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Biological Water Quality Assessments Using Fish Assemblage in Nakdong River Watershed.
Choi, Ji-Woong, Eui-Haeng Lee, Jae-Hoon Lee and Kwang-Guk An* (School of Bioscience
and Biotechnology, Chungnam National University, Daejeon 305-764, Korea)

The objective of this study was to evaluate biological water quality using fish assem-
blages in Nakdong River watershed. We selected 6 sites along the main axis of the
river and evaluated the Index of Biological Integrity (IBI), Qualitative Habitat Eval-
uation Index (QHEI) and chemical water quality during July 2004~ March 2005. For
the study, we applied the 10 metric IBI model, which was developed for national bio-
logical water quality criteria. Nakdong River’s IBI value averaged 20.8 (n=14) during
the study which means poor biological water quality. Physical habitat health at all
sites, based on QHEI model, was measured as 110, indicating fair~ good condition.
The habitat health varied depending on the locations sampled. Habitat health in
sites 1 and 5 was judged as good, while the health in sites 3 and 4 was poor~ fair.
Especially, we found the metric values of M1~ M5, M7, M10 were low in sites 3 and 4
compared to other sites. In these sites,>thus, habitat restoration of substrate com-
position, riffles, and bank vegetation may be necessary. In the mean time, chemical
water quality, based on BOD, COD, TSS, and nutrients, had no large spatial and tem-
poral variations. Overall data analysis indicated that site 3 was largely impacted by
the polluted-tributary, Keumho River and the downstreams showed better water
quality due to the dilution of the polluted river water by Nam River and Hwang River.

Key words : biological water quality, habitat health, biological integrity, IBI, Nak-
dong River

M

i

B A7 A A 5 s ) S
(‘dﬂ% 1,537 m)ol|A] Hlsle] F {2494 513km, F9
R 23,859 km’ 2 HTHAAIsh AR 8
of BAE FamAe FH 444 2 %‘—-%‘ﬂ%—’?ﬁi
ey 9iu (@ &, 2001; ¥ 5 2002). H2
=9, 957 2% foe] Wesid 4o ‘3! a1
2G99} AL gl ST F, 2008, B5A] ]

Hedde BT ez At &gH AT

-[o

7} elEl¢ Aoz vehge(e] F, 2001; o2k wl, 2002).
=3, FIes A W A Fe] FA4T k2 sk
At opzt QAL 471 He] Aol AlFd
Aot

G357 A B AT 7T w=d, 4§
(2004), % %5-(2000), ¥t 5(2002) 9]¢ wheFgh o|2}3hA
4 477t FgA AYF2 glem, A F(2001), A
5(1998)e] &7 o FEE, ZAEA, AeiA el o
T vt FES) o)A L gle}. w7} AR
7 A9 eI 3 WA Setshr] #3) 2008
~2006'1714) “BRAFEIME Mg 2AET (R

* Corresponding author: Tel: 042) 821-6408, Fax: 042) 822-9690, E-mail: kgan@cnu.ac.kr

— 254 —



452 $79

W, 20058 B3 HdHo=r 44 U 253 2
2 B SRAYES o)43 AuA A= Frpby
Weta glem, 47}t F shtel G5 A A
7¥&kat 9let (gt 5, 2006).

H sk F 3o A3 A7 532 7)E 3
o ol 7 Al EEA A 2 AER =
o4& A= Hrks WPsle FAl drht=
, 2005; ]k 5, 2005). 53], SAefA] HolM HAAS &
HlAel) $1A5led A2 AAL Ae] SAAREE o
=% 5 Yx AEAEFA 179 ol$%7} FolA]
Alet oAFE o14F A9 ARE HAhe v A
A Hellr Hz=2 Karr (1981)9]] 23 Add & u)st
¥ (US EPA)$} Barbour et al. (1999)e]l ]3] Al4:35t =]
% #7}(Rapid Bioassessment Protocol, RBP) =&l &
ZEo] A ¥w) A 43 FA M g2 ol4H
W AAoIT(Ql 5, 2005). o9} o}gB] HT <t
(2001a,b)9] Aol wl=d, 28|18 I 449
o Moz JIE T, A T2 P AAR
T A S0 B oplE BT A=
Belx & Q%L 7IAE Aoz FriH gl Bl
A= 37hE 9T MARF7E AR 4 (Qualitative
Habitat Evaluation Index, QHEI):= Plafkin et al. (1989)
o] #z A|etslel o™, Barbour e al. (1999)0]] 2)5}e] A
A HA 52 AR AT, Sl A 5
Aol 9A 2o WA o] ool EANH AT} 7,
2005)6] AHg=)o] 21 ¥} gleh webd) SelA HrhA
e 2497} 9 B AAA A W) 2
2o 27 =S 3 gleat £ Ao P4k shaal ;
34 FANAE 71E ofe 22 olad 48
Pt 258 o121 Qlom 2R HAA) 9 A@ﬂﬂr

