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Abstract  To investigate the changes of dominant species of benthic macroinvertebrates following summer
precipitation variance, we surveyed twenty five sites of the main Seomjin River in May and September in
2014 and 2015. The temperature, precipitation, water quality factors and substrate composition, water depth
and flow velocity, which are important factors in benthos habitat environment, were collected and measured.
There is not much difference of the cumulative precipitation (CP) between 2014 (2,322.1 mm) and 2015
(2,371.0 mm) in May. However CP in september was decreased by more than half in 2015 (3,726.1 mm) than
2014 (7,678.2 mm). Due to washing effect by summer precipitation, total number of species and individuals
for benthic macroinvertebrates were higher in May than in September. Chironomidae spp. and Choroterpes
altioculus were dominated in May, Ecdyonurus levis, Ecdyonurus kibunensis were dominated in September.
As a result of correlation analysis between community indices and environment factors, it was found that there
is a significant correlation with flow velocity and substrate compositions. According to the results of cluster
analysis and PCA based on environment fators and dominant species of benthic macroinvertebrates in Seomjin
River, it was divided into four groups following CP and MT. Ecdyonurus levis and Ecdyonurus kibunensis
reflect the effect of the decrease in summer precipitation.
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E3] o534 HF579 (Monsoon rainfal)= E2% H

(© The Korean Society of Limnology. All rights reserved.
This is an open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0/),
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provide the original work is properly cited.

— 348 —



Bl ofUjzt uAd AASHE HETY HskE o]
= 99107 Z&3tct}(Brewin ef al., 2000; Bouillon et al.,
2004; Kwak et al., 2004; Mesa, 2012; Hong et al., 2017).
ks SHHAE A Y] 87 wiSE Tretsty] 9l e
Ao #x2 EAS wofsts AL AEY 8749 S4E7t
£ 93t 8 a4 0|th(Shieral., 2016; Song et al., 2016).
shael A4St AAY dARARERS g FR
sha oheket 3 S o]F L 312 (Rosenberg and
Resh, 1993), BejA W A& 2H|R2A, Fof wtat A
3ot A4 FHE ZolE E Itk (Shearer erf al.,
2015). T3t 71 AL S Y oA, R olFA, A
A §olA, Foll e LAl i WA 59 EAL
2 BT ARPEZA B A7) o]FojA 1
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Fig. 1. Location of the survey area at Seomjin River (J: Jinan, I:
Imsil, S: Sunchang, N: Namwon, Gok: Gokseong, Gu: Gur-
ye, H: Hadong, Gw: Gwangyang).

@ 2A” (N1, 2), 4 3AH (Gok1~3), +8 3%
(Gul~3), 3t& 3AH (H1~3), 3k7<Q FF(Gw)o|th (Fig.
1). ZAA 71 = 201493 20159 oj23 A27H2 AHel 6
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Fig. 2. Climatic factors, water quality factors, bed composition, and other environment factors in Seomjin River. The alphabet shown on the
x-axis indicates a location (J: Jinan, I: Imsil, S: Sunchang, N: Namwon, Gok: Gokseong, H: Hadong, Gu: Guryu, Gw: Gwangyang).
The alphabet shown in the legend indicates the period of investigation (14R: Pre-flooding in 2014, 140: Post-flooding in 2014, 15R:

Pre-flooding in 2015, 150: Post-flooding in 2015).
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Z2EE9 Ao 2 A= X4 (Dominant index)= McN-
aughton’s dominant index (DD)E ©]-&3}4 At&3}tt. o
GFE=R 4= Margalef® HEO|2o|A F=FH Shannon-
Weaner function (H') (Shannon and Weaner, 1949)& Lloyd
& Gheraldi7} HE3F F4]2 o] &3 ch. STEFEEEX 4
(Species richness Index: RI)= Margalef (1958)9] A&,
5= A4 (Evenness Index: J)= Pielou (1975)9] A4+&
Hesiqtt. $2449 A%AE B dstel AEe
A 497 Yo Feldl AAAEA4 (BML Benthic
Macroinvertebrate Index)S ©]-83t4ct. &8 AZA
Pt AR /2 A Y] AESAY A 2 F



HELS H50 o3t MAY HYLHRSE Y T4 #a 351
Table 1. Summary of the community indices of benthic macroinvertebrates in Seomjin River.
Jinan Imsil Sunchang ~ Namwon  Gokseong Gurye Hadong Gwayang Average
Indices
May Sep. May Sep. May Sep. May Sep. May Sep. May Sep. May Sep. May Sep. May Sep.
2014

