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Abstract

In this study, Echo-sounder(E,) monitoring methodology was applied to test environmental
impacts of artificial weirs(SCW and JSW) in the Yeongsan River on fish community and habitat
structures at first time, and was compared with conventional fish sampling methodologies(Cy).
For the Es monitoring in the fields, parallel transect methods was employed in determining the
survey distance interval with every 125 m within the upper-lower 2 km of the weirs. Four
different fish sampling gears such as casting nets, kick nets, fyke nets, and gill nets were used
for applications of Cy monitoring methodology. According to the Echo-sounder monitoring,
fish density, expressed as a number of individuals per square meter, along the longitudinal axis
of the weir was significantly greater(JSW, t = 3.506, n = 30, p < 0.001) in the down-river reach of
the weir than in the up-river reach. Also, fish density along the vertical water column was
highest at mid-depths of Seungchon weir, which has simple habitat substrates, while fish
density was highest at hypolimnetic depth of Juksan weir. According to fish sampling by the C,
methodology, the fish compositions decreased as the river goes upward, and significant
differences(JSW, t = 0.248, n = 30, p < 0.05) in the compositions of fish species occurred between
up-reach and down-reach of the weirs. The dominant species near the two weirs were

Opsarichthys uncirostris amurensis, Hemiculter eigenmanni and Coilia nasus. Overall, our fish and
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habitat data, based on E; and C, monitoring methodologies, suggest that the weirs disturbed the

rivers due to initial habitat disturbances by the weir constructions as well as the barrier roles of

weirs on fish passage and migrations. More long-term scientific and systematic fish impact

monitoring and assessments(E and C;) are required in the future to predict changes of

ecological structures and functions on the constructions of the weirs.
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Fig. 1. Map showing each sampling site and weir newly constructed in the Yeongsan River Watershed.
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Fig. 2. Bathymetric map of upstream area of Seungchon weir and downstream area of Juksan Weir in the Yeongsan River watershed.

The hydroacoustics survey completed in September 2011.
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Table 1. Qualitative Habitat Evaluation Index (QHEI) at four sampling sites in the Yeongsan River.

Sampling Sites
Habitat Parameters SCW-Ug SCW-Dy JSW-Ug JSW-Dg

18t ond 18t ond 18t an 1t an

M, Substrate / Instream cover 8 10 3 3 8 3 6
M, Embeddedness 15 15 5 6 10 13 13
Mj; Flow velocity / Depth combination 13 6 11 3 15 13 15
M, Sediment deposition 18 6 6 16 16 20 20 20
Ms Channel flow status 16 6 6 16 11 20 20 20
Mg Channel alteration 8 6 1 1 8 8 10 13
M- Channel sinuosity 1 1 1 6 6 10 10
Mg Bank stability 8 6 4 0 8 8 10 13
M, Bank vegetative protection 4 2 2 0 6 8 12 16
M;, Riparian vegetative zone width 9 8 0 0 5 5 10 10

M;; Dam construction impact 1 1 3 3 1 1 3 3
Total Score 101 67 34 56 73 108 | 124 | 139
(Criteria) ) ® ®) ®) ¥ F) G) G)

SCW-Uj: Seungchon weir upstream, SCW-D: Seungchon weir downstream, JSW-U: Juksan weir upstream, JSW-Dy: Juksan
weir downstream, 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. 3. Fish density at the weir(W, upper panel) and the average + SD(lower panel) using a hydroacoustic survey technique in
the Yeongsan River on September 2011. The horizontal transducer observed fish at depths between 1 and 8.0 m,
whereas the vertical transducer observed fish from 8.0 m to the bottom of the reservoir. One horizontal unit means 125 m

distance.
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Table 2. Fish fauna and distribution based on conventional sampling methods at up and downstream sites from two weirs in the
Yeongsan River.

