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Effects of Hydraulic-hydrological Changes by Monsoon Climate on the Zooplankton Com-
munity in Lake Paldang, Korea. You, Kyung-A*, Myeong-Seop Byeon' and Soon-Jin Hwang?
(Water Environment Research Department, National Institute of Environmental Research,
Environmental Research Complex, Kyungseo-dong, Seo-gu, Incheon, Korea; *Han River
Environment Research Center, National Institute of Environmental Research; ?Department
of Environmental Science, Konkuk University)

The zooplankton community of Lake Paldang, Korea, was investigated on a weekly
basis from 2004 to 2006. The seasonal succession of zooplankton community structure
was influenced by hydrological factors such as rainfall pattern and efflux in Lake
Paldang. According to the monsoon climate, spring, fall and winter had reduced
precipitation, so that zooplankton dynamics of the lake showed a typical succession
pattern. In spring, small sized and faster growing rotifera rapidly increased, and
copepods and cladocera noticeably increased thereafter. Rotifera dominated the
zooplankton community, occupying more than 90% of total zooplankton abundance.
Among rotifera, Keratella cochlearis was extremely dominant in spring. Copepoda
were mainly present as Copepodid and Nauplius. Among cladoceran species, Bosmina
longirostris was dominant. In summer, during the rainy season, zooplankton were
flushed out by an associated dam. After the rainy season, rotifera increased rapidly
when the water column of the lake was stable. During the fall, zooplankton abundance
gradually reduced in accordance with decreasing water temperature. However, the
occupation rate of copepod (Copepodid, Nauplius) increased relatively. Zooplankton
dynamics were influenced by meteorological changes and hydraulic-hydrological
factors, because Lake Paldang is a completely closed ecosystem.
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Fig. 1. Map showing sampling site in Lake Paldang.
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Fig. 2. Seasonal change of influx, efflux, precipitation and hydraulic retention time (HRT) in Lake Paldang from 2004 to

2006.

Table 1. Mean values (+1SD) of environmental factors in Lake Paldang from 2004 to 2006 (Parenthesis values indicate
standard deviation, maximum and minimum).

Years
Factors Total
2004 2005 2006
Influ (S sec-) 616.2+988.8 598.2+743.3 697.2+1,905.6 637.2+1,310.9
(9,675.2/115.1) (6,006.7/126.7) (18,952.1/124.4) (18,952.1/115.1)
Efflux (m sec-) 616.3+988.5 559.6+745.8 659.2+1,908.8 611.7+1,312.8
(9,647.7/123.4) (6,069.8/123.1) (19,289.0/123.2) (19,289.0/123.1)
Precipitation (mm day-) 3.3+10.8 414159 404195 3.8+15.8
P y (80.5/0.0) (167.5/0.0) (259.5/0.0) (259.5/0.0)
Water temp. (C) 17.3+55 17.4+65 16.1+7.1 16.9+6.4
P- (26.8/4.6) (26.7/3.4) (26.5/2.1) (26.8/2.1)
N 8.5+0.8 8.0+1.0 8.14+0.8 8.2+0.9
P (9.5/7.1) (9.7/6.1) (9.5/6.2) (9.7/6.1)
DO (mg L) 11.1+2.0 10.5+1.9 11.7+2.1 11.1+2.1
g (15.1/6.9) (14.5/7.4) (16.0/7.0) (16.0/6.9)
Conductivity (us cm-1) 146.1+28.1 145.3+30.9 151.4+26.4 147.8+28.4
Y (195.0/93.2) (214.0/99.6) (193.0/80.5) (80.5/214.0)
Transparency (m) 11405 1.3+0.7 1.1+0.4 1.2+0.6
parency (2.0/0.1) (3.4/0.2) (2.0/0.2) (3.4/0.1)
Chl. agug L) 27.0+16.9 20.8+13.6 24.8+15.8 24.1+155
-alg (73.0/1.4) (51.6/2.3) (72.4/1.9) (73.0/1.4)
] e dAE Y 59, AFEe o Y B 3971 wokdd 2006 3¢ FHof e Jeplon o
$o} BASPem o) - BFF B Aol G Ao dFDE 20064 79 1620] 19,289 msec 2 &
AT WFFS 200490 616 m*sec], 20059 560 AbEle] o Hul Zhsekel Wi A sgic(Table 1),
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Table 2. Seasonal average and dominant values of zooplankton abundance in Lake Paldang from 2004 to 2006.

