Korean J. Limnol. 36 (2) : 161~171 (2003)

Evaluation of Water Quality Variation and Sediment of a Shallow Artificial Lake (Lake llgam)
in Located the Metropolitan Area. Ho-Sub Kim, Soon-Jin Hwang* and Jae—Man Ko!?
(Department of Biological Systems Engineering, Konkuk University, Seoul 143-701, Korea,
1Chungho ENC, Gojan-Dong, Danwon-Gu, Ansan 425-020, Korea)

The present study evaluated water quality variation, limiting nutrient, and sedi-
ment of a shallow eutrophic lake (Lake llgam) in the metropolitan area from 2000 to
2002. According to annual mean chl.a (77.2+36.6 pg/l) and TP (66.6+20.5 pg/l)
concentration and trophic state index (>60), Lake llgam was in very eutrophic
status. Both inorganic nitrogen (NH3;-N and NOs-N) and phosphorus (SRP) concen-
trations in the water column increased during winter and spring, but decreased
during summer followed by the phytoplankton development. Evidence for phosph-
orus and nitrogen as being the potential limiting nutrients for phytoplankton
growth was supported by the ratio of DIN/DIP (by mass) (~835.8), TSI derivations
analysis, and algal growth potential bioassay. Based on the results of TSI deriva-
tions, strong nutrient limitation by both N and P occurred from September to
November when P content in sediment (114.6 mg P/kg) was relatively low compared
with the summer. Sediment contained a large amount of nitrogen (TKN: 4,452+283.0
mg N/kg dry sediment). Phosphorus content in sediment (TP: 313+155 mg P/kg) was
relatively low with temporal change. P release rate (0.29+0.02 mg m-2 day~!) was
high under the aerobic condition at pH 9. These results indicate that the sediment
could play an important role as a source of a limiting nutrient, and temporal change
of P content in the sediment is closely related with water quality, especially algal
biomass change in Lake llgam.
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1988; Robert et al., 1993; Smith and Gilbert, 1995;
Dawson, 1998; Pouria et al., 1998).
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fate)o 2 H-3) 3t &, ascorbic acid o2 £E%7]¢l %
=2 2A3}9] o, 24 4 (Total Nitrogen):= Z}=t7hAk
o7 FHg ¥ 7l=F Aoz AAGAL
= Aol 3484 A4 T3 (CODMN)-2> b7
24 Az ez FA sl (31744, 1998).

ascorbic acid¥ &2 BA13}9]
A AL

o

34 ) EHEL 20004 5,8, 1090 FHA A7)
(gravity coren) & o] &-5}e] ARl AgoIA AT
EHAE AlEE HFT FA 2502 HE] 10cmE &Y
she] Aol ALgseh AR FHEe $5HT 105
"C dry ovensi|A] 24413k o4 AxT F2| A= 7
Az Axbside AR ) F90 FEE Z45) 919
N Az ARE AP s v E 9
A8 dXZ perchloric acid= 233t &
bdophosphoric acid colorimetric¥] ©.2 2 3}9] 11, 7]

Vanadomoly-

o +3

Bt | HEY 163
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E£37]¢] 55X 0~20.6ug/Le] ExE Hglon, 2002
d 79¢ Al9stae 'leoﬂ A W w=rt S
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Fig. 1. Monthly variation of rainfall, transparency (SD), suspended solids (SS), dissolved oxygen (DO), chemical oxygen
demand (CODwn), dissolved inorganic phosphorus (DIP), total phosphorus (TP), ammonium nitrogen (NH3z-N),
nitrate nitrogen (NO3s-N) and total nitrogen (TN) in Lake Ilgam from March 2000 to September 2002.
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Fig. 2. Monthly and vertical profile of dissolved oxygen
concentration in Lake llgam from May 2001 to
September 2002.
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Fig. 3. Monthly variation of chlorophyll a concentration
in Lake llgam from March 2000 to September
2002.
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Fig. 5. Monthly variation of trophic state index (TSI) deviation

colum (0, 1, 1.5m) in Lake llgam.
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kg) Bot% @& =% (313%155 mg P/kg)S et
(Table 1) (31732 1994). 2000 10¥Yel] #H = Ab=E]
AES MZ OE pHell x=EA7AH A3  $EE
UeIr = pH 8 o] Afel|A] Q1e] g-Ze] veREIL, pH 9el]
4] 0.294+0.02mg m2day 12 7}A E=9kom nj$- g
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Table 1. TP, TKN concentration and moisture content of
Lake llgam sediment (upper 10 cm) from June to
October, 2000.

P TKN .
(mg P/kg dry  (mg NH3-N/Kg MO(lg}:)ure

sediment) dry sediment)
June 214.6 4,130 82.7
July 432.5 4,452 83.2
August 492.5 4,326 86.0
October 114.6 4,900 83.5

Table 2. Phosphate (PO4-P) release rate from Lake llgam
sediment (upper 10 cm) under different pH (*
0.5) conditions in laboratory (October, 2000)

pH 7 8 9

Release rate
(mg m-2day)

—-0.06+0.02 0.18+0.01 0.294+0.02

7lol wls] Aoz <l kel Idw A AA
W& Zlelet 20008 1049 EFHEW A &
ol SFHEL e 3z AEZHIE A
A3t Ql AE 5T 5 glom, TSI HAAREA A
£ &9 9~11¥e) <gle] A|gtecloezw vepd A}
=] gk} (Table 1, Figs. 5, 7).
s E vl qF ¥ AEFS FAEE sl
A& Aatgit 7490l o3t Alst ko] TF 2ol
FA 2] Wk (> el W3k uigre] edshe] o
E2] AFfre njAEY] = J=ln AFAkax
o] Wislel| me} EXZog Y w2 e
2 £E2F ] HEZHIE 3 o] &HUE 7HsA
w2} & 4~ ¢lt}. Sendergaard et al. (1992)2 E| A E2]
A Hfroll wbE J8Fe] AT AFolAM HAHE ARHF
Al Y3 QlB3s}7F 60~70mg m2day 2 wEE =X ¢
A BN $EFE FEY 20~300] o AlY
e BEdlz &2 s AE-E FHHEe F2E
o] AEE AWM 2/ S AL +
AASG H1% 2 AT 24} 712 Fel B
= 3]0 A9 AlAmzhe 3R] okgkx|ul,
zﬂu} 3}sh- Ak 4 @ F-8F (CODmn)©] 10.8~32.6 mg/L A
=2 §718 =7t ¥7)] ddel A8 vl o w
ol Q= Aol oliat §718e] HHzez W7
of FalEE Al Aol H7IA A7t 2= <l
o] £-%0] Z7131& 714 o] 9t} (Porcellaet al., 1970).
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ge), Aagteol Mud wedlw of8d ¥7)Aa)
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Az Bk} 0] 91 4 9ok s} Fel s
e TR Aol 7] wifel EXZFe &
o] ojE-¢ oz oelx g)lon (Jensen etal., 1991),
1% B Qs HA3 St bt A
25l o) A o141 & P $71002 T4
Sle Aoz Az 4 ook wah, A3ks} o] 44l
of & ook Ao meAE HHFW #7150
FalEe] fEelrt AAE e steleks wigdel] o
FAuoz FrH27H 5714 27 FHF A
M AFEel AArs el EAsIA o] w2 A A
Q9o et dape] Wavk A7) Fos AHNS
7}5-A o] ¢lo}(Jensen et al., 1991).
5 2
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9} TP (66.6+20.5ug/)sx= 12]|3 o A e =4 (>60)
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