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Abstract; Taking Taihu Lake as the research area, a three-dimensional hydro-ecological dynamics (3DHED) model was
developed to simulate the spatiotemporal variation of cyanobacteria biomass in Taihu Lake based on the water environmental
ecological monitoring data from 2014 to 2016. A data assimilation (DA) model of cyanobacteria biomass prediction based
on ensemble Kalman filter (EnKF) was established by integrating remote sensing data. At the same time, a modified data
assimilation (mDA) strategy is proposed to reduce the impact of remote sensing data uncertainty and significantly improve
the simulation accuracy of the model. The results showed that compared with 3DHED imulation results, the RMSE of DA
simulation results decreased by 10.4% , and the IOA increased by 48.8%. The simulation accuracy of mDA for
cyanobacteria biomass based on DA was further improved. The mean RMSE of mDA was 1. 16 mg/L, which was 8. 6%
lower than that of DA, and the mean I0A was 0. 71, which was 10. 9% higher than that of DA. mDA effectively enhanced
the ability to capture the peak biomass of cyanobacteria, which means that the proposed method can effectively reduce the
influence of remote sensing data error in the original DA model and improve the accuracy of bloom simulation.
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Table 1 Calibration results of model parameters
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Fig.2 Modified data assimilation process
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Table 2 RMSE values under different observation

and simulation errors
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Fig.3 Comparison of observation values, 3DHED simulation results and DA simulation results of cyanobacteria biomass
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Fig.4 Comparison of observation values, DA simulation results and mDA simulation results of cyanobacteria biomass
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Table 3 Comparison of IOA and RMSE values of 3DHED
simulation results, DA simulation results and

mDA simulation results in 8 lake zones

I0A fH RMSE {f/(mg - L")

X
3DHED DA mDA  3DHED DA mDA

MRy 0.46 0.67  0.71 1.23 1.1 1.07
A 0.39 0 0.52 0 0.56  2.17 2.1 2.01
pudeiy 0.41 0.65  0.66 1.55 .21 1.14
Tt 040  0.60  0.66 1.27 .17  1.14
WX 0.47  0.64  0.69 1.09 1.09  0.95
PERGI 0.45  0.67  0.75 1.36 1.14  0.98

I 0.40 0.72 0. 82 1.31 1.05  0.86
AW 0.4 0.66  0.80 1.39 1.26 1.09
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