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Abstract: Numerical eutrophication model is an important tool to predict and manage the ecosystem of lakes and reservoirs. Howev-
er, the objective errors of the model are always vital problems the users concerned. Data assimilation, which connects observations
and model simulations, can effectively improve the accuracy of models. Ensemble Kalman filter ( EnKF) , which is one of the most
widely used methods for data assimilation, is suitable for nonlinear system and has high computation efficiency. In this research,
the Delft3D-BLOOM was taken as the eutrophication model, and Lake Taihu was taken as the study case. After numerical testing,
the ensemble size was set to 100, the observation error variance was set to 1% , and the simulation error variance was set to 10% .
Two data assimilation modes, assimilation of model state variables and synchronous assimilation of both state variables and key pa-
rameters, were examined. The results showed that the fitness between model simulation and observation was slightly improved when
the state variable was updated. When both the state variables and parameters were assimilated, the fitness was significantly im-
proved. The study provides a promising approach in using EnKF to improve the simulation accuracy of complex eutrophication mod-
els.
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Fig.1 Distribution of monitoring sites in Lake Taihu
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Tab.1 Water quality attributes of Lake Taihu during 2009-2011

Eistn 5PN e/ ME F-H1E bRz
K/ C 34.60 1.50 18.28 8.98
DO/ (mg/L) 15.21 1.14 9.32 1.89
NH;-N/(mg/L) 3.84 0.01 0.24 0.41
NO3-N/(mg/L) 6.11 0.04 0.99 0.92
TN/ (mg/L) 9.10 0.34 2.10 1.33
TP/ (mg/L) 0.61 0.01 0.07 0.05
PO} /(mg/L) 0.19 0 0.01 0.02
MR o/ (pg/L) 459.00 1.40 23.49 34.27
WA R/ (g C/m®) 14.09 0 0.58 1.12
gt YR/ (g C/m?) 1.35 0 0.09 0.13
AR/ (g C/m®) 3.52 0 0.16 0.32
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Tab.2 Values of E-limited, N-limited and P-limited parameters of three algal function groups after calibration"*’
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