2 B7he AR Aol 9o,

£ AFoNME 7Eel T2 487397} Aol o 41 3}
42 A% B ohdel oI5 g A o4 s
Gk Ezgde $4 WS AE BN ET 4Ee

[-]

=

pu
o
=

oy ofN e
>~
b

Oll'l ki 034.. o oﬂ, e

{

)
T
_4:

[+
o
)

O A=

J° o 08

A 7

AER7}, AR 2 9 2D ¥HE B B
4 Azl AR AW AREE ek it +AL
G574 4 - SR 2 23RS WlI - A7) b e

al
=

—

M2

[=]
L 22717k 3 =443

NME 57 A9 BFel sigdsls 671 ®
3ked 20049 7Y (F57)), 20054 3 (2470

Al

o
=

[

=)

5 +3 g7t 255

Busan Metropolitan City

Nam River

() R 63 km

Fig. 1. The sampling sites in Nakdong River.
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Fig. 2. Spatial variations of biochemical oxygen demand (BOD), chemical oxygen demand (COD), total suspended solid
(TSS), conductivity, total nitrogen (TN), and total phosphorus (TP).
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Fig. 3. Spatial comparisons of Qualitative Habitat Evalu-
ation Index (QHEI) and index of biological integri-
ty (IBD)
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Table 1. Fish fauna and the various guilds of trophic level, tolerance and habitats in Nakdong River.

Speci Tolerance Trophic Habitat 1st survey 2nd survey
pecies A : ;

guild guild guild g1 g2 S3 S4 S5 S6 S1 S2 S3 S4 S5 S6
Acheilognathus majusculus SS I RB 1
Hemibarbus labeo SS I 3 3 2 1
Hemibarbus longirostris SS I 3 3
Pungtungia herzi SS I RB 1 3
Rhynchocypris oxycephalus SS (o) 9
Zacco temminckii SsS I 2
Acanthothodeus macropeterus 1S 0 1 1 1 6 2
Microphysogobio yaluensis IS 0 RB 1 12 8 6
Opsariich{hys UnNCirostris IS C 1 9 11 16 49 5 2

amurensis

Pseudogobio esocinus IS 1 1 2 2 12 12 8
Acheilognathus rhombeus TS H 1
Carassius auratus TS (0] 5 1 2 9
Cyprinus carpio TS 0 1
Pseudorasbora parva TS ¢ 1 1 1 1
Squalidus gracilis majimae TS I 4 1 23
Squalidus japonicus coreanus TS 0 15 16 6
Zacco platypus TS 0 80 76 94 3 1 26272 9 1 5
Cobitis sinensis IS I RB 2 3 1 9
Misgurnus anguillicaudatus TS H 2 1
Misgurnus mizolepis TS H 1 6 1
Pseudobagrus fulvidraco IS C 4
Silurus asotus TS C 3 1 1 1
Plecoglossus altivelis SsS H 1
Orizias latipes 1S (0] 1
Lepomis macrochirus TS I 1 2
Micropterus salmoides TS C 2 1 20 2 3 2
Odontobutis platycephala 1S C RB 29 8
Rhinogobius brunneus IS I RB 1

Total number of species
Total number of individual

6 8 7 3
13 92

9 10 7 11 6 7 8 4
98 97 68 58 72 342 70 13 20 20

SS=Sensitive species, IS=Intermediate species, TS=Tolerant species, 0=Omnivore, I=Insectivore, C=Carnivore, H=Herbivore,

RB=Riffle-benthic species

3.374 2 A9 A& 54

2 979 o FAY Aol w17 2ARIA 223,
23} ZAlIA 20%0] Aol B 28%o] AxHedw
(Table 1), A H oJF F FH(Class)¥ Frpf=r oo
S} o7} 1oz A BT 1 9ol wTelH 3%,
AR} 25 5o 0w ehgeh dERIA ol %
371 7 2e] AT mhaw 197099 24 A] 183 555
o] &3t ar(ek, 1973), A=} 319770l <J3) 243} 91
Fo] MAEHe Aoz RuHe 3L A F (200D
ofs)) 173 48%F¢] AFHG oM, B AT 93 29
Fatol l=e] A e Frpkwrt FA Fasiee
o] F2] AN EE = (Relative abundance) 2o wh=
9, ¥ 2}u) (Zacco platypus) 59%, I18] (Opsariichthys

uncirostris amurensis) 10%, 7Y (Squalidus japonicus
coreanus) 4.% %202 JeR} WA Fo] $H3= Aow
byttt (Table 1).

