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Ecological Health Assessments and Water Quality Patterns in Youdeung Stream. An,
Kwang -Guk*, Jae-Yon Lee and Ha-Na Jang (School of Bioscience and Biotechnology,
Chungnam National University, Daejeon 305-764, Korea)

Ecological stream health, based on the index of biological integrity (IBIl), was
evaluated at five sampling locations of Youdeung Stream during August-October
2004. For the study, we also analyzed spatial and temporal patterns of conventional
water quality over the period of 1995~ 2004, using the water chemistry dataset,
obtained from the Ministry of Environment, Korea. The water quality parameters
used here were conductivity, total suspended solids (TSS), biochemical oxygen
demand (BOD;), chemical oxygen demand (COD,,,), total nitrogen (TN), and total
phosphorus (TP). The multi-metric model values averaged 27.8 in the stream and
ranged 24~ 32. The health condition was judged as “Fair” to “Poor” conditions,
according to the stream health criteria of US EPA (1993). Longitudinal variation
occurred from the upstream to downstream reach; largest differences in all water
quality variables occurred between Site 5 and the other sites. This was mainly
attributed to the impacts of wastewater treatment plants near the locations. Also,
relative proportions of tolerance and omnivore species increased in downstream
reaches. The model values, however, did not match the values, based on water
quality parameters. We assume that this may be associated with primarily reduced
water volumn during dry season in the stream along with modified physical habitat
conditions.

Key words : biological integrity, ecological health, water quality, fish

g AFH Hel7b 7AXM A2 ASA AF &

A = Al o] E7] Wil (7 &, 2004), z}g Azlol)] o3 8}

el 244 540 e A= A4 2 42 Aol

B e R s B o B e e = B - e g A7} 22 725 ] ghoh(Z, 2002). o] EA G-

Axe $71E9AR SEUSF 00) ARAH g Aoy AAu nhe} o), A A9 A

7% (BOD;), 3315 A48 7% (CODy,) ¥ 74 2 7= 2 e Her (o] §, 2002), SAAIZE

A&l Z49l (Total phosphorus) & 3% 4 (Total I =29 x2] H3lel| Wl WE Zo] w|$& IA4 et
nitrogen)¢} 72 Ak fAFFE oz AF P £A 4= 8)7] "oz vetEe] grt(e] F, 1996).

BUEF Zz@xoz o|gFoigtt HZT ™ FHZolle ol $A9] Aol djdt o)3shy welE

37 mUE 97 dsfel maw ol el3hY & panle, 8 A B4S 2 BT 4 e 4

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

— 341—



342 obgh2 - ofxed - EHaiL}

AAES] B EFo oheFst Ae] 2 2% (Ecological
indicator) 4 #A (¥, 2002), HEA &S] SAH7E
E3t A=)l A 7} (Ecological risk assessment), ThH 4>
W EY &£AS 0|83 A A7}t = 7} (Ecological Health
assessment)Z E3j (Karr, 1981; Karr and Dionne, 1991;
Barbour et al., 1999) A &34 537 EAS FH5=
Apeo] 0% AA= T leh@F %, 2001; An et al,
2002). AEAETE o83 s mUHY ¥
(Multimetric monitoring approach)-2 En] 4 £33 5X]
o4 A o] wedsh Ieh(E, 2002). 24 7}
9 Aode] g ARE Y 2A SAE olgsle shHe)
|77t =2 grlslelE A= 19801 H] Xl Karr
(1981)°] A =X A A4 (Index of Biological Integrity,
IBl) 29 A A| 2R A2k=¢l 31, 200336l = v] = 37
X (U.S. EPA)Y] 23] 143t A E-A] =z A] (Rapid bioas-
sessment protocol, RBP)Z 7 7|Wo] 7IEo] dHzj=
“RBP A AR L2 g elslc ol H7} =
< " FAEAYGE ¥R 347) A (Davis and
Simson, 1995)7} 71} (Kovacs, 2002), =22~ (Oberdorff
and Hughes, 1992), 9 (Koizumi and Matsumiya,
1997), ¢l = (Ganasan and Hughes, 1998) ¥ &3 (Harris,
1995)0l] o]27]74A] A AAH 2 FEA AR A AL
9} olell HHa, Ta»}a}oﬂm $MEF (A 5 1995),
RAZF(Z 5, 1995 = 5, 1995, A %, 1996), Al &=
JEEE F 10009l T bReE SR8 o143l
sRAEA A Bk AR v gledd, o5 w
9 R o WAE o8 g T T 359
ALERE olgale] Hrlaln e A ek ol
2 neksly] fls) FHZele fEvetlM = o F
(2001) %! H(200D)ol) Sla Ao W AEHA

