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Stream Health Assessment on Hoeya River Basin and Other Streams Based on Fish Com-
munity and Land Use in the Surrounding Watersheds. Kim, Jeong-Hui, Ju-Duk Yoon*, Hyunbin
Jo?, Kwang-Hyeon Chang® and Min-Ho Jang* (Department of Biology Education, Kongju
National University, Gongju 314-701, Korea; 'Biological Resource Center, Kongju National
University, Gongju 314-701, Korea; *Department of Biological Sciences, Pusan National
University, Busan 609-735, Korea; *Department of Environmental Science and Engineering,
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In this study, to analyze the stream health using fish assemblage and make effective
management, we conducted fish monitoring in the Hoeya River basin and neighboring
streams. A total of 33 species classified into 12 families were collected from 29 sites
in 2007. Dominant species was Zacco platypus (Relative abundance, RA: 24.8%), and
subdominant species was Rhynchocypris oxycephalus (RA: 16.2%). Eight Korean ende-
mic species and 4 exotic species were identified. Moreover, two species (Opsariichthys
uncirostris amurensis and Hemiculter eigenmanni) were translocated from other
basin. To evaluate stream health of the study sites, Index of Biological Integrity (I1BI)
was applied, based on fish assemblages. Overall, IBI values were “C (Fair)” or “D (Poor)”
condition, according to the grade except two sites which recorded “B (Good)”. The
correlation between land use pattern of surrounding watershed and IBIl was analyzed
to verify impact of development on stream health using fish assemblage. As a result,
when percentage of the developmental groups increased, 1Bl values were decreased
(Pearson correlation, r=—0.425, p=0.022). In contrast, increment of percent forest
and grass land was positively correlated with IBI (r=0.556, p=0.002). The agricultural
group and IBI did not significantly correlate with each other (r=-—0.231, p=0.333). In
this study, we identified a relationship between land use of surrounding watershed
and stream health using fish data (i.e. IBI). These results could be provided useful
fundamental information to establish management and restoration plan in the Hoeya
River basin and other rivers distributed in Korea.
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Fig. 1. Map showing the study sites.
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Table 1. Global positioning system (GPS) coordinates and information of sampling sites.
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Stream name Sites Stream order GPS coordinates

Hoeya River basin Main stream Hoeya 1 4 N 35°23'09.3” E 129°09'23.7”
Hoeya 2 4 N 35°25'03.6” E 129°10'06.4”

Hoeya 3 4 N 35°26'41.3” E 129°12'23.8”

Hoeya 4 4 N 35°28'19.8” E 129°13'37.4”

Hoeya 5 4 N 35°27'51.2” E 129°17°06.7”

Hoeya 6 4 N 35°25'53.1” E 129°1813.0”

Hoeya 7 4 N 35°24’35.3” E 129°18'38.7”

Hoeya 8 5 N 35°24'09.5” E 129°18'42.7”

Tributaries Namchang 9 4 N 35°24’40.0” E 129°17'59.6”
Daeun 10 3 N 35°24'07.9” E 129°15'29.0”

Deokgye 11 3 N 35°22'01.6” E 129°10'03.9”

Jujin 12 2 N 35°23'31.7” E 129°08'58.4”

Myeonggok 13 2 N 35°24'01.6” E 129°10'26.1”

Hyeolsu 14 2 N 35°24'23.6” E 129°09'07.8”

Soju 15 2 N 35°24'46.4” E 129°09'16.2”

Junam 16 2 N 35°25'18.4” E 129°09'26.2”

Yongdang 17 2 N 35°25'32.2” E 129°11'09.4”

Goyeon 18 2 N 35°26’39.2” E 129°10'27.9”

Eunhyeon 19 2 N 35°27’33.6” E 129°10'26.8”

Gokcheon 20 3 N 35°27°30.2” E 129°11'43.3”

Daebok 21 3 N 35°29'32.4” E 129°12’40.7”

