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Abstract; Many important lakes and reservoirs of China, including Lake Taihu, Lake Chaohu, Lake Dianchi, Lake Erhai and
Three Gorges Reservoir, were plagued with cyanobacterial blooms. However, the intensity of the blooms in these freshwaters varied
significantly in different years, which exhibited significant challenges to the blooms collection organizations and drinking water
plants, leading to the urgent need to cyanobacteria blooms prediction model based on annual dataset. Therefore, the long-term (15
years) observation data and meteorological and hydrological datasets of Lake Taihu were collected for the prediction of algal blooms.
In current study, cyanobacterial bloom intensity index ( BI) were proposed with the consideration of yearly average blooms area in-
terpret by high frequency remote sensing images and whole lake average chlorophyll-a concentration. Furthermore, environmental
factors, such as water temperature, rainfall, water level, nitrogen and phosphorus concentrations were used as the crucial factors to
predict BI. Our results showed that average water temperature in winter and early spring, as well as the rainfall of the former year

were significant positive factors of the yearly BI value in Lake Taihu. While the nutrient-related factors in early spring had no signif-
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icant relationships with BI. In addition, a multiple (or univariate) regression analysis based on the above factors ( BI was the de-
pendent variable and the remaining environmental factors were the independent variables) were performed in this study, and the
optimal model was selected. In general, the predicted results of the selected optimal model had a high consistency with the meas-
ured concentrations, thus the model obtained in this study had relatively high accuracy for predicting the interannual intensity of cy-
anobacteria blooms in Taihu Lake. This study may serve reliably for the medium- and long-term prediction of cyanobacteria blooms
in Lake Taihu, and other eutrophic lakes.

Keywords: Cyanobacterial blooms; seasonal forecast; water temperature; rainfall, nutrient; Lake Taihu
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Fig.1 Variation of annual cyanobacterial bloom intensity in Lake Taihu from 2005 to 2019
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Fig.2 Variation of daily average water temperature, water level, accumulate rainfall during December and March,

and rainfall of the ahead year in Lake Taihu from 2005 to 2019
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Fig.3 Relationship between [ Chl.a],, and water temperature parameters in winter and early spring
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Tab.1 Environmental factors related to cyanobacterial bloom intensity in Lake Taihu from 2005 to 2019

ﬁ':F"ﬁJ\ RF12-3 RFYB RF9-2 WT12-3 AT12-3 AT2-3 ATs WL12-3 DTN 12-3 TN 12-3 DTP 12-3 Tp 12-3

2005 246.24 906.35 37298  7.46 118.81  65.11 52.82  2.977 4.58 5.17 0.031 0.105
2006 237.80 885.00 478.40 7.1 124.76  115.92 113.88  3.047 5.14 5.88 0.049  0.140
2007 209.00 898.33 299.80  9.73  205.85 191.04 191.04 2.950 5.04 5.53 0.056  0.121
2008 181.80 1001.00 386.20  9.38  235.41 193.51 183.47 3.089 4.40 4.88 0.078  0.146
2009 244.40 1059.20 397.80  7.88 97.41 90.63  76.79  3.047 3.06 3.67 0.070  0.151
2010 317.60 1201.40 333.60  7.58 62.71  60.56  46.62  3.217 4.09 4.46 0.050  0.112
2011 121.80 776.40 191.80  7.51 111.51  81.27  76.40  2.951 3.25 3.80 0.063  0.142
2012 283.00 967.00 202.00 7.40 64.42 5550 5550 3.121 3.14 3.61 0.064  0.134
2013 274.80 1020.60 423.20 8.23 128.68 123.25 122.90 3.245 3.30 3.76 0.063  0.123
2014 231.80 977.10 369.00 8.84  151.43 140.87 135.34 3.059 2.97 3.48 0.049  0.116
2015 208.80 1124.80 259.80  8.83 119.75 113.67 100.88  3.084 2.97 3.44 0.057  0.128
2016 173.40 1295.20 371.60 8.84 147.31 127.12 123.65 3.238 2.72 3.18 0.043  0.107
2017 166.00 1725.40 64520  9.83 175.79 135.77 130.65 3.137 2.52 3.10 0.038  0.113
2018 239.40 1046.05 470.80 8.66  167.30 152.82 151.88  3.069 2.52 3.02 0.040  0.101
2019 213.80 956.40 368.00 9.45 194.97 153.12 151.98  3.287 2.11 2.95 0.045  0.102
R -0.425 0.756™ 0.650™ 0.735™ 0.682™ 0.473  0.369 0.290 -0.426 -0.394 -0.357 -0.326
P 0.114  0.001  0.009  0.002 0.005 0.075 0.176 0.295 0.114 0.146 0.191 0.236

1)RF 847 S mm , 5 50 H 7 RFy S 18 BT — AR A TR 5 WT AT (9807 °C ; WL B9800 7 m; DTN TN . DTP TP {14 8437
K mg/L. R K P38%S405 BI BIAL X RB BB M2 S8, Forh + FOR BB, = FURW B EAHX.
2.3 =R F &

*ETEEE 1 *[]F{E] 3 ,ﬁﬁ%ﬁ? RF\'B \Wle 3 \DTN122 \WLW 3 \ 12 3 5 /\*EI *T'ﬁzj‘jj({ﬁ IR 7J(4LE';J4¥9%FF BI E’g
TIPS -, SR AR R 8 N 1 77 A 738 25 (BT, FOBEAS DR 5 X6 R T 4 B /K A 5 A 00 RE . Xk i
WATIEAS AT B, % RFy ZAMUFEAR ST & IEA 0 A0, ik, Sexd B i B I B SR X%, SR ) T30t
AT WUASYHT. 4% 10107 07 7 K e i B2k R D36 2.
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Tab.2 Regression equation between Bl and environmental factors in Lake Taihu

ATEFREL K+ 5 5 77 R Rt 1k
(1)WT)ps In(BI)=3.92 In( WT,,,)-5.11 0.611,0.001
(2)RFyy In(BI)=1.54 Ln(RFy;) -7.47 0.333,0.024
(3)WT) 3 +RFyg In(BI)=3.30 In(WT,,5)+0.87 In(RFy;)-9.83 0.702,0.001
(4)WT,, 3 +RFy, +DTN, 4 In(BI)=3.14 Ln(WT,, ;) +0.64 In( RFy;,) —0.44 In( DTN, ,;) ~7.38 0.748,0.001
(5)WT 3 +RFy5 +DTNp 5+ In(BI)=3.14 In(WT,,;) +0.65 In(RFyy ) —0.45 In( DTN, 3) - 0.748,0.005
WLyps 0.03 In( WL,,,)~7.35
(6)WT,,3+RFy +DTN,, 5+ In(BI)=3.08 In(WT,,;)+0.64 In(RFy;)-0.41 In(DTN,5) - 0.752,0.014
WL,,5+TP 5 0.26 In(WL,,5)~0.28 In(TP ;) ~7.54

XFEER 2 AR R R B E R, D5 e 3 M 4 B W A O 5, R e T AR 4, G RS AR ok
{8, B AR R F VR R, AES B R 5 0. 0E 2 280 T, D7 5 A6, X T R ORG EEER s A PR
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