M Hrhmde] AL, o o] 43te] A7}
AR (4 5 2000)0] A== A 9ok

2 Q7o 2 S5 27 ARF) shfoln,
BN Fog wASAele & se] B o4 ¥
AzAlo] e, Ay §EH) A olzeta4A)
(A 5. 1994; ©], 1994), o] 72| HEZA}F(F, 1987; %,
1994; ], 2001) ¥ o] st} AZH= G4 7 °1v
A ZAHE 9} vl 1979; F 5, 1985, 3 5, 1992)71 A
oA, AES 5o AR ARt 9 208 4
A A4 AL 7 G el el

AT B AR G Whude B S

A 5ol sl 4 uasel Aol Adee Wrle
olatetel sAAmele] ARAAL P, 04
oA 54 FAH o2 seteiid glch

ATWH A 48

r

1. ZA7)17F 9 ZAAA

“ A=

x
£

2 ATlNE $50 4 40 AF 2§58 3
Aol GRS VI 29 £ 57 e Al
20044 89 16~1722] &7 1%} o]FxA} W 20044
109 1~2909] B47) 27 ol fEAbE AAlslleh 24
7o 1474 SDE& FFAlel 247 40cmol F47]
90 cm2A] Horton (1945)3} Strahle (1957)o]] 2]3F s}A
X} (Stream order) 7] &0l 2]31H 3%} shd o)m, =4 &)
ZF A Qe Al AL, TS Al oz EEste] 9f
. 224 (S2), 3% (S3), 44 A (s4)£ 2% 33} "o
HdpAlo] 27 20~40cm, E£47] 50~60 cmo]
e s LR F R
SAR (e P s Fosd, a1 sHile
Ha5Alol Z47] 40~50cm, 7] 60~80cmo]
Ldzel SR B 1,2 TR WjEgel AHHew
& 3 9o,

ZAHAA )2 w53t 2 (Fig. 1).

ﬂFﬂLﬁHﬂ&

o
r

SL: djAFqA] F7 AHF A3 @A)
sz AR A FF 42 H5mER)
S3: A FAA 7 &EF FHALEASHA)
S4: A FAA] AT A F AP 2 BAFHY)
" S’ i
3
b1 . I'\. ™ -5'
\, — £
¥, 'Q 3
— L l'r-. ! (] -"I
| Ty - I..._\l‘
|IlI ~_-_, " Youdeu E!l!rctaam S e \
s G108 i {

Daejeon Stream

0 2km M

Fig. 1. The sampling sites for ecological health assess-
ments, based on fish assemblages, and the evalua-
tions of water quality.
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Table 1. Biological Stream Health Assessments, based on the 10 metric model of the IBI, using fish assemblages. The
criteria for the IBI values are categorized as five ranks of excellent (EX), good (G), fair (F), poor (P), and very poor
(VP). In the table, " R-B species indicates riffle benthic species as a habitat guilds.

Charactersitics of ecological

Trophic structure

Species richness and

indicators individual health
Sampling Total IBI score
site Total R-B Sensitives Tolerant Omni- Insecti- Carni- ; ine  (Criteria)
species species species  species  vore  vore  vore |23T/?§J:Ifs Exotics Anomalies
S1 5(@3) 3(3) 2(1) 20(1) 84(1) 16(2) 0(1) 25(1) 0(5) 0(5) 24 (P)
S2 10(5) 3(3) 3(3) 72 (1) 72(1) 26(3) 3(3) 39(1) 20(1) 0(5) 26 (F)
S ]ft S3 9(5) 2(3) 2(1) 90 (1) 85(1) 4(1) 1(3) 99(3) 0(5) 0(5) 28 (F)
UVeY sa 10(5) 2(3) 6(5) 68(1) 71(1) 21(3) 6(5) 34 (1) 0(5) 147(1)  30(F)
S5 9(3) 0(1) 4@ 70(1)  53(1) 20(1) 9(5) 107(1) 0(5) 0(5) 26 (F)
S1 6(3) 1(1) 3(3) 31(1) 38(3) 56(5) 6 (5) 48 (1) 0(5) 0(5) 32(F)
S2 8(3) 3(3) 3(3) 44 (1) 64(1) 35(3) 0(1) 285 (5) 0(5) 0(5) 30(F)
S 2nd g3 10(5) 4(5)  4(3) 84(1) 86(1) 12(1) 2(3) 222(5) 10 (1) 0(5) 30(F)
UVEY s4 63 1) 3@) 84(1) 84(1) 4(1) 10(5) 112(3) 0(5) 05)  28(F)
S5 7(3) 1(1) 1(1) 90 (1) 83(1) 9(1) 8(5) 109 (2) 0(5) 0(5) 24 (P)
o . ]* Zacco 100
Tri - —
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Fig. 2. The relative abundance of fish species sampled § ]
from the stream during May-October 2004. The w 5g |
. . X
symbol of “*” indicates tolerant species.
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Fig. 3. Spatial comparisons of ecological indicator species
such as sensitive species (SS), intermediate species
(1S), tolerant species (TS), and the relative propor-
tion of omnivore species in the sampling sites.
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Table 2. Spatial distribution of ecological indicator species in the stream sites. The species list was arranged by a

