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ABSTRACT

In this study, we conducted 12 seasonal surveys between 2016 and 2018 to understand spatial and
temporal fluctuations of the zooplankton community structure in Lake Doam when exposed to the
effects of surface discharge. The total number of species identified was 29 in 2016, 34 in 2017,
and 25 in 2018. The total abundances were 1,942.3 ind/L (70.9 ind/L —374.1 ind/L) in 2016,
2,852.6 ind/L (47.2 ind/L —906.5 ind/L) in 2017, and 985.5 ind/L (10.4 ind/L —312.5 ind/L) in
2018. The fluctuations in community structure during the study period were related to the inflow
of turbid water due to monsoon rainfall, which formed a thick layer of turbid water. This layer first
formed in Lake Doam during the summer in 2016 and 2017 and persisted into the following year.
Consequently, the community structure of zooplankton changed toward smaller species. Rotifera
was the dominant phylum, with the most common zooplanktons (33 species; 68.8%), followed by
Copepoda (8; 16.7%), Cladocera (4; 8.3%), and Protozoa (3; 6.3%). A clear water phase, with a
weak turbid layer and stable thermal stratification, was only observed in June 2017, which resulted
in the dominance of Daphnia galeata. Therefore, the structural changes in zooplankton
communities in Lake Doam seem to be related to hydraulic and hydrological factors such as
rainfall patterns and the duration of a turbid water layer. The change in the zooplankton
community structure would be a useful indicator for reflecting turbidity duration and discharge
characteristics in lake ecosystems. The emergence of macrozooplankton may also be a good
indicator for determining the water quality characteristics of lake ecosystems.

Keywords: Clear water phase, Hydraulic and hydrological characteristics, Lake Doam, Turbid
water, Zooplankton
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7ol F a3t Hol¢l o A o] 7o AMIE F9-ol= 535 S Hd3ITHLee et al., 2010; Noh and Han, 2008).
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Fig. 1. Map of the survey sites at Lake Doam.
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Fig. 2. Seasonal precipitation variation and water inflow quantity (arrows indicate survey periods).
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(Kwon et al., 2020; You et al., 2010).

T GeRto 2, sYOARE 109 Aolof 27330 FAIEAL 11 o] AEsto] 44| AR/t et
(Fig. 3). T A 4222016 4.1°C —26.6°C(10.0 + 6.0°C), 2017 1.5°C —22.1°C(8.4 + 5.6°C), 2018
0.0°C —27.3°C(10.4 + 6.3°C)2] W RJo|A] 2] I £ HF-S H T}, 201797} 2018 2] ¢ E5], 2018 =

Table 1. Mean and standard error values of the physicochemical characteristics of water in Lake Doam from April 2016
to December 2018 (WT, water temperature; DO, dissolved oxygen; Turb, turbidity; Chl-a, chlorophyll & SS, suspended
solid; TP, total phosphorus; TN, total nitrogen)

Date WT (°C) DO(mgL)  Turb.NTU) Chl-a(ugL)  SS(mgL) TP(mglLl) TN (mg/L)

2016 10.0£6.0 55+34 18.0 £28.1 12.1£13.6 12.8+18.0  0.067+0.076 2.885+0.471
2017 8.5+5.8 5.6+3.5 24.6+£31.6 9.0+153 21.6+31.1 0.081+0.118 2.833+0.358
2018 104+6.3 73+£2.7 94.4+194.8 13.8+23.2 50.8+91.9  0.149+0.116 3.012+0.479
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Fig. 3. Vertical and horizontal distribution of water quality in Lake Doam.
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e & o] Uk 2018\ 58 58 F-E 5 = 55.2 mg/L(ES) —490.2 mg/L(30 m) 9] H2 5=
B3l 2 9d7kx] 7RI ]1AL, 1090] o] =240k 12.5 mg/L(FF) —20.2 mg/L(30 m) HL7HA] At
o2 SRIF| Ik
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AT 5 4 IEFO] A A& 4 22771 8.3%, 6.7%, 825 16.7%, 13.1%, V5= 6.3% 11.1%
211 255771 68.8%, 69.2%=, E%EJ FEEYdE THTEE 25w A0l B2 2AaHAR wef
=Qlth(Fig. 5). AP IRE 74 Al F S9E 7o AEF2 20161301 29F(8E —198) 1,942.3 ind. /L(7O 9
ind./L —374.1 ind./L), 2017\d°] 34%{2%— 18%) 2,852.6 ind./L(47.2 ind./L —906.5ind./L) 12|11 2018 Fo]:=
Z(5%-15%)%985.5ind./L(10.4 ind./L —312.5 ind. /L) &2, FA} 7|7t 5 =& 73 HI T o] oJgRe- Hhe 2018%011
2 AZ2S B ATHFig. 5).
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2o TEEFAE TR B e e ST EET AF T2 A= 570l ol Kok xR E ©
FE=A0= dejA Itk Beaver et al., 2013). T3 F-F st SAYH AN = £AFFESIIERN 25Fol &
oh= 50| AR -okE F0 7 SRIE|N QIK(Kim et al., 2000; Kim et al., 2005).
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U, FEEFAEL] AEFO] =2 A71= 69 Ta= 7o) ERl0] HQITh o] Al7]ofli= ERfDollA] 4~20] =olA]
£ A171(19.5°C -27.3°C) o™ TP L7 F7Foh= Al7]0)7] = shet. 53], 20174 6ol Wol7F A2 sk= Holdd
o NAR L Daphnia galeata) ] @EF T AAGHA =& X719 42513tt.

