409714, H2:= 14
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Fig. 4. Tolerance guilds and trophic guilds in Hyeongsan River watershed.

A B eErt Ya Bge] A9 gl
=R ol F= AME, $x0] £7] Tkl Abst
& A7) dge] AHAS BEt 9e Aoz AR
(o1} 1, 2006). WA 7717k AL F)AE Q)
ojn] B3> Ay Zlog WIEe] (7 5, 2004), & F
+ B3317] 9lste] o2 Higte] dod Aoz AluXt

HES HAVY sHRY2 3179 544 wedshe A4e
2 17% 1223447 AR STl A sk 27
"= (Tridentiger obscurus)?} 3]-§-A4 o]Z¢]l 4o, &
(P. altivelis altivelis)7} Z&3}ic}(Table 1).
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[o5

4. 9% 24 54

A7l ol F A 54 A Al wazd, 13 =
Al Z2ERE A4 (E9): 1.232~2.096)% H20A] 2.096
o2 M A Jelden, 23 2 FFEE AL
(1074~ 328214 HISIA 7K 7 eyt ol
frFZTlel ogt 3 At Qlgne] ojskow Al
Ak 12} 2APl A Fohek® 2|4 H20 A 1.609% =

Table 2. Community analysis, based on the species richness
index (d), evenness index (J°), species diversity
index (H"), and dominance index (A) in Hyeongsan

River.

Sampling location d J H’ A
H1 1232 0.3086 0.6416 0.7388
H2 2096 0.6474 1.609 0.3196

1t survey H3 1553 0.804 1441 0.2467
H4  2.086 0.4552 1.168 0.477
H5 1649 0.5561 1.222 0.4384
H6 1.93 0.4398  1.093 0.5481
H1 2318 0.3849 0.9565 0.618
H2 1.074 0.2089 0.4066 0.8432

2nd survey H3 3.282 0.8031 2.275 0.1206
H4 2138 0.6829 1.752 0.272
H5 1544 05734 1.192 0.4434
H6 1.611 0.2419 0.601 0.78

A et 231 2AL| A= H30A 22752 ¥4 e}
Wk 13 Al HIL 3%, $355%, FOdE
A7} 7 G »PEM&U% FEAYL] $Hoz 3
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Excellent=E, Good=G, Fair=F, Poor=P.

$Hx 257t 74 24 el (Table 2).
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A 4> (Qualitative Habitat Evaluation Index, QHEI)%-4]
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