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AR Rh 27 3 4 23 SR 2 Tk i B3 WL (J] 1) RS X
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1R JEE (B 1a, 1b); 25 16 Fili 22 X84 >k B 2017,
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B (B Te); KITHBHE M A 2016, 2018, 2019,
2020, 2021 F1 2023 4F K Z= ik 9 2 2 FE 0 (E 1d)
(FH& 1)
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JKAE A S5 ST B 5 0.45 wm Tt 52 27 24 38 st 5k
UE L DEMEAEMEFHATZS 10 1 000 5 R IR0 24 h,
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RO (ROBIMBER 15 3 MRE IR
24 h VUL, I Milli-Q Kk E ), 7£-20 °CA&/F T
B, T E SRR o B AR S 00 =
QUATTRO #VE i Eh A sh o A 3G T I , 43 7 i
TG ) S8 W AL YE ) (GB17378.4—2007) (¢
N B ] ) 5% 5 WA ARG 9 K8 R T, 2008) 1 56 T
M KE SRR AR RV E R Y . SR GGV Rbr HED)
Joz rpO R AL Y IR ER AR E R S Ry SR AT BT i 4R
il o £ IR ERFR AR R I B 23 51« AR £h (NO3-N)
0.02 pmol/L, V. fiff g £ (NO3-N) 0.02 wmol/L, %% £k
(NH;-N) 0.03 wmol/L, # 2 £k (PO3-P) 0.01 wmol/L.
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Sampling stations for dissolved inorganic nitrogen (DIN) and phosphate (PO; -P) across different sea areas
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Fig.2 Spatial distribution of surface N/P ratios in the Bohai Sea during summer for selected years
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Fig.3 Spatial distribution of surface N/P ratios in the Yellow Sea during summer for selected years
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Fig.4 Spatial distribution of surface N/P ratios in the continental East China Sea during spring for different years
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Fig.5 Spatial distribution of surface N/P ratios in the Changjiang (Yangtze River) Estuary during summer for different years
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Fig.6 Box-and-whisker plots of N/P ratios across different seas
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Fig.7 Interannual variations in mean concentrations (pumol/L) of dissolved inorganic nitrogen (DIN) across different sea areas
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Fig.8 Interannual variations in mean phosphate concentrations (PO; -P) across different sea areas
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ANALYSIS OF N/P RATIO DISTRIBUTION AND POTENTIAL PHOSPHORUS
LIMITATION IN THE COASTAL SEAS OF EASTERN CHINA
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Abstract

To elucidate recent changes in nutrient structure and potential phosphorus limitation in China’s coastal seas,

this study analyzed the spatial distribution and interannual variability of dissolved inorganic nitrogen (DIN), phosphate
(PO;;’* ), and their molar ratio (N/P) in surface waters of the central Bohai Sea, Yellow Sea, East China Sea, and the

Changjiang River Estuary, using cruise data from National Natural Science Foundation of China shared surveys, and

compared these with historical observations. The results indicate that in 2015 and 2017, most areas of the central Bohai

Sea and Yellow Sea exhibited elevated N/P ratios, generally exceeding the Redfield ratio (16 : 1), reflecting pronounced

nutrient imbalance and a tendency toward phosphorus limitation. In most years, the East China Sea also exhibited elevated

N/P ratios; however, lower values were observed in parts of the outer shelf and in regions influenced by Kuroshio

intrusion, suggesting possible nitrogen limitation in these areas. The Changjiang River Estuary maintained persistently

high N/P ratios (>64 : 1), indicating stronger phosphorus limitation compared with other regions. Comparison with
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historical data revealed that N/P ratios in the central Bohai and Yellow Seas exhibited a long-term pattern of “initial
increase followed by decline”, with peak values occurring around 2008 and 2005, respectively, suggesting that both seas
have remained in a persistently high N/P state. Overall, nutrient imbalance is widespread in China’s coastal seas, although
pronounced interregional and intraregional differences exist, reflecting the combined influence of land-based inputs and
regional oceanographic processes. These findings provide a scientific basis for understanding the evolution of nutrient
structure and the associated risk of nutrient limitation in China’s coastal seas.

Key words N/P ratio; nutrient structure; nutrient limitation; spatial variability; interannual variability; coastal

seas of China
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Appendix Tab.l Information on NSFC shared cruise data in different sea areas
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