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Spatiotemporal characteristics and sources of dissolved inorganic nitrogen in the Dagu River, Jiaodong Penin-
sula, China
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Abstract: Rivers discharge large amounts of nitrogen into the oceans, which has caused increasing concern worldwide. The Dagu River is
the largest river in the Jiaodong Peninsula, and the estuary has higher inorganic nitrogen and reactive phosphate concentrations than the en-
vironmental standard for long period. As such, the estuary is a critical zone to control the land—based sources of pollutants into the ocean.
River water and possible pollutant sources were collected three times considering seasonal differences in 2018 and 2019 to determine the
dissolved inorganic nitrogen (DIN) concentration. The spatiotemporal variation, controlling factors, and possible sources of DIN were ana-
lyzed using non—parametric test, cluster analysis, and Pearson correlation analysis. The DIN concentration exhibited a significant seasonal
difference (P<0.05), which was high in the dry season and low in the wet season. The seasonal variations in DIN were mainly affected by
precipitation, temperature, and dissolved oxygen (DO). Spatially, the upstream NO;—N concentration was higher because of the potential
non—point source emissions from fertilizer application and rural domestic wastewater discharge. The NHi=N concentration was higher in the
tributaries than in the main stream, which was attributed to the possible discharge of domestic sewage, industrial wastewater, and livestock
wastewater. The DIN concentration was low in the middle and lower reaches owing to the interception and retention by cascade dams.
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Figure 1 Location map and sampling sites of Dagu River Basin
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Table 1 Water sampling information of Dagu River basin

Ff i Sample KA A E Number RAERS ] Date
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Table 2 Statistics of DIN concentration and fraction characteristics of the Dagu River

Pk fi] T H 288 SR T/C D0/7 NHS{ Nog/i NO%/i DIN/ﬁ (NOi/DIN)/  (NHi/DIN)/  (NO3/DIN)/
Date Type mg-L”! mg- L mg- L mg-L"! mg-L"! % % %
8 A (n=19) SN 31.77 24.28 2.06 0.32 16.08 16.22 99.13 76.94 8.23
f/ME 24.62 2.26 0.02 0.000 6 0.03 0.05 19.48 0.43 0.43
&Gl 28.71 10.39 0.36 0.044 1.70 2.10 67.52 29.51 2.97
NGRS 2.32 6.38 0.60 0.07 3.76 3.88 21.98 21.71 2.37
BRERE% - 8.07 61.41 169.98 167.71 221.08 184.67 32.55 73.58 79.80
10 A (n=20) SEYNIER 20.71 19.07 2.24 0.42 16.41 16.49 99.55 51.79 18.63
e/ MHE 12.72 4.67 0.02 0.000 8 0.03 0.06 38.85 0.30 0.15
- HE 18.68 11.77 0.17 0.064 2.19 2.37 79.09 17.34 3.57
P 2 2.12 474 0.49 0.12 4.04 4.05 17.78 16.99 438
BRER% 1137 40.27 287.53 192.61 184.36 170.96 22.48 97.99 122.77
1 (n=20) S ONE] 5.15 2478 3.92 0.16 23.33 27.42 99.94 48.32 6.54
e/ MAE 0.43 6.53 0.01 0.001 7 0.01 0.03 48.74 0.03 0.03
P 3.22 14.70 0.44 0.037 5.20 5.68 84.06 14.08 1.86
P 22 1.38 3.92 0.99 0.04 6.99 7.51 15.35 14.16 1.66
BRFRI% 4285 26.65 224.37 119.44 134.32 132.17 18.26 100.60 89.54
SN 16.87 12.29 0.32 0.05 3.03 3.38 76.89 20.31 2.80
Z R RFEE (P <0.01 <0.01 0.275 0.655 <0.05 <0.05 <0.05 <0.05 0.149
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Figure 2 Temporal-spatial variation of dissolved inorganic nitrogen concentration in the Dagu River
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Table 3 DIN concentrations of river water and its possible sources

in the Dagu River(mg-L™")

i H Items NO;-N NHi-N NO:-N DIN
K 3.03 0.32 0.05 3.4
kK 1.14 0.84 0.02 2
KA K 1071 1.84 0.02 12.57
HEWEHEK 17.03 0.18 0.05 17.26

R K 38.39 0.04 0.01 38.44
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Figure 3 Dendrogram of inorganic nitrogen concentration by

cluster analysis in the Dagu River for different seasons
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Table 4 Correlation between DIN concentration and

rainfall/temperature

845 Index DIN NO;-N NH:-N NO:-N
i -0.96% -0.97%* -0.584 0.172
Rk ik -0.863 -0.879% -0.481 -0.244
T #RTE 0.05 7K (BUN) | 58 & HI9E 5 ++ 2R 7E 0.01 7K (R
) b A

Note: * indicates a significant correlation at the 0.05 level (2—tailed) ,

** indicates a significant correlation at the 0.01 level (2—tailed).
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Figure 5 Distribution of spatial clustering result of DIN concentration in the Dagu River
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