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Abstract: To understand nitrogen pollution and sources of Laizhou Bay, nitrogen sources and transformation processes in the coastal
rivers entering the sea of Laizhou Bay were studied. Water quality parameters, nitrogen content, and stable isotopes were used to
clarify the sources and key processes in river estuary. The results indicate strong temporal and spatial consistency between 6D and
3'%0 of water, EC, and salinity, suggesting significant seawater mixing effects in the estuary, which was significantly weakened
upstream of the river. NO; -N was found to be the dominant form to inorganic nitrogen in most reaches of the river during high flow
and low flow seasons, ranging from 37.2% to 81.7% and 29.5% to 95.9%, respectively, except for a few sites. Furthermore, extreme
values of p(TN) and p(NH,~N) values were observed at some sample sites during low flow season, which were significantly higher
than those during the high flow season. Some water samples had p(NH, ~N) values exceeding 2mg/L, resulting in an inferior
Category V water quality. The long-term variation of p(NO3; —N) from 2005 to 2023 showed an initial increase followed by a
decrease in rivers entering Laizhou Bay. The 8'°N-NO; varied from +5.7%o to +18.6%o and from +4.5%o to +20.0%o during the high
flow and low flow seasons, respectively, while the 3'30-NO; varied from +4.2%o to +13.8%o and from —0.5%o to +20.1%o, with no
obvious seasonal variations. The nitrate isotope results showed that nitrification was major process affecting riverine nitrogen
entering Lanzhou Bay, and that some river samples were also influenced by denitrification. During low flow season, NO; —N at the
low salinity sampling sites was mainly sourced from manure and sewage, while most estuary sites during the high flow season were

affected by the salty tide backflow, and agricultural fertilization impacted most river sections. This study provides insights into the
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emission characteristics of nitrogen pollution sources and spatial and temporal variability in Laizhou Bay’s coastal zone estuaries,

offering valuable research demonstrations and data references for future prevention, control, and management efforts for nitrogen

pollution in rivers entering the sea around the Bohai Sea.
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entering to the Laizhou Bay
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Table 1 Water quality parameters and hydrogen—oxygen isotopes in coastal rivers entering in the Laizhou Bay
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F KM T 31.1£1.3 18.9£9.4 9.3+4.3 138.0+64.9 18999.8+£9337.3 -4.0£1.5 -34.3+8.8
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fILEh 5.8+1.0 4.6+4.3 14.7+2.1 121.1£16.0 5100.0+4469.3 -4.8+1.5 -41.147.8
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Fig.2 Characterization of hydrogen and oxygen isotope

composition in coastal rivers entering to the Laizhou Bay
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isotopes in coastal rivers entering to the Laizhou Bay
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