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Abstract: The problems of salinization, organic pollution and eutrophication are very severe in the Wuliangsuhai Lake. In
this paper, a coupled model was built based on Environmental Fluid Dynamics Code ( EFDC) model and three-dimensional
eutrophication ( CE-QUAL-ICM ) model, with considering the various meteorological factors and the form indicators of
emergent plants (e. g. density, height, diameter etc),. This model can reasonably reflect the effects of absorption and
degradation of polluting substances by aquatic plants, the bottom stress change and the flow field change. Then the coupled
model was applied to predict the inter-annual and seasonal changes of algae, total nitrogen, total phosphorus and chemical

oxygen demand with different scenarios in the Wuliangsuhai Lake. Results indicated that the model can well describe the
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inter-annual and seasonal changes of water quality model when considering the effects of emergent plants. Simulation results
were close to the measured ones, with relative error less than 30% and most of absolute error less than 20% . Reducing the
pollutant load into the lake directly affected the changes of water quality in the lake. In addition, it is difficult to obtain the
information of water quality in water area with shallow and dense emergent plants. However, the use of the coupled model

can solve this problem and provide the basis for reasonable planning and management in these areas.

Key Words: Wuliangsuhai Lake; environmental fluids dynamics model ; Change of water quality ;numerical simulation
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Table 1 The result of mode main parameters
(e 25 SR X FELR SR SCHR I 7 Bl 114
Model parameters Parameter meaning Parameters Unit Value range
K, HARK 0.35 0.1—0.5
KHCOD COD R Ak Jr o LI 20 0 B 1.0 mg/L 0, 0.5—1.0
KCD COD [ i i 4 0.01 d! 0.01—0.22
Iy TR AR T A 2 A K I Y R 300 Langley/d 200—400
KHN TS R MR 2 N B 0.30 mg/L 0.03—0.4
KHP P RSB P > H 0 B 0.026 mg/T. 0.005—0.3
PM B R HR 2.0 d! 1.0—5.0
BM BRI R 0.03 d! 0.01—0.2
PRR BB R R 0.11 d! 0.01—0.2
WS BADIRER 0.10 m/d 0.01—0.2
RNITM S PN IIAvES 0.05 gNemd™! 0.01—0.1
KRP VS Al AL JSURE 1 5 /N K i T3 R 0.0045 d! 0.001—0. 005
KLP Gy A DL I /N K A i 0.025 d! 0.01—0.2
KDP VRS DL I e/ N K A 0.1 d! 0.05—0.3
KRN VS Fiff A AL RO ) B/ N K A T R 0.003 d! 0.001—0. 005
KLN Gy VA LA /N K A 0.003 d! 0.001—0. 05
KDN TS HUA B/ K i R 0.05 d! 0.01—0.1
CChl T X £ 28 114 L 0.045 mg C/pg Chl 0.01—1
ANC AR L3R 0.3 0.1—0.4
UVEGSCL VSR AR AR R 0.003—0.25 m/s 0.002—1.00
WK G
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BPVEG HEAKAH W) 55 BE 0.006—0. 017 m 0.005—0. 03
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Fig.6 Dynamic process of measured and simulation value of total phosphorus in different conditions
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