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Abstract. Lakes provide indispensable resources for humans, but the frequent outbreaks of algal blooms caused by eutrophication
in lakes worldwide are continuously damaging the ecological services of lakes. In order to reasonably protect the lake resources and
prevent the harm of algal blooms, it is necessary to predict the outbreak of algal blooms. Taking the typical eutrophic Lake Chaohu
as the study area, this study constructed a method to predict the probability of algal blooms based on the satellite-derived water col-
umn-integrated algal biomass and meteorological factors. Based on MODIS/Aqua data, this study firstly retrieved the algal bloom
distributions and water column-integrated algal biomass on different dates during 2003-2019. Then, we calculated the algal blooms
area in the West Chaohu, Middle Chaohu and East Chaohu, identified the dates of algal blooms or non-algal blooms, and matched
the corresponding satellite-derived water column-integrated algal biomass and meteorological factors data. Finally, we screened out
the key factors affecting the formation of algal blooms including algal biomass, air temperature and vapor pressure, and constructed
Logistic models for predicting daily algal blooms probability in different lake zones of Lake Chaohu. We found the monthly average

algal biomass in different zones were almost the same in Lake Chaohu, but the proportion of days with algal blooms was high in the
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west and low in the east. The accuracy of the model was 90% , 85% and 89.5% for West Chaohu, Middle Chaohu and East Chao-
hu, respectively, and the model was also applicable to the prediction of algal bloom in winter-spring and summer-autumn seasons in
2020. Algal blooms in lakes are the results of algal proliferation along with certain meteorological conditions, so the algal bloom
probability prediction method based on remote sensing algal biomass and meteorological data is scientific and reasonable, and can
be applied to other eutrophic lakes such as Lake Taihu.

Keywords; Lake Chaohu; water-column integrated algal biomass; remote sensing; algal bloom probability; MODIS
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Fig.1 Geographic locations of Lake Chaohu and different kinds of field stations
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Fig.2 The in-situ Chl.a profiles at different stations in Lake Chaohu
( Uniform profiles are shown in grey, Power decay profiles are shown in different colors)
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Fig.4 The climatological monthly mean algal biomass of Lake Chaohu during 2003-2019
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Fig.6 The climatological monthly mean proportions of algal blooms days during 2003-2019
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W14 535 (P<0.05) ; Wald {43514 7.1.6.24 F1 53.01 , KV 55 0 B i3 K.
3.5 A A EFI 5
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HLWEX 4 RNBRE T e (HORTE HIHSEAR S (1) /3 Ai 28 oK AR 2 A 9 BN 12 B AR 250 1E
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Fig.7 The satellite-derived algal blooms and algal biomass on different dates in 2020
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Tab.1 The modeled results of algal blooms probability on different dates in 2020
[EE R L AL

H b S/ KRR/ BEE BER R R/ KRR/ SR SRR L R/ KRR/ RR, BERR
€ hPa (mg/m®) #L/% C  hPa (mg/m?) MEZ/% C  hPa (mg/m*) HEZR/%

2020-02-09 4.2 6.7 79.1 7.7 4.7 7.2 91.2 21.2 5.1 7.6 96.5 86.6
2020-02-12 8.7 9.6 74.7 19.5 8.9 103 90.4 28.2 9.1 1.0 96.1 85.0
2020-06-17 26.5 21.5 63.9 95.3 27.0 21.3 65.9 40.2 274 21.1 72.5 8.8

2020-07-25 24.2 254 110.1 98.2 240 256 101.1 83.7 23.8 257 1134 97.9
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Fig.8 Comparisons of satellite-derived daily mean algal biomass in different lake zones during 2003-2019
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