Bali 22 2 N 35°24'22.1” E 129°18'06.4”

Gosan 23 3 N 35°25'28.7” E 129°16'49.0”

Deokdong 24 2 N 35°26°00.6” E 129°18’08.1”

Other streams Munjuk 25 2 N 35°29'57.8” E 129°16'44.9”
Samjeong 26 3 N 35°29'15.6” E 129°17'03.2”

Cheongnyang 27 3 N 35°28'45.4” E 129°18'35.5”

Cheongnyang 28 4 N 35°30°05.6” E 129°17'10.1”

Yongam 29 2 N 35°28’33.8” E 129°19'45.4”
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Table 2. Water qualities of study sites (recorded on August, 2007; mean +SD).

Hoeya river basin

Other streams

Main stream Tributaries
Water temperature (°C) 26.1+1.2 23.8+15 26.5+1.0
DO(mgL™) 85+2.1 8.3+0.8 9.7+0.4
pH 7.3~8.7 6.3~8.0 7.4~8.2
Conductivity (mS m™) 128.6+181.1 20.5+9.8 28.4+4.2
Turbidity (NTU) 10.3+9.1 8.2+8.5 7.8+7.8
Salinity (ppt) 3.7£8.1 - -
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Table 4. Biological water quality assessment based on the 8 metric IBI model in sampling sites.

Site 1 2 3 4 5 6 7 8 9 10
1BI 23 24 21 24 18 17 22 21 21 24
Grade C C C C C C C C C C
Site 11 12 13 14 15 16 17 18 19 20
1BI 24 22 24 8 8 8 8 8 24 20
Grade C C C D D D D D C C
Site 21 22 23 24 25 26 27 28 29
1BI 24 14 22 26 26 20 14 18 8
Grade C D C B B C D C D

Table 5. Results of Correlation analysis among Index of Biological Integrity (I1BI), characters of fish community and land

use at surrounding area of study sites.

Land use at surrounding area of study sites

Fish community

Developmental Agricultural Forest and Number of Number of
Others . A
group group grass land species individuals
Agricultural group —0.399*
Forest and grass land —0.459* —0.575**
Others 0.052 —0.256 -0.125
Number of species -0.197 -0.024 -0.025 0.638**
Number of individuals -0.188 -0.007 0.010 0.463* 0.713**
I1BI —0.425* -0.231 0.556** 0.092 0.212 0.202
*, p<0.05; ** p<0.01; Developmental group (Residential area, Industrial area, Commercial area, Road, Public facilities area); Agricultu-

ral group (Paddy, Field, Greenhouse, Orchard, Other agricultural area); Forest and grass land (Broad-leaved forest, Coniferous forest, Mixed
forest, Natural grassland, Other grassland); Others (Wet land, Bare ground, Freshwater)
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20% 01%_5 Fel=glom, St 2404 26 o= 7HF
A ebdeh SR SF FEA E oz 73
e ZFdA A SF “HA"S A28 B~D Sgulo)
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S “HEro] 7P wekdh AA
S5 “Fz"e] 7% St 246 ARt
el & 4 et 7El 1] HERAA S 8~26
Mo A Aozt 2A depgeh 538 A B
EF “cksro] 1XA, C 5F “BHE"e] 2X A, D 5F “¥&
o] 22 o7 FelE gk

BRI G} AT EAo| 4, A FZ)
A

AW ALY AERAR S} A- Qe =
9l o] F-237+2] Pearson correlation 48 A A g 7‘3‘4
Table 58} Zro] Uepdoh o] 523 <S dx & 4 Q= 7
AR Fhsh AAPE A2 Fe) AR (r=0713,
p=0.000)& Hgom, o]FIA I} EX|o]Lg3}e] ATt
A Ao Qo] E49} 7]e} L% (r=0.638, p=0.000), 7
A 49} 71€} 1% (r=0.463, p=0.010) 72| ko] A7)
2 & & Qe e AR =S Gk 71
AERAA| e} B2 o] &3] ARA BAA] WA 1
F3= 29 ARA (r=-0.425, p=0.022), 3} 24 1
F3= oko] AFBA] (r=0.556, p=0.002)<& vFeh o) A=t
A 289 He YERAR 0} Lo AR we] Azt
27} Z7hares 51 A7 o] 7rasle Ao w el
ot FAReR oIS B +Eolalch(=-023L
p=0.333).

