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Introduction : backgroundIntroduction : background

Typical semi-enclosed bay

Area : 370km2  

Mean Depth : 7m

DIN   ~400%  DIP   ~40%  Si(OH)4    ~20%

Change in phytoplankton composition 

Relationship

Increasing PAR (Photosynthetic Active 
Radiation) and water temperature
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Introduction : model structureIntroduction : model structure

Phosphorus cycle

Riverine input and 
atmospheric deposition

Water-sediment exchange

Exchange with Yellow 
Sea
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Introduction : external forcesIntroduction : external forces

Riverine input Bottom input
Atmospheric deposition

Dry Wet

DIN 4.28×104 7.90×103 1.07×103 6.10×102

DIP 2.06×106 9.68×105 1.61×105 9.91×104

Si(OH)4 2.03×105 1.06×106 4.30×102 3.73×103

External input of nutrient  in 1990s (mol·d-1)

Constant
Positively 

proportional to 
precipitation
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Introduction : external forcesIntroduction : external forces

Exchange with Yellow Sea

Concentration of nutrients and planktons in Yellow Sea are assumed to 
be constant

Water temperature

Observed data from a tidal gauge at Xiaomaidao

PAR

Calculated with the cloud cover data from Tuandao weather station

  ( ) Yellow Sea Jiaozhou Bay
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Validation and results : seasonalValidation and results : seasonal
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Validation and results : iValidation and results : inter-annual
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Validation and results : iValidation and results : inter-annual
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Validation and results : iValidation and results : inter-annual
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Model          N:P=32.74 Si:N=0.24
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The role of water temperature and PAR ?The role of water temperature and PAR ?
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Numerical experimentsNumerical experiments

Nutrient inputNutrient input PARPAR Water temperatureWater temperature

Experiment 1Experiment 1 InterInter--annual changeannual change
Seasonal variation of 1995Seasonal variation of 1995

19951995 19951995

Experiment 2Experiment 2 19951995
InterInter--annual changeannual change

Seasonal variation of 1995Seasonal variation of 1995
19951995

Experiment 3Experiment 3 19951995 19951995
InterInter--annual changeannual change

Seasonal variation of 1995Seasonal variation of 1995
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Numerical experiments : Nutrient input Numerical experiments : Nutrient input 
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Numerical experiments : PARNumerical experiments : PAR
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PAR is important to PT, 
but has little influence 
on the alternation of 
dominant species
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Numerical experiments : PARNumerical experiments : PAR
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Numerical experiments : water temperatureNumerical experiments : water temperature
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When it becomes warmer, 
there is no significant 
change in PT. However, 
for phytoplankton 
composition, PS 
increases while PL 
decreases
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Numerical experiments : water temperatureNumerical experiments : water temperature
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Conclusion and discussionConclusion and discussion

• In Jiaozhou Bay, nutrient structure affect the 
phytoplankton community. The increasing of nitrogen and 
phosphate and decreasing of silicate result in the 
alternation of the dominant phytoplankton species from 
large phytoplankton to small phytoplankton.

• PAR plays an important role in the inter-annual variation 
of total phytoplankton biomass. And also change the onset 
time of spring phytoplankton bloom

• Water temperature have little impact on the variation in 
total biomass. But it also changes the composition of 
phytoplankton. 
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Conclusion and discussionConclusion and discussion

In In JiaozhouJiaozhou bay, Large diatom bay, Large diatom small diatomsmall diatom
NEMURO : NEMURO : PS~flagellatePS~flagellate

PL~diatomPL~diatom

Large diatom Small diatom
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