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Long-term data (Ministry of Environment Water Quality Monitoring data) of
phytoplankton biomass (chlorophyll a) and water quality were analyzed to
investigate trends in biomass of the primary producers and water quality for the
estuarine systems in Korea: Sumjin River, Han River, Asan Lake-Bay, Youngsan
River, Keum River and Nakdong River. The literatures were also reviewed to
examine the characteristics of phytoplankton biomass and water quality in the
estuarine systems. The Sumjin River estuary, the single estuary without a dike in
Korea showed the characteristics similar to other typical estuarine systems.
Phytoplankton biomass was high during the fall at transitional regions (5~ 15 psu)
after riverine freshwater inputs were increased in summer. Concentrations of the
nitrate and silicate were increased with the high river discharge rates. Phyto-
plankton biomass and nutrient concentrations were high during spring at the lower
regions in the Han River whereas phytoplankton biomass and nutrient concen-
trations were high during spring at the upper regions in the Youngsan River.
Phytoplankton biomass was the highest in the Asan Lake and nutrient concen-
trations were high at the upper region of the lake. In Nakdong River, phytoplankton
biomass was high during winter and the biomass was slightly higher at upper region
than at lower region. Long-term trends showed that total nitrogen and total
phosphorus were mostly increased in the river systems. Implications of these results
relevant to the water quality management for the river systems were also discussed.
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g Bl 7] er 2hgsl71= 8k (Officer et al.,
1984, Seliger et al., 1985; Malone et al., 1986; Sund-
baeck et al., 1990). 9= ¢Js]A Z=H=ELS =31 brown
tideL} red tide= Yo7 AAelAe] ¢de] HI=
ghoh w3 A EERIEY P (light) FhUAEA 24
3 wle] =12 ulo} x}alE52] RS A3} (self-shading)
3= d3e 37| = 3k} (Kirk, 1994). 16k w2400
wls)] odFdFrl FH3 Al (estuary)ol] t U=}
Aarepe] wel webd FEE 4 QU olelat o

o FEEFIE} T2 RS EAo] R

AR ke ARAEAEO] 3o} o
o83 AL AEBEZYFE ZEIZYFE

T2 32 o—1 o —1
o] F2 o]oA & Ho|AkEell A A EETTE A
+ DOC (Dissolved Organic Carbon), 1}t 2] o}, 9
FTEEIIE AAFE AL, A Ee] g EX
HolAke 722 viRA "ot o] 32 v E
e AL FHATIA Ha A= 550 3
IZAA AN $£2& o3} A7 (Sundbaeck et
al., 1990; Jonas, 1992).

At A A EE AP AT = ARk
2 ZA F 7HA] 712 4‘6H ZAET; e I+
(bottom-up control)@} ZA]z}el] 2]3F Az} 2+e A&
84 2k4- (top-down control) (Carpenter et al., 1987;
Kivi et al., 1993; Armstrong, 1994; Caraco et al., 1997)
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Fig. 1. Water quality monitoring (Ministry of Environment) stations in the Sumjin River (A), Han River (B), Youngsan
River (C), Lake Asan (D), Keum River (E), and Nakdong River (F).
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Fig. 2. Phytoplankton biomass along salinity gradient in the Sumjin River (citation of the figure from Yang et al. (2003)).
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Fig. 3. Long-term trend in the concentrations of total
nitrogen (TN), nutrients (ammonium, nitrate,
orthophosphate), dissolved oxygen (DO) and pH
(monitoring data collected by Ministry of En-
vironment monthly) at the Hadong station in the
Sumjin River.
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Fig. 4. Seasonal variations of phytoplankton biomass

(chlorophyll a) from mid-regions to lower regions
along the Han River system (monitoring data
collected by Ministry of Environment monthly).
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Fig. 5. Seasonal variations in the concentrations of TN, TP, nutrient including ammonium, nitrate, orthophosphate, and
N : P molar ratio from mid-regions to lower regions along the Han River system (monitoring data collected by

Ministry of Environment monthly).
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Fig. 6. Long-term trend in the concentrations of TN, TP
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and Kimpo stations in the Han River (monitoring
data collected by Ministry of Environment mon-
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collected by Ministry of Environment monthly).
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Fig. 16. Seasonal variations in the concentrations of chlorophyll a (phytoplankton biomass), nutrient including ammo-

nium, nitrate, orthophosphate, and N : P molar ratio from upper regions to lower regions along the Nakdong River
system (monitoring data collected by Ministry of Environment monthly).
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Fig. 17. Long-term trend in the concentrations of TN, TP
and TN/TP molar ratio from the Samryangjin
(upper), Kupo (middle) and Haku 1 (lower) sta-
tions in the Nakdong River (monitoring data col-
lected by Ministry of Environment monthly)
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Fig. 18. Long-term trend in the concentrations of ammo-
nium, nitrate, orthophosphate, and suspended
solids from the Samryangjin (upper), Kupo (mid-
dle) and Haku 1 (lower) stations in the Nakdong
River (monitoring data collected by Ministry of
Environment monthly).
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