S AN EA A7l S EEETES] @%%*01 TR S-S Hol= o] & she offoll &Jgh Ayt
o] QItkLi and Zhang, 2015; Oh et al., 2019). =G o4 2018 3HelEl o} F=& 1420 2 H|= AdHS]o] og Sk
= ot 940 4o v 4= Lo, HIo|(53.5%)7F-F-HSHA AL, ©] L]0l FHE-F-E7F10% 014l ofF:
Rzt wEtn], 3H50] 5o F-749 ofFo] AR S A = ZRIE| Gl

LT oA ok Hols S EERAE 59, A4FE 78 ol o= sh= ¥4 o}Fo|tkChang et al.,
2005; Yoshioka, 1991). e oA AJAH= W4Ad 01591 ®lo]9] 739, ol Boll= 4-20] =2 B33 Tofo] -2
o] F2 3o R E o]Fo] BESH| iR o & o]Fe Holg o2 At FF s e ERAES TAT e
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7187} EA] & 4= QITHOh et al., 2019; Yoshioka, 1991; Yoshioka and Wada, 1994).
A o1F 5 o] 0] 919 F-7d ol 7ol -7, Holeh thE 135 oQtoll A4l RaEshHA AddaAle] whet
Holdgha op7] ol =B ol tish Al-87H 0 & J= = %= Ith(Li and Zhang, 2015). =4 29]
oFF ol A FRIE Ffid oF-2 F24 ool al, 29| ofFe] Alofe]l oEsh= Blo] A2tk (Rowe et

ST o] Hol9lel FEEYAE YL YR £ A77EFE 100 im AT £YFEEFIE]
11, B9 el 48 0 2 e E o] 9= SRl hel, Alofe] oEslo] thas BEYT E(X|2R e

R71F)2 72 9ol 202 Jolsh ol HATT solsholet webpict
AR G RS She ko] A9, 71797 WSk 9l fele] s sk ole) 4-20] F7Kskn el
7155 o402 §9Jo] o] FolA L Jalo] A4HILHA ofE e e 4250 TelS Al Wi ofEel ol A
A2 HAH 02 AR U AT B NShE AL AR o)
SAAEAOIA B REYIE QET FU) E T2 01S, dEF FA)ke] P o]k Sampaio et al., 2002).
ST Chl-as It 799 2T 9% ol v, o] 71 ABEFAE 20| FRYS B2 T FERE

S
N
O
e
=2
>
~J
e

O] Ho| & Hltk £5], 2018 9¥olli=FZx/o A A7 d= AR Sl = SRIEGlS Bk oY
2}t -l G2 dnabaena spp., Aphanizomenon flos-aquae, Microcystis sp.)7t =3t A 7|9t Fa2HIES &
EFFo| FAsk= Al712F LA]5HA T Wonju Regional Environmental Office, 2018). @2 Aol 4 S AAHERA| ]|
A RIS e T2 AEY £9F o E IEFS AdaAPle 8% 0 & A5H B7F QItkKim et al., 2000).
o= FJUSD oA TRt HRFO] FAo] eI T-EolAl FHAQI S 11 Eo], Ho|Hl AEE
AES Aok T EEEIECA A4 AshE o IA7 = o] Hal 917 WliZolth(Lee et al., 2010; Lee et

al., 2010; Lee et al., 2013b; Sampaio et al., 2002).

TU4To S5k dsplanchna priodontas= B3G5 Ho|POR ol FEEHIE Fo=7 deA ot
(Pociecha and Wilk-Wozniak, 2008). Asplanchna priodonta?} &3 Sk= A7) @] =2 LS Hol= A
© 2= Brachionus angularzs—‘l]' Keratella cochlearisZ 1= AT}, Asplanchna priodonta®] @EF2 2018 64
T 7E Alolof] T2 FEFS B, 9dol= thE S EERAE S5 o S AsIelt) ol HERIHHAds
= 99 e T =2 AE T EF Haek A dsplanchna priodonta®] AEZ0] G4 Sh= Hlo], T

S| HER SA 0 & QI FRFS S| k=949 X ol g5 o= QI EejAd A et e s|8 2 A
o2 Atg

U QIFL oA A0 AlFAIES Z-uiElo] ofEskal QA QIF D oMo R EL TEEEIES @
HSLE Lok TR oAl Q1o ® AHA it FEEFIE wHlolk FEF] Sl ey
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