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Adstel £ABe] e 3HERA 2 JAAFRIF FAR ¥WE FUso] FRUe] AH otsE
AR st (o] o ¥ 191 B 5 1997 7 5 1989). HE §73%9) Ao mEw, AYHSd o
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ok gk 1990 BF AN HAEE Fo 4 3H 2 a2 FUHY (LFL/EE T
Yyt AP E BME AFPHo] euth old AELS FAIE HFARE WL =
Ao A 7dse Aol AHdelth. agy, V1€ S8 Hrle AV ZAREES AN <A
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Y B A% (Prediction)sHe Y 5 85 A

W} S8 BEXAL A, 71 ZAE 5 ¢ dE FERE FE FAFY ENAR, Bx ¢
B3F 7Zlgd Y. A, I I 2 FFEE AFA Ad FRE 2 #AFE AF
(Shannon-Weaver )9] ]84 BAF - 8 A< (Stream order)oll & glel A A 2 +4
g vlmdte R AR, FFH AP vy, gax 5 ZAG st 34 £ e
Hlu g o] oga, & FAE Aleld] Bl gHo] o2 g UlA, FAER dut AR B
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7733 7I&se FALEd dE ez £33 iy ¢ old tig AuAde
2424 (River/Stream Restoration)o] &wuts] o]Folxn Urt. 7|&e] 83 HYrizx & I
2 A5 5 AuA 298 3ty 9§ dEo2 A 383 RUEHPE o3 sto (U
EPA 1991). 28y} Judy et al. (1984)¢] w29, 24 Ee A 2 dRT oivz FE¥7A
FEAF, B3 FATR HA Fo oI ZA &4H7 WEd, I 38 Hrivte g s
AWel F44 AR FHE A & 5 Qo (Karr 1981; Karr et al. 1986). =g 71&¢] YB3 3
TUE gS o] 8% Hrle Be Akd Aurl A8 F5HAT, A B3 wEe FABTIAA F
£ Tasio] & 7o) ApAojch (Loftis et al. 1983; US. EPA 1985). ol28 ©H L B A57) 913
v AAHANNE =AY H71E 4§ Tool2 N +%F HefAN 2 &3 Trophic Composition
o8 7t25E oF, W8 £33 FE (Macroinvertebrate), ¥ Z#/ (Algae/Periphyton)E ©] &3}
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MEATE o] 83 Yy (53], o F)L 19813 “Index of Biotic Integrity (IBI)'e] g o] w]=of
=99 oy, v AgH 54 2 A4uAH 548 183 Bl £l 19863744 vi= 1270
z oA APEQon (Karr et al. 1986), 2 F 4d HQ 191del& o|v] 3570 ol F H
(Karr & Dionne 1991)0l A sjel=o] 3}d Hrlo] dEE AF Ut old v 7 HlA
saol HAsE YEFY AN ¥FAE AP Ohio EPA 1987)% 89 shy7xst o
et 52 £& o]8&3% A4z ¥rhr)¥ (Habitat Quality Assessment; US. EPA 1983) 58 A
AT Yom, olg 2oz o AR (1F, Algae, ¥ 4 FAEFE) A4BZ YHE A9
Bl 7} 7|4S YA=TE A3t it olF oFE o] &7 IBle HEL w5 ojgjd] ZFx
(Oberdorff & Hughes 1992; Oberdorff & Porcher 1994), obx2]7}2] 7]Yo} (Huguency et al
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6. JFE ol &% JFUIFA A € ) IZE H7H A

BoAvlHel FWHLS s oS3 B AlFEo] Mo orgid AR, ZAPYH A (Wading
Method), €4, & 3tH A (Reference Site) R EAWYZEAA, A, 2d 43 Y, 5 WE
Y 4+ 9 54 wg A, WA, ojF 9 Guild 4%, § JFEA A% (Trophic Level), WAE 2
A (Tolerance/Sensitivity) % A2z 4e] (Habitat Conditions)e] ZA A, ctA A, Score AF 7
# (Score criteria) @ A4 AlF (Integrity class)ol] 2]3 IBI dA @Yoz didsc} (Table 1,
2).
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Table 1. Fish community metrics, scoring criteria, and class boundaries for the index of

biological integrity (IBI) in Kap Stream and ManKeyong River.

Scoring criteria

5 3 1

Category Metrics

1. Total number of native
fish species

2. Number of riffle benthi i
umber of riffle benthic species S67%  33-67% <339%

Species 3. Number of water column species
composition L .
4. Number of sensitive species
5. Proportion of individuals as

. <5% 5-20% >20%
tolerant species

6. Proportion of individuals as <20% 20-45% >45%

omnivores
i 7. Proportion of individuals as
Trophic portion of >45%  20-45%  <20%
compostition native insectivores

8. Proportion of individuals as

. . >5% 1-5% <1%
native carnivores

9. Total number of individuals ~67°% 33.67% <33%

in sample
Fish 10. Proportion of individuals as
abundance ) 0 0-1% >1%
exotics
and T4 . . . .
condition  11- Proportion of individuals with

disease, tumors, fin damage and 0 0-1% >1%
other anomalies

Table 2. Modified score interpretation for IBI values (after Karr 1981) in Kap Stream and
ManKeyong River.

IBI Integrity Class Characteristics

Comparable to pristine conditions, exceptional

53-55 Excellent .
assemblage of species.

4347 Good Pecreas‘ed species .r.ichness, .intolerant species
in particular; Sensitive species present.

35-39 Fair Intolerant and sensitive species absent;

skewed trophic structure

Top carnivores and many expected species
23-29 Poor absent or rare; omnivores and
tolerant ~pecies dominant

Few species and individuals present; tolerant

-17 V ) . .
8-17 ery Poor species dominant; diseased fish frequent
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Fig.1 Annual increase of water-use (volume/year) between 1988 and 1997 in Korea
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Fig2 Index of Biological Integrity (IBI) from the headwaters (Site 1) to the
down-river (Site 5) in Kap Stream during May - August 2000.
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Fig.3 Index of Biological Integrity (IBI) from the headwaters (Site 1) to the
down-river (Site 4) in ManKeyong River during May - September 2000.
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Fig4 Index of Biological Integrity (IBI) in Kap Stream, ManKeyong River, and
Keum-Ho River. Data from the Kap Stream and Mankeyung river were collected
during May - September 2000, while data from Keum-Ho River were collected
during May - September 1999.



