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Long Term Monitoring for the Control
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We monitored the water quality and algal communities to analyze the environmental factors that contributed
to the development of cyanobacterial blooms in lake Uiam from 2012 to 2015. Anabaena species were isolated
as the dominant type of cyanobacteria in the lake, and these were first observed at sites S6~S9 from June to
July. The total phosphorus (T-P) concentration was estimated at 0.015 mg/L in 2015 and 0.043 mg/L in 2011,
which represents a reduction of 65%. Hence, the N/P ratios in the lake also changed, i.e., the ratios were
110~130 in 2014~2015, and 40~70 in 2010~2013. The daily loads of T-P were reduced 5.3 kg/d and 8.8 kg/
d in 2014 and 2015, respectively, which were better loading rates than the value of 23.0 kg/d and 16.6 kg/d
in 2012 and 2013, respectively. Algae blooms did not occur in Lake Uiam during 2014 to 2015. According
to our analysis of critical environmental conditions, blooms will readily occur when N/P ratios are 20~30 and
water temperatures are maintained at 20~25°C over a period of 30 days; moreover, 50~60 mm of precipitation

is needed from the middle of June to early July.
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Fig. 1. Location map for the research conducted at Lake
Uiam.
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Table 1. Status of harmful cyanobacteria blooms at Lake Uiam for 2010~2015

Year 2010 2011 2012 2013 2014 2015

Dominant species M. sp.? M. sp. A. sp” A. sp M. sp.(A. sp) A. sp

Maximum (cell/mL) 38,000 2,500 14,100 2,325 20,000, (400) 975
Duration 8.10~9.01 9.23, 7.15~8.20 7.01~7.09 7.17~7.22 7.20~9.07
Alage alert level Alert level Alert level Alert level Alert level Not occur Not occur

a) M. sp: Microcystis species, b) A. sp: Anabeana species.
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Table 2. Variation of water quality parameters and the density of cyanobacterial algae at each site in 2013

Site Dates  Water Temp. (°C) T-N (mg/L) T-P (mg/L) Chl-a (mg/m°) Anabaena (Cell/mL)
S4 7.01 29 2.114 0.062 28.1 4,990

S6 7.01 31 3.254 0.158 91.5 7,605

S8 7.01 30 2.333 0.130 17.1 10

S9 7.01 30 2.414 0.091 69.6 7,953

S11 7.01 30 2.264 0.073 59.8 5,925

S13 7.01 28 1.497 0.017 12.6 440

S15 7.01 28 1.343 0.012 11.8 1,276
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Fig. 2. Annual trends in the dominant species of phytoplankton in Lake Uiam (2014).
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Table 3. Comparison of the N/P ratios at site S6 between
2013 and 2014

2013 2014
Date N/P ratio Date N/P ratio
3.27 122.5 4.22 129.7
5.16 37.5 5.20 130.8
6.05 90.7 6.02 158.8
6.18 335.9
6.26 231.9
7.01 20.6 7.07 142.4
7.16 79.9
8.28 96.6 8.22 45.8
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