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Assessment of Riverine Health Condition and Estimation of Optimal Ecological
Flowrate Considering Fish Habitat in downstream of Yongdam Dam
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Hur, Jun Wook / Kim, Jeongkon

Abstract

In this study, a comprehensive field monitoring was conducted to understand habitat conditions of
fish species in the upper Geum river. Based on the monitoring data, riverine health conditions such as
composition ratio of fish species, richness and dominance indexes, bio—diversity (dominance index,
diversity, evenness and richness), and index of biological integrity were assessed, and optimal
ecological flowrates were estimated using the habitat suitability indexes established for three fish
species Coreoleuciscus splendidus, Zacco platypus and Pseudopungtungia nigra selected as icon
species using the physical habitat simulation system (PHABSIM). The total number of species
sampled was 20 species, and two sensitive species of C. splendidus (22.4%) and Z. platypus (22.0%)
dominated the fish community. The estimated IBI values ranged from 34 to 42 with average being 38
out of 50, rendering the site ecologically fair to good health conditions. An optimal ecological flowrate

of 9.0 cms was recommended for the representative fish species at the site.

keywords : fish habitat, health assessment, ecological flow
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Table 1. Formula Used for Bio—diversity Analysis

Index Formula
Dominance index (McNaughton, 1967) ny/Nx100
Diversity index (Pielou, 1975) ->PixLn(Py)
Evenness index (Pielou, 1975) DI/Ln(S)
Richness index (Margalef, 1968) (S-1)/Ln(N)
(N @ S5 ng - Al 1A 39 A 45 P /N, DI oeex<x(diversity index), S @ AA & )

Table 2. Fish Community Metrics, Scoring Criteria, and Class Boundaries for the Index of Biological
Integrity (IBI) (after Karr, 1981; An et al., 2002)

) Scoring criteria (%)
Category Metric component 1 3 5
Total number of native species
Species richness Total number of riffle-benthic species <33 33-67 >67
and composition Total number of sensitive species
Proportion of tolerant species >20 5-20 <5
Proportion of omnivore species >45 20-45 <20
Trophic 3 3 3
.. Proportion of carnivore species <1 1-5 >5
composition - - - -
Proportion of insectivores species <20 20-45 >45
) Total number of individual <33 33-67 >67
Fish abundance . . B
.. Proportion as a number of exotics species
and condition — >1 0-1 0
Proportion as a number of abnormal individual

Table 3. Modified Score Interpretation for IBI 2 APt AAA A S e A (HSD+= sH ] 4,
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G lind 25 igtmiber AFUSDE A3 A 2 A, Fol S T

Excellent, (E) 4750 3Rk A, ZAARS AAs] A WAL D 24}

B 43746 AT Bel@Th E@ Juve] B0 5EL Walshs

o il FaEol gz Bow AL, ofF & % Fol

Fair () 2034 As] wMdE AR Sk 24, s T 54

F-P 26-33 Houa st ES Sttt YA AT FE5S =

Poor (P) 18~25 Akl ke Abdsh AlA Sbd ARE HFHE

P-VP 14-17 Aate] AAHAe] e sd 7, S5 R A

Vary Poor (VP) <13 5 AT AR e W8S HEEE APgs uiA)|

- Fud SF QoA olf AFHE sk

A1, 2 AP M E ofF A odel 7t KA Bt ol AL el wet AAlEtH, ddA A F
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(HSD 2ol olgataieh MANAZEE AGHSD= HE7IAE Al XA, AARARE A5
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"Tnstream flow study guidelines"E 7% & sl X5 AR AT AHSD AP 49T 52005
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Fig. 2. Relative Abundance of Collected Fish

o= duA ok 10%01d AFL 402 YuA= (Numbers in Parenthesis Total Number

1 o3k JEhQT) of Individual Species)

Table 4. Velocity and Depth Distributions of Collected Fish Species

Species Velocity (m/s) Depth (m)
Min Max Avg Min Max Avg

Cyprinus carpio 0 0 >0.1 0.8 0.8 0.8
Acheilognathus koreensis 0.3 0.3 0.3 0.3 0.3 0.3
Acheilognathus yamatsuate 0.1 0.9 0.5 0.2 0.8 0.5
Acheilognathus rhombeus 0.3 0.3 0.3 0.8 0.8 0.8
Pungtungia herzi >0.1 0.7 0.3 0.2 0.8 0.4
Pseudopungtungia nigra >0.1 0.8 0.5 0.3 0.8 0.5
Coreoleuciscus splendidus >0.1 0.8 0.5 0.1 <1.0 0.9
Sarcocheilichthys variegatus wakiyae >0.1 0.8 0.4 0.4 0.8 0.6
Hamibarbus labeo 0.1 0.1 0.1 0.7 0.7 0.7
Hamibarbus longirostris >0.1 0.4 0.2 0.3 0.6 0.5
Pseudogobio esocinus >0.1 0.3 0.1 0.4 <1.0 0.8
Gobiobotia macrocephala 0.8 0.8 0.8 0.3 0.3 0.3
Zacco koreanus 0 09 0.4 0.2 <1.0 0.6
Zacco platypus >0.1 0.9 0.4 0.2 0.8 0.5
Opsariichthys uncirostris amurensis 0.4 0.4 0.4 0.3 0.3 0.3
Iksookimia koreensis 0 0.8 0.4 0.3 0.4 0.3
Pseudobagrus fulvidraco >0.1 >0.1 >0.1 0.4 0.4 0.4
Siniperca scherzeri 0.3 0.3 0.3 0.8 0.8 0.8
Coreoperca herzi >0.1 0.3 0.1 0.3 0.8 0.5
Odontobutis platycephala 0.1 0.5 0.2 0.3 0.5 04
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A Fog Aow Hol Htk o]Hg AL I &t o= A, vepr] g FE7R AT diEolE
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FA Al FrElshA 283 Ao s wdEnh & B Al e AFVNATE Fig. 30 YeERA
. Ag)e] 49, 710 cm AAE Bol A Hom,

