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Spatiotemporal Characteristics of Nitrogen and Phosphorus and
Its Influencing Processes in the Yellow Sea
WU Yihan, ZHANG Jing, ZHAO Liang, CHEN Chuangye

(College of Marine and Environmental Science, Tianjin University of Science & Technology, Tianjin 300457, China)

Abstract: In this study, a three-dimensional coupled biophysical model was established to simulate the seasonal variations
of nitrogen and phosphorus concentrations and their structure in the Yellow Sea, and the different influencing processes on
the nutrient structure in the Yellow Sea were quantitatively analyzed. The concentrations of nitrogen and phosphorus are
lower in spring and summer, higher in autumn and winter. High concentrations occur in the coastal area and the bottom layer
while low concentrations in the offshore area and the surface layer. The ratio of nitrogen to phosphorus in spring and summer
is higher than that in autumn and winter. According to the nutrients seasonal budgets, the bio-process plays a critical role in
the seasonal variation of nutrients concentrations and structure. River input, atmospheric deposition, and sediment release
provide important supplement to marine nutrients, which is less than 33% of the total nutrients supplement. The increase of
the ratio in the Yellow Sea from winter to spring is due to the decrease of phosphorus content which is greater than that of
nitrogen; in summer, the ratio increases with the increase of nitrogen content which is greater than that of phosphorus;the
ratio decreases in autumn because the nitrogen content decreases while phosphorus content increases.

Key words: Yellow Sea; nutrients; distribution characteristic; influence factors; numerical simulation
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Fig.1 Simulated region of the model and the analyzed
area in this paper
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Fig. 2 Model simulation and field investigation distribution of DIN/DIP in the Yellow Sea (The background is the result of
the model; the dot is the result of situ observations.)
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Tab.1 Comparison of the average value of nutrients and the ratio of nitrogen and phosphorus in the Yellow Sea

T B ny i 1] DIN/ (mmol-m™) DIP/ (mmol-m™) DIN/DIP Bk
UL 20134 6 H 5.56 +3.43 0.27 0.27 48.00 [35]
, TR 20134F 6 A 5.96+3.16 0.30 +0.27 4431 + 38.66
MG
UL 2013 4 11 A 7.28 +4.09 0.44 +0.32 20.40 [35]
TR 2013 4F 11 A 9.57 +5.74 0.59 + 0.40 19.92 + 12.72
UL 2007 41 H 7.00+2.71 0.48 +0.21 16.30 [36]
TR 2007 4F 1 A 8.78 +2.17 0.55+0.20 21.08 + 12.59
i UL 2011 4E 7 H 3.16 0.20 — [37]
TR 201147 H 4.00+1.51 0.18+0.09 49.42 + 41.57
UL 201249 H 4.50 0.19 24.00 [38]
i 201249 H 4.92+1.63 0.22 +0.09 49.00 +36.25
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Fig. 3 Distribution of DIN concentration in the Yellow Sea
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Fig. 4 Distribution of DIP concentration in the Yellow Sea
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Fig. 5 Distribution of DIN/DIP in the Yellow Sea
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Fig. 6 Budgets of the DIN, DIP in the Yellow Sea for each season
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Fig.7 Budget of the DIN/DIP in the Yellow Sea for each season
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