i &t

AR o) U S, §EALL pHE 7]
£ uol7 Uitk B3], 44T o R
& ARee 2xe gEALY HEE o
Fo A, &%, A5, AR S 3k n| X} (Davis,
1975). & QAFollH §24kAE BE A Hol 75mgL !
ooz vehgton, |3t A= of 7o AAlel gle]
A FAZY HA e pEolnk

B AFellA slept Al B Q1T A A E o
F= 2 123} 33F 0|t} o] 200634 AIA|F Seo et al.
(2008)8) 7ol 53} 14%0] AW A vlwate] v
& ol AAE B shelek ol el A% AR 59 9
2, A7) wel AR EE o] Aol7t F 4 Ux
5] Seo et al. (2008)2] 74-¢ = 5x|&e] gt A} A3}
2 B Q79 20445 2R el 2 Ael7) 9l
oo F QT mRelA e 44 2 < ahAe
A EEL71E 2 A7 Ee] MA IR At

o
I
b
2

b

3
A 2
Ac-;lu

o el A RE MM 0] A & ATl F
8%-2] Aol B]lE]e] % 24.2%°] 1-f-3} vl=E e}
W, o]#3 A= Kim (1995)9] 3= 31§ HgolF
o] 343} ul= 25.9%%} wlwsle] fARE fA|oln
g ] R sl FAIZE HA e L E E

15’Jr tEe] e} $AZRE ] o]y A FAIZF H Q)
S5 BelEgih 3ot £A19 QJHF ojavtalle],
H5ol9} A A w ofAYF - AEE A FH e 9l
= 572 E 23sle] F 4%] ZHZJEV”‘:} LLE=
<} %—Er%l?% 735 e FRrt A3 AAFSe] B

Al XA o] EelE i ‘S*XH
A o)F o) T AT F= Aeeh Aol B
dF7F ¥jR-E o 2 (Byeon et al., 1997; Yang and Chae,
1997; Jang et al., 2006) =] 3}H oA 2] o)Al 2 x|A)
A 9lel AR AT} obH ool AA] sko} Fopel
AAAAH oz HE] A3 FEZHE 537l o
o]

Al AeelA Fe] A aAele MAEA o
75 I o Xo= HE Bodr A9t e
g ©]2 o] (translocated species) ¢]2}31 3t} (Shaf-
land and Lewis, 1984; Jang et al., 2003). 2 =A} A3}
3lop7} B St. 5, St. 694|A4] 118] (Opsariichthys unciro-
stris amurensis) &} x]2] 2] A]A]o] el= it} 18]} %]
g Aol TR FUEE A MAEA] o
2 7oz BIFHe] gt} (Jeon, 1999; Kim and Park,
2002). o] &2] 4 7= dsliA A3t oS Hﬁ—"r
7 ol E3 A o] ot TRl 2AE 3lof
3 3ol $1AIF A A el Flofse A4 TS 3
57 I B Be] ARt sled o
Aol A] o]m] vl—Eﬂ-oﬂ ooz AMAEFT 9ul 77ﬂ
9} A7t sleks W FUEAA MAlo] FAE S