Table 5. Bio—diversity analysis of collected fish dghn e} Z=E7]E 10 cm A3 o577 2ol AF T

¥

ek %o A%, 4eish Aol 02~04 m/sec,

Dominance | Diversity | Evenness | Richness

1= = ~ F =& =103
053015 | 203043 | 0.87:0.11 | 2362071 FERLIIE 06~08 m/secell ] 7hg weol .
T4 #1287 05 m, F2bv] 04 m, #HE317] 04 m 2

3.2.2 AERAAF(IBI) FollA wol urEbst
1070 F7HA%E o83 A A7 H7HIBD o] 3%l tiete] AHE 5, 4 # sl uigt
AFE 3~4271% JERITHTable 6). 917 5% AAAATE AFHSDE Table 7o ehiiieh 5
R AR AFelds BE A A7l vl =2 o] MAAAFE AFHSDE el 7P Bkd 64
s UeRATh 13 A Al AEIAE T o4 (18l 02~06 m/sec (#12)), 0.1~06 m/sec(¥z}
AMSE7E Blas] v ARl Hgko] vhar, 344 1)), 02~0.7 m/sec (FEL7)= 7P FList H9lE

Table 6. Metric Scores and Indices of IBI for the Fish Communities

. Species richness and Trophic Fish abundance and
Sampling - ons o Total | Average
composition composition condition
(month) score score
TNS | RBS | TSS | PTS | POS | PCS PIS TNI | PNES | PNAI
1st survey 3 2 4 189 21.6 2.7 75.7 24 0 0 U
(4) (3) (1) (3) (3) (3) (3) 5) (3) 5) )
2nd survey 9 6 10 9.1 19.7 13.6 66.7 50 0 0 42 33
(6) 3) (3) (3) (3) (5) 5) 5) (5) 5) )
3nd survey 7 4 8 51.6 54.8 3.2 41.9 14 0 0 13
9) 5) (3) (5) (1) (5) (3) (3) (3) 5) )

Species richness and composition (TNS : total number of native species; RBS : total number of riffle-benthic species; TSS : total
number of sensitive species; PTS : proportion of tolerant species), Trophic composition (POS : proportion of omnivore species; PCS :
proportion of carnivore species; PIS @ proportion of insectivores species), Fish abundance and condition (TNI : total number of
individual, PNES : proportion as a number of exotics species; PNAI : proportion as a number of abnormal individual). IBI scores :
very poor (<13), poor (13~25), fair (29~34), good (38~42), excellent (47~50).
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Coreoleuciscus splendidus Coreoleuciscus splendidus Coreoleuciscus splendidus 18
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(¢) P. nigra
Fig. 3. Variations of Total Number of Individual (TNI) to Total Length, Velocity and Depth
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T 2 AN AEA(WUA)S 2oF8k9t) #2l9) 4 o]Fo @2 fo] A o yehtEd], o
AE37)E o569 22 85 cms 2 95 cms ol A v EvEe] A 54 499 B AR &
HA 7HEAAAEH(WUA)S ebd 9 (Figs. 4a, Zo] 7FastAThrl $-712 B Ao HFo]l F718H
b), g2 A= 7H09) F-Fe] 90 cms ¥ 3L, gl o {7E olol] BiFeo] 5~64l At ES
o 22 78 A A EA(WUA)S YEbIoKFig. 50). 6 3= A dA3ta Ao
Table 7. Season Variations of HSI of Velocity, Depth and Channel Index
. . Season Velocity Depth Channel
Species Pictures (Month) (m/s) (m) indexk
Spring (4) 0.1~04 0.3~0.5 3.0~4.0
C. splendidus Summer (6) 0.2~0.6 0.2~0.6 3.0~4.0
Autumn (9) 0.2~0.5 0.2~0.5 3.0~4.0
Spring (4) 0.1~05 0.3~0.5 3.0~4.0
Z. platypus Summer (6) 0.1~0.6 0.3~0.6 1.0~4.0
Autumn (9) 0.2~0.4 0.2~0.7 3.0~4.0
Spring (4) 0.2~0.5 0.2~0.4 2.0~3.0
P. nigra Summer (6) 0.2~0.7 0.3~0.6 1.0~4.0
Autumn (9) 0.1~04 0.4~0.6 2.0~3.0
*1.0(silt) :© >0.1 mm, 2.0(sand) : 0.1~1.0 mm, 3.0(fine gravel) : 1.0~50.0 mm, 4.0(coarse gravel) : 50.0~100.0 mm,
5.0(cobbles) : 100.0~300.0 mm, 6.0(boulders) : <300.0 mm.
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Table 8. Seasonal Variations of Flowrates for Optimal WUA Values

=

10 20 30 40 &0
Distance From Headpin {m}

€0

(@) C splendidus 6.5 cms)

ezl
-

[ I .
LR B~ ]

20

—
=

Distance Upstream (m)

=
=

10 20 30 40 &0
Distance From Headpin {m)

60

(¢) Z platypus (6.5 cms)

Discharge (cms) WUA (m?*/1000m)
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