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Abstract

Preliminary ecological environmental assessments including physico-chemical constituents,
water quality, fish fauna analysis, physical habitat health, and ecological health assessment
were conducted as a primary step for Jeungchon micro-habitat ecosystem restoration in 2012.
Water chemistry analysis of conductivity, dissolved oxygen, chlorophyll-a and etc. indicated
that there were no significant differences(p < 0.05) among 6 sites between the headwaters and
downstream. Multi-metric model analysis of Qualitative Habitat Evaluation Index(QHEI)
showed that brooklets were at “good condition” as a mean QHEI of 158.7(n = 6) and the
longitudinal differences of the model values between the sites were minor(QHEI range: 153 -
165). Total fish species and the number of individuals were 12 and 481, respectively, and
dominant species were Zacco platypus(49.5%) and Zacco koreanus(36.8%). Tolerance guild
analysis showed that the proportion of sensitive species(Ss) had a negative linear function[Sq =
86.35 - 0.31(Dy); R* = 0.892, p < 0.01] with a distance from the headwaters, while the proportion
of tolerant species(Ts) had a positive linear function(R* = 0.950, F = 90.28, p < 0.001) with the
distance. Trophic feeding guild analysis showed that the proportion of insectivore species(L,)
had a negative linear function(R® = 0.934, p < 0.01) with a distance from the headwaters, while
the proportion of omnivore species(O,,) had a positive linear function(R* = 0.958, p < 0.001)
with the distance. Index of Biological Integrity(IBI) model, based on fish assemblages, showed a
“fair condition” as a mean IBI of 23(n = 6), and there was a distinct differences of ecological
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health between the headwaters(S1 = 30; “good condition”) and the downstreams(S6 = 14; “poor
condition”). Overall, the preliminary environmental impact assessments suggest that water

quality, physical habitat conditions(QHEI model), and ecological health(IBI model) were

maintained well, even if the state was not an excellent conditions.

Keywords : Brooklet, environmental impact assessment, Fish, Chemical quality, Physical

habitat, Ecological health

LA E

ot

[e]

]

Hl

flo

2

IHHA 0 = &sPdof Q7] Ao EA
Mo zA 25k AejA e 2 s B
Q3 Aagog ZA8stal 9th(Harding
et al., 1999; Muotka and Laasonen, 2002;
Alexander et al., 2007; Johnson et al., 2008).
=2 HlEe] Ho Aglr sHe| FHE e
U= Loz shdo] AlZtE = Stofet & 4= 9l7] uf
woll 72 743 =il shioll sigshe AW
S B w7bHd EE 2Ashet A es
o9 Fa3t 7HxE 7HA AL Q) ew(Haigh et al,
2004; Wipfli et al., 2007), &A1) &L ¢
gh oheFet JFHe AlFA(Pozo et al, 1997)&
AH-g5 3L Sl
bR o T nkEs 71 A
5], B 2ol 2~3 m o]}, Zol= 500 m H&=
TFEEA SO a5H AR ollA e 4
st He|7F 7] gl Qlo] AAH ez Hefd |
A 27 glo] ashd, AN Fo E8HA e
Aot dZat 254, 2001, ©]2 QIsA &
& RO sl SAMEHY Tk, 57
A 2fE B® 9 FoF 5ol frilHol +Eed ¥
oFF7F HAE T glon(FelEiet FPA, 2001,
AR BY E3E A 59 s AA
2 Qo] AAA] w9l 2| E4 AL =g A
At 2 AR B S fEste] BEo] A
Aot (Rt=24 4 A7+, 2008: 4
T4, 2010). 53], g2 =7 A
7F sHA7] E7d 3 Alell =917t
go] s2th}, Alzko] A|upul whe
ofupvl, AR Wk 5

ofs
-
rlr
nx

N
2,
ofy
ot

2ol 22
N

ox Y

ofl
=
bad
o
o8

oy rlr mZ rlr
r
re

ox
ol
ol
2
1)
rlo

X,
4
=)
of
S
ol
o
e

A=A AEfA Q] A& FAE sl Tt
RARBEZA D ABEHA 9 AP 2HE FFE7E &
Hrh(Eol&3At, 2006).