‘ SCW-U, SCW-D, JSW-U, JSW-D,
Species Ab. T o T i " = = S Total
Opsarichthys uncirostris amurensis | O.un | 20 145 48 232 4 275 828 | 1,552
* Hemiculter eigenmanni H.ei | 404 1 146 60 21 68 11 14 725
Coilia nasus C. na 100 139 11 419 26 695
Hemibarbus labeo H.la 19 45 123 46 81 18 20 48 400
Micropterus salmoides M. sa 72 8 135 5 4 111 2 337
* Squalidus chankaensis isuchigae S.ch 3 26 47 18 39 3 30 16 182
Acanthorbodeus macropterus A-ma| 6 13 2 48 7 7 20 60 163
Leiocassis nitidus L ni 11 4 41 3 37 460 142
Zacco platypus Z.pl 3 35 12 03 5 7 1 4 130
Lepomis macrochirus Lma| 21 2 35 15 17 18 14 6 128
Carassius auratus C. au 6 4 28 31 6 4 11 2 92
Pseudogobio esocinus P.es 4 45 29 4 2 3 87
* Squalidus japonicus coreanus S. ja 22 15 3 3 43
* Acanthorbodeus gracilis A. gr 2 1 5 6 11 2 4 9 40
Carassius cuvieri C. cu 2 3 7 8 7 4 3 34
Pseudorasbora parva P.pa 7 3 1 8 25 6 25
Cyprinus carpio C.ca 3 3 4 1 4 2 3 20
* Rhodeus yekii R. uy 11 2 13
* Squalidus gracilis majimae S.gr 2 5 1 2 10
Hemibarbus longirostris H lo 3 6 9
Acheilognathus rbombeus A.rh 6 1 7
Culter brevicauda C. br 4 1 5
Rhinogobius brunneus R br 4 4
Abbottina rivularis A ri 1 1 1 3
Mugil cephalus M. ce 1 2 3
* Microphysogobio yaluensis M. ya 3
Gnathopogon strigatus G. st 2 2
* Odontobutis platycephala O.pl 2 2
Rhodeus notatus R. no 1 1 2
Silurus asotus S. as 1 1 2
* Sarcocheilichthys variegatus wakiyae | S. va 2 2
Acheilognathus lanceolatus A la 1 1
Pseudobagrus fulvidraco P. fu 1 1
* Pseudobagrus koreanus P. ko 1 1
Rhinogobius giurinus R gi 1 1
* Sarcocheilichthys nigripinnis morii | S. ni 1 1
Total Number of Species 16 17 18 19 18 19 22 20 36
Total Number of Individuals 594 343 732 580 397 441 699 | 1,081 | 4,867

SCW-Uy: Seungchon weir upstream, SCW-D,: Seungchon weir downstream, JSW-U,: Juksan weir upstream, JSW-Dg: Juksan
weir downstream, Ab.: Abbreviation, *: Endemic Species.
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Table 3. Independent samples t-test of fish sampling sites(upstream vs. downstream) based on echo-sounder monitoring(Es) data

between two weirs in the Yeongsan River.

Levene’s Test for .
Independent Equality of Variances T-test for Equality of Means
Samples = oD
Test Evalue Sig. t ar Sig. Mof D SE of D % Cl o
(2-Tailed) Lower Upper
SCw* 2.197 0.149 -0.200 30 0.843 -8.188 40.880 -91.675 75.230
JSw 4.033 0540 -3.506 30 0.001 -737.6 2104 -1167.3 -307.9

* Equal variances assumed, SCW: Seungchon weir, JSW: Juksan weir, M: Mean, SE: Standard error, CI: Confidence interval,

D: Difference, Sig.: Significance level.

Table 4. Paired samples t-test of sampling sites(upstream vs. downstream) based on conventional fish sampling(C) data

between two weirs in the Yeongsan River.

Paired Samples Statistics M N SD SE of M
SCW U 51.0882 34 99.0397 16.9852
D, 669118 34 82.6535 14.1750
15w U, 42,9744 39 75.0623 12.0196
D, 86.4872 39 196.3004 31.4332
Paired Samples Correlations N Pearson’s correlation coefficient
SCW U, & D, 34 0.745
JSW U, & D, 39 0.901
Paired Differences Sig.
Paired Sample Tests M D SE of M 95% CI of the Difference t df (2-Tailed)
Lower Upper
SCW (U, - D) 15824 | 66636 | 11428 | -39.074 | 7.427 -1.385 33 0.175
JSW (U - Dy 43,513 132.684 21.247 -86.524 -0.502 -0.248 38 0.048

SCW: Seungchon weir, JSW: Juksan weir, Ug: Upstream, Dg: Downstream, M: Mean, SD: Standard deviation, SE: Standard

error, CI: Confidence interval, Sig.: Significance level.
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