Season
Year Taxon Abundance (Ind. L) (Dominant value (%))
Total Spring Summer Fall Winter
Rotifera 117 (75) 200 (80) 168 (77) 18(57) 13(82)
2004 Copepoda 12(13) 19(7) 16 (12) 4(29) 2(12)
Cladocera 24(13) 42 (13) 32(11) 5(14) 1(6)
Total 152 (100) 261 (100) 216 (100) 26 (100) 15(100)
Rotifera 122(81) 277 (91) 56 (73) 66 (83) 90 (87)
2005 Copepoda 12(12) 20(7) 12(18) 8(11) 2(6)
Cladocera 6(7) 7(2) 8(9) 5(6) 2(6)
Total 141 (100) 304 (100) 77 (100) 80 (100) 94 (100)
Rotifera 156 (82) 240 (90) 69 (79) 200 (80) 26 (59)
2006 Copepoda 13(10) 12 (5) 9(14) 25(10) 8(22)
Cladocera 13(8) 16 (4) 8(7) 21(10) 11(19)
Total 183(100) 268 (100) 86 (100) 246 (100) 45 (100)
Rotifera 119(79) 239 (86) 98 (80) 95(73) 43(79)
Average Copepoda 12(12) 17 (7) 12 (12) 13(18) 4(11)
9 Cladocera 13(9) 22(7) 16 (8) 10(9) 4(10)
Total 143 (100) 278 (100) 126 (100) 118(100) 51 (100)
BEYIE Z7HE oIS Wil Asabdel AdH 2. $EEYAE 74 W3}
oz AFY AdelM: 7] Fe] JaFe] sAENA ) £1

W3tk gelAe) Flsel ol FoT JFE vl & 9)
o} (Faithful and Griffiths, 2000; Shin et al., 2003a). tE3l,
71%sl AR S B4, 53 AT A3 HE
zafo] me B BRE se] St AP o
3k& w)x]E= QlR}o]t} (Thornton et al., 1990; Shin et al.,
2003b).

ZAPZ|ZY Fet B s o] A% 4 WISk 200410
17.3°C, 2005d¢]] 17.4°C, 200611¢] 16.1°CE o= A=
397} wekd 2006 7}AF wreko) 317} A9 Aw)
dE FFE8] TolA 3 gl HbHe| s d> A} e
A3 9dom (NIMR, 2009), §H7F2] 3ol 1213 2
3 A 5 Z3E Helw it A= pHe| ¥
3}= 20043 852 7FA =9k 2005¢] 8.0 7}
2} ot} pOe) W3l= 20063 11.7mg L1 7}13F
=9F31 2005¢]] 10.5mg L2 71 ok A7 e s
9] W3} 200694 151.4ps cm™ 2 7} =931 2004
Jol| 146.1ps cm™ 12 7R Uit} EHwe] AL 1.1~
1.3m= Ws}ste] 2 zhol7} glalem, Chl. ag] W3l
20043¢] 27.0pg L2 7} how_ 2005¢] 20.8 g
Ltz 7} Jolo}(Table 1). 7F-$-gFo] 7}AF 219lwl 2004
dell pHeE Chl. az} #3kx E“E‘Eﬂ ko, 7
o] 7} wkokd 20054d¢) pHE} Chl. ar} Wty o=
7} =3k

200413 20061 EQF BYs TEZYPIES] oY
7 7NA 4 w3l 2004e) 152 Ind. L™ em 20054
o]&= 1411Ind. L%, 2006 d¢l|= 183 Ind. L™12 &35}l
200630 7} we JRA S BT (Table 2).
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Arala dzae] Z/Mee wel AREgaEe] F4
o] W] Jehd (HRERC, 2008), 5 0.2 ol
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Fig. 3. Seasonal change of zooplankton community in Lake
Paldang from 2004 to 2006.
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922 Keratella cochlearis, Polyarthra vulgaris2 =%
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7h 64e] 42o) 20°C o) ow et 87k} A
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(Copepodid, Nauplius)®] Z&u|&e] ¥& 7Hd AA
Zo]| 4] Cyclops vicinus7} F2 Z&slgjon A 45=
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leata7} F2 Zd3ed 420] Al wet e
oA F=2 Z33s}= Diaphanosoma brachyurume] 7} 4
S Z7hskdeh

AFE57h WAYH 7~8Yelx SFolw 4 3 o4

FAZE @8] wAEHE Y EA4E BT, o2
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71 slel B3 45 B §FF MAS] zpol7) vl
A Al o}, 200512} 20061 ell= A F 592 oJFoz
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o} (Table 2).
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Fig. 4. Seasonal change of dominant species of zooplank-
ton community in Lake Paldang from 2004 to 2006.
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Paldang from 2005 to 2006.
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Table 3. Correlation analysis between zooplankton community and environmental factors according to seasonal change in

Lake Paldang.

Environmental factors

Season Coefficient —
Water temp. Efflux Precipitation Chl. a
r 0.399* 0.097 0.166 —-0.024
Spring p-value 0.014 0.563 0.318 0.886
n 38 38 38 38
r -0.254 —-0.376* —-0.326* -0.071
Summer p-value 0.130 0.022 0.049 0.677
n 37 37 37 37
r 0.284 —0.364* -0.325 0.335*
Fall p-value 0.098 0.032 0.057 0.049
n 35 35 35 35
*p<0.05
d 7heelle AR AA el 31ugC L= 66%2] - Zte] 20 A== Aojilel uwhet A7} A FH o 3
£& Bolvh A S Yepl e AAREFF 289 o] TEEY e 2 A okl AR (r=
£ =7}l e} 2006 0.339)2 ¥.gu}(Table 3).
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