2 z23g.
slope] A4 a7ET B
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-+

ZEo] glom & AN SHFERE of 7.5km He]
A 8l st 64 97} 04ppt= 4] FFE e
Aoz zAEQTh B A& AAFE 13% F =90

g gatel7} Sof, ZAA S (Tridentiger obscurus) 23
(15.4%) 0.2 44017t A s *V‘?fl"— 7473: gl
& 4 glede) ube slFAAQl St 79 S E 102 F
rgo] 2ol % Sl 700%e) W& A sHe]
el Bl sate]e] MRS AT 4 AUk St 7 A
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AL TheAzy 7289 1o A4S NAF e
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9] o]F& A7 A= % dH} (Schlosser and
Toth, 1984; Pires et al., 1999; Jang et al., 2001). o]& ==
T AE AT 54 A olF W £igiele] F
A ool QoM wal e 24 Fek weby 8
ol A7t 24T 5 W A=E A48 T AS o
79 o)gel] mgol 2 Aeleh,

AR S Helatee] HAg) anles ) 4
w9 AL APEE B mTE AHgel
2k} (Karr, 1981; Karr et al., 1986). 82} 33} 0= &
N o] FE o] 83t AEA|S(IBI, RBP 5)°] Ahg-e] A
8] BHstee] gl 3|op} #AE 2FI F 297A
of sy A7 el “HH" ez HrtEE A SFES U
ow, 7 A AHute] ks 7 HriEE B 5HFoR el
o M2 2E AAe] C5H “BE = DS5H ¢
Fog AL o]Felxl sPHe] ZiZAle] AubHo=
el & 4 et 3opd A B LA

M

e e
A% QAT EAZ A 8 AR o §5E T3kl
wor Ad4e §Askn ol S Ageln w@
91 AR AS H9) Aolrk Fx A Foed, 4
RPN HFEFE 9T ASA Yoz fAREe
FAIE b3 olek meb B AN o gnrt a7

gor] o) 55 ARl e A% o N
9 ey ANE wee o)Pd B4 A9 4 v
Ho], ZRo] (Pseudorasbora parva), v]3-2] (Misgurnus
anguillicaudatus), ¥}, 2372 S WyAlE2] FAlo| &
A veht A W= gkl W velge Aust
A P s A AL AvkAl e SRS
vtedgich & AE 2 259 A= AN 4] A7
Wl SAlel o) - skt el A ks el Q)
Ao} 2 24} AT sebd A 2 ATsHel A
- 3hap AR} ks ke Wl Ee

o7t Al Wl 3] < EX|o]4 ] A%}
dehle AERAX o] AR A4 S Q)
of A 252 BlEe] ¥ A o] v A v
el A ARl e Aew e (r=
-0.425, p=0022). ®A¢] W B e mAH e
Agpdoz st EAULE BEHe] s2z 27w
3l =A8k A g (Son, 1998). =A|8HH ] &
Aelgt & 4 Qe kel A4z} FA), AFAY, 4
Mt 22 B2 ]l Wdke o 7o AAAE Skl
grEn oA T AAA Beshe SAelze] Z7k %
& AR A B B olFE A AT F
gekde ZFaA 7= AE 83 (Joo et al., 1997;
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o, AA zARAAANAM 93 E-L2 F]2}e] (Zacco platypus,
RA: 24.8%), o}~ &2 wE-X| (Rhynchocypris oxycepha-
lus, RA: 16.2%) 2 eyt w3t 82 3= 1-5%F7} 4
o] JHE, 2l B pAREE =909 2% oE
(718, Opsariichthys uncirostris amurensis; X2, Hemi-
culter eigenmanni)2] A4]o] EhelE|gict. spE A7HA)
HhE Sle) ol REAE ol gkl ABRAAS(B)E
T3k A3} 2714 e] B 53 A& ALg HEE C~D
Ego= fAH 2AXY Q2e) Exol4e] S
o] A7l A e ek detry] S8 AEHAA S
9} ®A]o] &3} Pearson correlation ¥A4-2 A3 2
3 ARAT} FAESE AERAAST} Gastes
(r=-0.425, p=0.022). vl 2 AERAR|¢e} 23} 2%
L ofe] A#AS ¥l om (r=0.556, p=0.002), 73 == =
$o% ARBAS A @A} (r=-0.231, p=
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