WA = (Tolerance guild) BA]o] 2]5}H, 7172 (Sensi-
tive species)2 3% (327)A]), YAl Z (Tolerance species)-&
73% (70770 A)), 7+ (Intermediate species)2 23% (226
MA)z Yehde} (Fig. 4). 13 2AF A] A2l BE =] H o)
A WAEY AAMEsE 24 e, S5 HellM=
WAE d3Ae 1yeh v, 23k 2418 A WA
Zo) w3 F7tEe] Al=rt A debdH 53,1
A 7S HAF] Adw=rl 85%% 0, 23 &AL
A WAEY] AHlEE 39%2 ZrAstgth 4x3 e 7
WA E] Al =r) 95%M 24%2 FA3AT F
2l me|7} 5% AT =8 ARA SRR
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Table 2. Qualitative Habitat Evaluation Index (QHEI) at
six sampling locations in Nakdong River.

Sampling site
S1 S2 S3 S4 S5 S6

M, Substrate/Instreamcover 10 8 6 5 18 10
M, Embeddedness 8§ 13 6 3 16 15
M, Flow velocity/

Depth combination 6 11 6 6 16 10
M, Bottom scouring &
Sediment deposition

Habitat parameters

8 11 8 8 16 18

M; Channel flow status 8 8 8 6 15 15

Mg Channel alteration 18 8 10 15 11 8

M; Frequency of rifflesorbends 10 6 3 5 10 5

M; Bank stability 18 10 12 4 15 4

M, Bank' vegetative 18 16 10 3 15 4
protection

My, Rlpa}rlan vegetative 20 10 4 6 18 4
zone width

M,; Dam construction impact 15 5 10 10 11 5

Z52 WAZ MAS7 S8k AdE B 570
$379] A A mZ E2AE AR,

A 2)E-A] (Trophic guild) £l ¢}s}H, 214 (Omni-
vore) o] &L 67670 A2 70%, $-2]A] (Carnivore) o] Z-2-
17070 A 2 18%, A1 A} (Insectivore) o] E-2 1067)A =
11%, =214 (Herbivore) o]&2 137142 1%8 AA]s}
%el(Table 1). 21 Aul= FAe| 2w, #9] =
E Ao 22 o9 Aduler) A el $2)
Z 9l F2Fo uls)] $Ash= Foz et (Fig. 4).

279 A Astel wel e P Rolk: 9
# o] Z (Exotics species)-2 1A8E A &8 A AH A
A= o] ol o5t A mHFo] ST
< JePATHUS EPA, 1991).

4 AEHH AR Pt 4

Total score 139 106 83 71 161 98 Gz7te] o]RE o]l4st AR AT x4 (Index
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& 601 2 60
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Fig. 4. Trophic and tolerance guilds in the 1st and 2nd survey.
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Table 3. Biological water quality assessments, based on the 10 metric IBI model in Nakdong River.

Samplin, IBI
loca tiong TNS RBS SS TS 0S IS CS TNI XT Al (Criteria)
S1 6(1) 0D 0(1) 85(1) 46(1) 38(3) 0(1) 13(1) 0(5) 0(5) 20(IV)
s2 7T 2 1M 1) 921 81 0@ 901 21 06  140V~V)
lstsurvey 53 7M1 0D 95(D) 951 4 1B 98D 0B 06) 20V
S4 21y 01y 0(1) 98(1) 98(1) 2(1) 0 96 (1) 1D 0(5) 14(IV~V)
S5 9(1) 2(D) 1(1)  43(1) 24(@3) 53((B) 24(5) 68(1) 0(5) 0(5) 28 (II1)
S6 8(1) 1) 3(1) 46(1) 49(1) 19(1) 30(5) 37(1) 36(1) 0(5) 18(IV)
S1 71 2(Q) 1) 39(1) 47(1) 313 22(5) 72(1) 0(5) 0(5) 24 (II1~1V)
S2 11(3) 3(1) 2(1) 85(1) 85(1) 41  9() 3423 0(B) 0()  26(ID)
ondsurvey S35 0 1M 220 2@ 31 T726) 61 31 06 20aV)
S4 61 0 1(1) 401 203 10(1) 60(5) 10(1) 23(1) 0(B)  20aV)
S5 6(1) 11 0@ 501 751 0 19() 16(1) 20(1) 06) 18V
S6 4 2 2(M) 06 453 15(1) 40(5) 20(1) 0(G) 0()  28(IID

The abbreviations are as follows: TNS=Total number of native species, RBS=Number of riffle benthic species, SS=Number of sensitive
species, TS=Proportion individuals as tolerant species, OS=Proportion individuals as omnivores, IS=Proportion individuals as native
insectivores, CS=Proportion individuals as native carnivores, TNI=Total number of individual, XT=Proportion individuals as exotics, and
Al=Proportion individuals with anomalies. The IBI criteria of III, IV, and V indicate fair, poor, and very poor, respectively.

of Biological Integrity, IBD3= 13 %A} Azl #3719
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