sequence of the sensitive species (S), intermediate species (1), and tolerant species (T). The symbol o

“~" indicates

an exotic species. The values before and within the parenthesis indicate the number of individual sampled and

the relative abundance, respectively.

Species wndtvty St %2 S s4 S5 abundance
Coreoleuciscus splendidus S 4(5.5) 18(5.6) 11(3.4) 4(2.7) 3.4
Pungtungia herzi S 2(2.7) 79(245) 7(2.2) 2(1.4) 8.3
Hamibarbus longirostris S 21(28.8) 4(1.2) 1(0.7) 1(0.5) 25
Acheilognathus lanceolatus S 7(2.2) 2(0.6) 4(2.7) 2(0.9) 1.4
Hamibarbus labeo S 2(1.4) 6(2.8) 0.7
Gnathopogon strigatus S 2(1.4) 12(5.6) 1.3
Rhynchocypris oxycephalus S 3(4.1) 0.3
Zacco temmincki S 1(0.3) 0.1
Squalidus multimaculatus S 2(0.6) 0.2
Coreoperca herzi S 2(1.4) 0.2
Pseudogobio esocinus | 4(5.5) 11(3.4) 4(1.2) 1(0.7) 4(1.9) 2.2
Opsariichthys uncirostris amurensis | 3(4.1) 6(1.9) 11(7.5) 19(8.8) 3.6
Microphysogobio yaluensis | 16 (21.9) 57 (17.6) 3(0.9) 0.7
Sarcocheilichthys nigripinnis morii | 7(2.2) 5(2.3) 11
Tridentiger brevispinis | 1(0.3) 0.1
Zacco platypus T 20(27.4) 128(39.6) 264(82.2) 112(76.7) 44(20.4) 52.6
Acheilognathus rhombeus T 5(1.5) 6(1.9) 3(2.1) 19(8.8) 3.1
Carassius auratus T 11(3.4) 1(0.3) 2(1.4) 91(42.1) 9.7
Carassius cuvieri T 4(1.2) 3(0.9) 11(5.1) 1.7
Squalidus chankaensis tsuchigae T 1(0.3) 0.1
Cyprinus carpio T 2(0.9) 0.2
Micropterus salmoides - 1(0.3) 0.1
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Fig. 5. Ecological stream health, based on the index of biological index using fish assemblage, and the water quality in

each sampling site, based on the average of 1995~ 2004.
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Fig. 6. Dynamics of chemical parameters such as bioche-
mical oxygen demand (BOD;), conductivity, and
total phosphorus (TP) in relation to monthly preci-
pitation.
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Table 3. Pearson’s correlation coefficients (r) and its probability (p, n = 5) of the index of biological integrity (I1Bl),
community index, and chemical parameters. The abbreviations are as follows: d = species richness index, E =

species evenness index, H' = species diversity index, A = community dominance index, O =

% omnivore, and T =

% tolerance.

1.000
IBI 0 -
r 199 1.000
d p 748 -
r  -598 -.899* 1.000
E p 287 .038 -
, r -733 -774  .964** 1.000
H p 159 125  .008 -
r 650 .832  -.977** -.993** 1.000
A p 235 .080 .004  .001
r 220 849 -811 -.804  .860 1.000
o p 722 069 096  .101  .062 -
r -.017 .966** -784 -653  .733 .884* 1.000
T p 978 007 116 232 159 .046 -
BOD r -.946* 104 326 478 -.374 .100 .329 1.000
5 p 015 868 593 416 535 .873 .589 -
r -.943* 114 317 470 -.366 .108 .338 0.998** 1.000
CODmn 016 856  .603 424 544 863 578 .000 -
r -.946* 105 .326 478 -.375 .100 .329 0.998** 0.998** 1.000
Cond. p 015 867 593  .416  .534 .873 .589 .000  .000 -
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