Eels AN, =5 ek 3 A 9 A
3t 9 5%, 39F, HHRSE]
P A Al gt 7|2 2ARE i
12 3t vt QIckEHE, 2008). E31,

ST

-
e f{
Ir

<l

il

S o 2 of
pu =
Lo &
e}
N o

>
o % o fz [

(e

o mae] AeARA B ARRARE Fa
917

o ARAE Horl7] Slat UBOE of
ot A&t =7t 7 (Barbour et
e PR A 7 Bt
Fg A (Index of biological
Integrity, IBI) APd®S AAISEAL Qlow (US,
EPA, 1993), @A S-2uetol A= = o] ot
A 4 - BebEo] 47 ZRE A A9 shd
of B/ B7H7E 2FYE L ek =E s et
A, 2007). o EFu-S o]8she BHAlE2 Karr
(1981), Karr et al.(1986)°14 AIA|H vlel Zo] ot
et Ade AU o] &9 SFALFE A
AEsHe] pdgrtl g ZEskar Q7] gzl

B oA & Bl RS AMREFGT]

& A7 a5k AdEiAet daae] 95 5t

P

N

£

=2



HEE - o=/ BE T dEHEtE ZAle L 843

+ =39 ulaA g A (Micro-habitat)oll A 1) olF & A% 11 kmu|vhel Egfolo}, =go] AR F
By 2 AR AR A2)H EAE Hol= W, o

1 2 EAQ HY 9) B Aix] ARE 3
71, 3) ol% FHEA WL 4 AeAgE B o

N
S
o

o

o] Hopx| iz lse] Fulo] 577

=]

P e 58 =&, HFHLRE oS HEL 7} ol %%‘EM = 54 HojFaL Qlnh, =
2 wako] ATl ulel 9 g Lo 7] o] f25 FRAoR vHglon) Ak dok
AR5 Alstaat gt H A ARS A Ho| REAORE LRRY &
g WOl i}, Egk 31 A A =29 73}
. A& 9 did SARE Qe 7129 m=apo] Hrigt EHEo] I
SHA 424]0] 0.6 — 3.0 m& olA o HA}
1. AL 7He TFEE FAET7 ol EE Ftole Al 2
B LA AL hABA] AT BE2E| 0]3]8} d7F A= T sHRE 2% uke] 2 A4
3 glon 7Hd ARROA FHREE e askd O TENIZE ST, S Well Alge] Akt
ot ma o] gujuly 24 9 ez W w SRS Btk B 2k = 3] 245}
o Aol ofs) i 7ke] Beld AA W & FRTOIA P FURAA oF 100 m TS
37 A E AL Y= Aol & 04%14 oA 2E o s Fefd AAA] E4E st 670 A A

o S =ik ol AR ¢ oFAH270 m) < A sto] AASHITHEIg. 1).
oA Hhelsto] HEsS Wi 5}% A e ZAF Q] e P ARl HAe A A

G;p trefm )\
Dlejeanlrnm
\_’ _:-3
Yudeung Stream /
0 2km

r-;

[ : Stream @ : Sampling sites

Fig. 1. Map showing sampling sites in Jeungchon brooklet
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Table 1. Fish fauna and its guild system of the brooklet in Jeungchon

Species T, T, S i Total RA
S1 52 S3 S4 S5 S6

Zacco platypus T O 112 25 29 25 35 12 238 | 49.5%
Zacco koreantss Sq I, 158 19 177 | 36.8%
Squalidus gracilis majimaée* Sg I, 4 2 2 2 4 14 291%
Misgurnus mizolepis T On 4 1 1 3 9 1.87%
Rhynchocypris oxycephalus Ss I, 7 2 9 1.87%
Hemibarbus longirostris Ig I, 4 2 1 7 1.46%
Odontobutis interrupta Ig C, 3 1 1 1 6 1.25%
Pseudogobio esocinus Ig I, 2 1 2 5 1.04%
Misgurnus anguillicaudatus T Op 2 2 4 0.83%
Acheilognathus lanceolatus Ig Oy 1 2 3 0.62%
Silurus asotus T C, 2 2 0.42%
Pungtungia herzi Ig I, 1 1 0.21%

