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Online Monitoring Technology for Algae by Fluorescent Sensing Method
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Abstract Water quality eutrophication and breakout of water bloom in lakes and reservoirs have already become a major environmental
concern. To analyze the ecological mechanism of breakout of water bloom, to understand the generating and vanishing process of water
bloom and to achieve an early warning of water bloom, the effective monitoring of the population structure of planktonic algae during
breakout of water bloom is essential, which mainly includes species composition and quantitative variation of planktonic algae. Based on
sensing method of fluorescence in vivo, embedded control technology and real—time data acquisition technology, this paper proposes a
design of online fluorometer for algae. The fluorometer for algae can be used to measure the content of different spectral groups of algae
(blue algae, green algae and brown algae) in vivo and in situ. The results of comparative experiments show that the measurement errors of
blue algae, green algae and brown algae are less than 17.88%. Field experiments in Caohu show that fluorometer has a good stability. The
fluorometer with a good performance would have further potential applications in environment monitoring, water bloom early —warning and
evaluation of lake eutrophication.
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Table 2 Error analysis of measurement results of chlorophyll-a concentration of algae in comparative experiments
a /(g L) a /(g L) a /(pg L)
1% 1% 1%
1 5.55 5.39 2.79 35.25 34.87 1.56 22.12 21.77 1.81
2 11.09 11.25 1.41 7.05 6.98 1.61 38.71 38.80 043
3 16.64 16.88 1.45 14.1 15.19 7.73 27.65 27.65 0.00
4 22.18 21.65 242 28.20 27.90 1.26 11.06 10.96 1.82
5 27.73 27.28 1.63 21.15 21.43 2.26 11.06 11.14 3.36
6 291 3.43 17.88 19.76 19.30 2.36 26.60 28.09 5.60
7 5.82 6.21 6.54 19.76 18.93 4.20 22.17 24.25 9.39
8 5.82 6.66 14.39 29.64 31.29 5.56 17.73 19.70 11.06
9 8.74 10.25 17.27 29.64 31.07 4.81 13.30 14.26 7.24
10 8.74 9.88 13.12 9.88 10.87 9.99 22.17 24.47 10.39
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Fig. 7 Monitoring data obtained by online fluorometer
for algae at buoy station in Caohu
between Sept. and Oct., 2009
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Fig. 8 Daily variation of algae obtained by online fluorometer
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