Dominance (DI) 0.612 0.457 0.605 0.592 0.715 0.515 0.601 0.569 0.470 0.617 0.635 0.583 0.588 0.441 0.550 0.903 0.597 0.585
Diversity (H')  2.493 3.376 2.637 2.554 2.114 3.040 2.829 2.772 3.498 2.821 2.559 2.302 2.696 3.122 2.446 1224 2.659 2.651
Richness (RI)  2.724 3.557 2.752 2.282 2.562 2.425 3.108 2.647 3.549 2.753 2.581 1.704 2.513 2.434 1.394 0.843 2.648 2.331
Evenness (J) 0.561 0.753 0.673 0.642 0.481 0.788 0.609 0.658 0.717 0.652 0.590 0.913 0.803 0.869 0.871 0.527 0.663 0.725

75 76 63 65 70 70 75 78 80 81 67 65 66 68 40 52 671 693

BMI B B C ¢c B B B B A A B B B B D C

2015

Dominance (DI) 0.399 0.368 0.521 0.364 0.517 0.508 0.538 0.475 0.577 0.359 0.452 0.428 0.862 0.680 1.000 1.000 0.608 0.523

Diversity (H) ~ 3.424 3.771 3.051 3387 2.944 2.717 3210 3.382 3220 3.678 3.266 3.454 1.522 1957 0.918 0.811 2.694 2.895
Richness (RI)  3.135 3.823 2.988 2.979 3335 1.960 3.655 3.497 3903 3.610 2.990 3265 0.749 1851 0415 0371 2.646 2.669
Evenness(J)  0.833 0.835 0.737 0.873 0.643 0.819 0.675 0.762 0.675 0.869 0.752 0.792 0.640 0.543 0.918 0.811 0.734 0.788
75 85 69 78 77 80 79 83 8 8 72 8 50 8 78 10 730 736

BMI B A B B B B B A A A B A C A B E
7F A3 ol w2t AdksHTH(MOE/NIER, 2013). £ 20149 ME 7oAl 5Yof & 2322.1 mm, AE 7
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dols 59 2,371.0 mm, 9¥ 3,726.1 mm (190.4~563.0
mm)E 1,355.1 mm7} &7}t H#7]2 (MT: mean
temperature)< 5% (8.0~12.0°C)°] 9€ (20.9~23.6°C)}E
t} 12°C7} EgtoH, 72 Ax=d R 8%t MT, CP=
A5l ZIMRH SR FYA Har Sk AdS
RYrh 22 20149 5Y€(243°C+1.5)7 9Y (24.1°C+
12)°] 2 #o]lE Ho|x] kot 20159 59 (20.3°C+
2.0)°0141 99 (26.1°C+0.8)& 5.8°C S7F3tATH 42
2014 9 oA B 699cmZ 7HE =4 YEgth
+229¢ F DOE 20149 5¥L A5t 7.7~10.3 mg
Lo H9E Bgon ARoN F{E L4542 Fadhes
%L 2ot BODE 20149 59(1.9+08 mgL ™)t 9
4(05+02mgL ™)) 14mgL™" 4G, 20154 5
2 (15+0.7mgL ™ol A 9¥(1.6+05mgL™ )2 Z z}o| S
Holz| ¢rgtth. pHE 20149 59 8.1+0.6914 9€ 9.0+
052 Z713t9 2o, 20158 & Xjo|E Holx| &ttt
BOD¢} pHE ARt st T/ AN A7} &
ol AFE B M F AF olsky Hill=
12 298 F71etged, & A4, & 52 #4aste

2 H

[}

Of

.

ol
58
= JHU

o

2 S B0 mE MMS o

091'
Jl
4o
ofn
MHo
M
£l
10
rE
l’l

2478 29

o5kt (Fig. 3). 4% 44l 5



4

352

Ofol

By

i

CREIL SRy

MAD =} FE557F o Bk MA e == 2014 549
(1,650.3+1087 ind. m 2ol A} 9Y (504.9+346.5)% 1,1453
ind. m™7} Zastgon, 20159 59 (663.9+£432.3 ind.
m )4 9Y (3194+243.7)2 3445 ind. m 7} 745
ok & £ 201449 59 (199+6.5)004 9€(152+5.9)=2
P 5Fo| #Aastgoen, 201549 59 (18.2+9.6)°14 9
H(162+7.8)2 B+t 2F°] A5 Ao gdd
2014 0] vjs) ZF-e-=Fo] Hd 2015¢ 0l Tk JHAY

100,000
—e—14R  =4=140
15R 150

10,000

1,000

Abundance

100

Fig. 3. The species rank abundance of benthic macroinvertebrates
before and after flooding in Seomjin River. The alphabet
shown in the legend indicates the time of investigation (14R:
Pre-flooding in 2014, 140: Post-flooding in 2014, 15R:
Pre-flooding in 2015, 150: Post-flooding in 2015).
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Zpol7t W 201499 A9, 59 At R{
midae spp.)7} 53.3%5 A A|gte] 7H SHSI I, AZ
5} 2A0] (Choroterpes altioculus)7} 252%2 -3}
o} 99e 844 Z (Merritt and Cummins, 2008)¢1 Y| 3
3t2Abo] (Ecdyonurus levis)Qy T3 324 0] (Ecdyonurus
kibunensis)7} 22} 34.6%, 20 8% 2 &2 ¥]&E A3}
fom, SR JY, FAA =2 EFHES EATh
B Aoz AYd 201599 g, 59 ZAmRTt
384%= 71 AR, Az stFaol7t 293%2 &
2|5l 2A40] 7t 30.9%2 7P st
3. WSROIt 207%2 BT S5 WA
=&, FY, JAAA W