Total number of species 12 10 7 4 2 2 12

Total number of individuals 300 57 41 29 39 15 481

T, Tolerance guilds, T,: Trophic guilds, Sq: Sensitive species, Ig: Intermediate species, Tg: Tolerant species, O,,;: Omnivores,
I, Insectivores, C,: Carnivores, *: Endemic species, RA: Relative abundance.
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Fig. 2. Inter-site differences in fish compositions and habitat characteristics in Jeungchon brooklet
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Fig. 4. Tolerance(a) and trophic(b) guilds analyses along with the distance in Jeungchon brooklet.
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Table 2. Metric attributes and model values of Qualitative Habitat Evaluation Index(QHEI) in the sampling sites

Sampling sites

QHEI Groups & Metrics
st [ s2 | s3 | s4 | s5 | S6 | Mean
Substrate structure & vegetation cover
M;: Substrate/Instream cover 13 13 10 10 10 10 11
M,: Embeddedness 11 15 15 13 13 13 133
Ms;: Flow velocity/depth combination 11 6 5 5 5 6.7
M: Bottom scouring & sediment deposition 18 13 11 10 10 10 12
Ms: Channel flow status 15 10 8 8 8 5 9
Channel characteristics
M: Channel alteration 11 20 20 20 20 20 185
M: Frequency of riffles or bends 10 11 11 11 11 11 10.8
Mg: Bank stability 18 20 20 20 20 20 19.7
Bank characteristics and structure
Mo: Bank vegetative protection 18 20 20 20 20 20 19.7
M, Riparian vegetative zone width 13 20 20 20 20 20 18.8
M;;: Artificial barrier impact 15 15 20 20 20 20 19.2
Total Model Score 153 165 161 157 157 154 158.7
Criteria G G G G G G G

Criteria: ‘Ex- excellent, scores (182-220); ‘G- good, scores (124-168); ‘F- fair, scores (66-110); ‘P’- poor, scores (8-52).
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Fig. 5. Community analyses, based on the species richness index(d), evenness index(J), species diversity index(H’), and

dominance index(4) in the Jeungchon brooklet
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Table 3. Model values and criteria of the Index of Biological Integrity(IBI) in Jeungchon brooklet in Gap stream watershed. The

values of parenthesis indicate metric values from the ranges of 1, 3, and 5, respectively

T — Model Metrics IBI
TNS RBg S % Tg % Oy, %I, TNI % Aq (Criteria)
S1 12(5) 01 35) 40.0(D | 39.7(3) | 587(5) | 300(5) 05) 301D
S2 1005) o 35) 49.1(D) | 52.6(D) | 45.6(5) 57(5) 03 28(ID
S3 7G5) o 2(5) 73.2(D) | 73.2(1) | 24.403) 41(5) 05) 260D
S4 405 o 2(5) 86.2(L | 86.2(1) | 10.3(D) 29(5) 3.5(1) 20(11D
S5 2(3) 0(1) 13 89.7(1) | 89.7(D) | 10.3(D) 39(5) 03 201D
S6 2(3) o 01 100(1) 100(1D) o 15(D) 005) 14(IV)

TNS: Total number of native species, RBS: Total number of riffle benthic species, Sg: Total number of sensitive species, % Tg: %

individuals as tolerant species, % O, % individuals as omnivores, % I,: % individuals as native insectivores, TNI: Total
number of individual, % Ay % individuals with anomalies, I: Excellent, II: Good, III: Fair, IV: Poor
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