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Relationship between Rainfall and Zooplankton Community Dynamics in a Riverine Wetland
Ecosystem (Upo). Kim, Hyun-Woo, Jong-Yun Choi', Geung-Hwan La, Kwang-Seuk Jeong" and
Gea-Jae Joo'* (Department of Environmental Education, Sunchon National University, Sun-
cheon 540-742, Korea; Department of Biological Sciences, Pusan National University, Busan
609-735, Korea)

The relationship between rainfall variable and zooplankton dynamics was studied in
the Upo wetland, an ecosystem of international importance. Water sampling was con-
ducted on biweekly basis from January 2002 to December 2007 in the study site. The
annual average of total rainfall was 1,324 mm during the study period. Total rainfall
amount in 2003 (1,766 mm) was unusually high, while total rainfall amount in 2005
(975 mm) was exceptionally lower than the average. Most of basic limnological para-
meters (water temperature, dissolved oxygen, pH, conductivity and turbidity) in the
study site were greatly influenced by the flooding events and rainfall amounts in sum-
mer. There were statistically significance between seasonal and inter-annual differ-
ences in zooplankton abundance and the total rainfall amount (ANOVA, P<0.05).
Zooplankton abundance was high in summer (mean=+s.d.: 1,594+ 1,598 Ind. LY and
low in winter (246 + 234 Ind. L™"). The 47% of annual total zooplankton abundance in
the study site were observed in summer. The seasonal pattern of rotifers was similar
to that of total zooplankton. This reflected the fact that rotifers strongly dominated
and occupied ca. 65% the total zooplankton abundance (annual mean: 398 + 1,139 Ind.
L™, n=149), followed by cladocerans (65+ 140 Ind. L)) and copepods (58 + 84 Ind. LY.
Planktonic rotifers such as Keratella cochlearis, Polyarthra spp. and Brachionus caly-
ciflorus were dominant from winter to spring and attached rotifers such as Lecane
Spp., Monostyla spp. and Trichocerca spp., observed commonly from spring to fall.
Among the environmental variables considered, rainfall in summer seemed to play
the most important role in determining characteristics of zooplankton community
dynamics in the Upo wetland.
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Fig. 2. Changes in monthly total precipitation and basic limnological parameters: (A) precipitation at central river basin,
(B) water temperature, (C) dissolved oxygen, (D) pH, (E) conductivity, and (F) turbidity at study site (2002~ 2007).
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Fig. 3. Changes in monthly mean of zooplankton abundance, rainfall, and species diversity: (A) total zooplankton, (B) roti-

fers and nauplii, and (C) cladocerans and copepods.
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Table 1. Inter-annual variations of major zooplankton community abundance and total rainfall.

2002 (n=20) 2003 (n=25) 2004 (n=26) 2005 (n=26) 2006 (n=26) 2007 (n=26)
Total rainfall (mm) 1,503 1,766 1,359 975 1,254 1,089
Rotifers (Ind. L) 52+34 106 +134 343603 220422 1,180+2,451 455+827
Cladocerans 3373 76180 45169 94+211 89+163 51+90
Copepods 33+£73 55+106 53+73 71+102 10088 3650
Nauplii 59+55 164+ 327 114+133 275+293 3681447 334 £523
Total zooplankton 176 179 403+479 5551644 660+ 825 1,737+£2,694 875+1,040

Table 2. Seasonal changes of major zooplankton community abundance and mean rainfall.

Spring (Mar.~May)

Summer (Jun. ~Aug.)

Fall (Sep.~Nov.) Winter (Dec. ~Feb.)

Mean rainfall (mm) 133 247 120
Rotifers (Ind. L) 174+161 946+ 1,364 298+378 110+179
Cladocerans 73+92 112448 78+ 86 3+7
Copepods 35+25 119+85 65158 13+11
Nauplii 134+83 418+231 248 +260 121+90
Total zooplankton 416+241 1,594+ 1,598 689+638 246 +234
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