S AT A2 (DN} Y ER] S (H), EZREX] 4 (R)E
20144 0] 59 (DI: 0.597, H': 2.659, RI: 2.648)°] 94 (DI:
0.585, H: 2.651, RI: 2.331)Ht} 24314 =gou, 45
TEAE0), AP EA S (BMDE 59 J: 0.663, BMI: 67.1)
B} 99 (J: 0.725, BMI: 69.3)°] T =34t 20159 o 3
X4 59 (DL 0.608)°] 9¥ (DI: 0.523) 2t § E¢te

- Chironomidae sp

- Potamanthus formosus

Mataeopsephus KUa
m Ecdyonurus levis
:::: Ecdyonurus kibunensis

ﬁ Corbicula fluminea

ﬂ'f Choroterpes altioculus

Hydropsyche kozhantschikovi

! : ! : ! : Baetis fuscatus

Rhoenanthus coreanus

Fig. 4. Changes of dominant species of benthic macroinvertebrates in Seomjin River (14R: Pre-flooding in 2014, 140: Post-flooding in

2014, 15R :Pre-flooding in 2015, 150: Post-flooding in 2015).
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Boulder
0.402
0.360
0.179
0.472

Large

gravel
0.428
0.524
0.025
0.464

0417
0.557
0.012
0.439

Gravel
0.049 —0.165 —0.370 —0.244

sand

0.085
0.076
0.039
0.069

Large
0404 —-0.063 —0.340 —0.339 —0.382

Sand
0.347

0.050
0.342

Silt

0407 —0.387 —0.492
0445 —0454 -0.563
0.169 —0.017 —0.113
0432 —0.561 —0.462

FV
0.054 —0.342

0.050
0.024

WD

0.103
0.005 —-0.079 -0.114
0052 —0.178

0.062

Chl-a
0.090

T-N
0.029
0.062

0.001
0.046
0.096
—-0.109 —0.064 —0.144 —0.170 —0.181
0.087

0.158

0.143 —0.185
0.188 —0.153

-0.569 —0.058 —0235 —0.240 —0.176 —0.033 —0.032
0.247 —-0.201

-0.091

—0.488
0.105
-0.035
0.111
—0.190
-0.012

0.302
-0314
-0.329

0016
-0431

pH  Conductivity Turbidity BOD NH3;-N NOs-N
0.089

0.516
0.008
0.069
0.123
0.086

DO
0.086
0.047
0.118 —0.049
0.064 —0.040
0083 —0.034 —0.042
0.135 —0.164

0.154

WT

0.688
0.084 —0.076 —0.137

—0.122 —0.001

-0.237 —-0.140
0.078

0.201

MT

CP

1.000

0.076
—0.115

Table 2. The result of correlation analysis between average community indices and environment factors.
CP: Cumulative precipitation, MT: mean temperature, WT: water temperature, WD: water depth, FV: Flow velocity.

The boldface type indicates p<0.01

CP

Dominance (DI)
Diversity (H)
Richness (RI)
Evenness (J)
BMI

U, =R, TS FEA S, e EAI4, BMI= 52 H”
2.694, RI: 2.646, J: 0.734, BMI: 73.0)5t} 9 (H': 2.895,
RI: 2.669,J: 0.788, BMI: 73.6)°ll o &3tct.
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Fig. 5. A dendrogram of cluster analysis based on benthic macroinvertebrates abundance and environment factors by Ward’s linkage meth-
od. The alphabet ‘14R’ which is black color indicates pre-flooding in 2014, ‘140’ which is red color indicates post-flooding in 2014,
‘15R’ which is green color indicates pre-flooding in 2015 and ‘150’ which is yellow color post-flooding in 2015). The last alphabet ‘J’
indicates Jinan, ‘I’ indicates Imsil, ‘S’ indicates Sunchang, ‘N’ indicates Namwon, ‘Gok’ indicates Gokseong, ‘Gu’ indicates Gurye,

‘H’ indicates Hadong, ‘Gw’ indicates Gwangyang.
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Fig. 6. Principal component analysis (PCA) for dominant species
of benthic macroinvertebrates and environment factors in
Seomjin River (Axisl: 21.8%, eigenvalue: 3.57 and Axis2:
16.4%, eigenvalue: 2.53). The black circle indicates before
flooding in 2014, the red inverted triangle indicates after
flooding in 2014, the green square indicates before flooding
in 2015, the yellow diamond indicates after flooding in
2015.
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