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Study on the relationship between typical pollutant flux changes of Xiaoling river and the

response of sea water quality
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Abstract: The eutrophication situation in the nearshore waters of Liaodong Bay is severe, especially the
problem of excessive water pollution near the important estuary at the bottom of the bay. Therefore, it is of
great significance to explore the spatiotemporal distribution characteristics of river pollution entering the sea
and its impact on the water quality of nearshore waters for the management of river basins and seawater
environments. This study takes Xiaoling river as an example and applies the LOADEST model to estimate the
fluxes of several typical pollutants from Xiaoling river into the sea in 2022. Moreover, a Bohai water quality
model developed based on the HAMSOM model was applied to conduct in-depth analysis of the relationship
between typical pollutant flux changes of Xiaoling river and the response of sea water quality. The results

indicate that the monthly flux of pollutants from Xiaoling river into the sea shows an upward trend followed by
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a downward trend. Due to the influence of runoff and agricultural breeding period, the total phosphorus,

potassium permanganate index, and ammonia nitrogen monthly inflow in July were the highest, at 30.38 t,

910 t, and 222 t, respectively. The analysis of water quality response in Bohai Sea shows that the flux of

pollutants entering the sea in the basin significantly affects the water quality of nearshore waters. The highest

pollution concentration and the largest impact range in the estuary area from July to August are consistent with

the peak pollution flux of Xiaoling river. However, the evolution patterns of water quality response zones for

different pollutants vary. Based on the calculation results of the pollution sharing rate of Xiaoling river, it is

found that in order to improve the water quality of the nearshore waters in the long run, various pollutants

should be given equal attention. Moreover, when formulating corresponding pollution control measures,

differential management should be fully considered for different pollution source sharing rates.
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Tab.l The fitting equations of COD);,, TP and NH;-N pollutants fluxes

E{=tan AIC SPCC BNV
CODy, -0.764 5.365 In(L) = 7.3716 +0.9742InQ + 0.0584 sin (21 dtime) +0.3181 cos (27 dtime)
TP 0.919 -9.674 In(L) = 3.9149 + 1.0986InQ
NH;-N 3.175 —32.052 In(L) = 2.0213 +0.8031InQ +0.7721 sin (2r dtime) +4.1412 cos (2 dtime)

R2 CODy, TP HINH;-N TN EBEBEFERTERHMMNITMER
Tab.2 Test parameters of CODy,, TP and NH;-N pollutant flux equations

AP 2521 ap aj a as
R*=0.993 Std.Dev 0.103 0.026 0.049 0.167
CODy, PPCC=0.989 f-ratio 71.40 3825 1.180 1.910
SCR=—0.091 p-Value 0.000 0.000 0.192 0.042
R*=0.963 Std.Dev 0.100 0.052
TP PPCC=0.956 f-ratio 39.15 21.09
SCR=—0.041 p-Value 0.000 0.000
R*=0.786 Std.Dev 0.863 0.205 0.403 1372
NH;-N PPCC=0.959 f-ratio 2340 3.920 1.920 3.020
SCR=—0.039 p-Value 0.037 0.000 0.038 0.002
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Fig. 2 Fluxes of major pollutants in the Xiaoling river
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Fig. 4 Monthly distribution results of TP in Xiaoling river
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Fig. 5 Monthly distribution results of NH3-N in Xiaoling river
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