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Abstract: [Objective] This study aims to investigate the spatial distribution characteristics of nitrogen and
endogenous release potential in reservoirs during the dry season. [ Methods] Samples were collected in December
2025 from three water layers and surface sediments at seven sampling sites in Yangjiayuan Reservoir. Different
nitrogen forms in the water (total nitrogen, ammonium nitrogen, nitrate nitrogen, and nitrite nitrogen) and
physicochemical parameters (ORP, TOC, pH, etc.) were analyzed, and the concentrations of total nitrogen,
ammonium nitrogen, and nitrate nitrogen in the sediments were measured. [ Results] From the reservoir inlet to
the dam front, the TN concentration in the water increased from 2.70 mg/L (Y1 bottom layer) to 3.44 mg/L (Y7
bottom layer), and the TN concentration in the sediments increased from 910 mg/kg (Y1) to 2 130 mg/kg (Y7),
showing significant longitudinal accumulation. The vertical distribution of nitrogen forms in the reservoir water was

jointly regulated by local redox conditions and mixing status, showing pronounced spatial heterogeneity. Spearman
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correlation analysis showed that total nitrogen and ammonium nitrogen were mainly regulated by TDS, ALK, and
pH (J/=0.5—0.6) , whereas nitrate nitrogen and nitrite nitrogen were weakly correlated with physicochemical
parameters, revealing the complexity and multi-factor coupling characteristics of nitrogen distribution during the
dry season. Sediment organic nitrogen showed an extremely significant positive correlation with water TN (=
0.93, p<<0.01), and sediment nitrate nitrogen was extremely significantly positively correlated with water nitrate
nitrogen (r=0.93, p<C0.01) , confirming the sediment-water interface exchange pathway of "organic nitrogen
mineralization—ammonium nitrogen release—>nitrification—>nitrate nitrogen exchange". Principal component
analysis extracted two principal components (cumulative 76.9% ) , identifying a nitrogen enrichment factor and a
redox controlling factor. [ Conclusion] During the dry season, nitrogen in Yangjiayuan Reservoir is mainly

controlled by endogenous release. Sediment organic nitrogen is the main nitrogen pool, and the dam-front area is a

high-risk zone for endogenous release, requiring strengthened monitoring.
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Fig. 2 Spatial vertical distribution of physicochemical parameters of reservoir water during dry season
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Table 1 Measured data of key nitrogen forms in water at
each sampling site mg/L

P TN NH:-N NO,-N NO,-N

Y1 2.700£0.080 0.040£0.005 0.21840.012 0.06140.004
Y2 2.960+£0.100 0.05940.006 0.14340.009 0.048+0.003
Y3 3.470£0.120 0.066£0.007 0.24540.015 0.03640.002
Y4 3.400£0.110 0.064£0.006 0.05740.004 0.03040.002
Y5 3.160+£0.090 0.05840.005 0.42040.023 0.036=+£0.002
Y6 3.43040.100 0.059£0.006 0.18840.010 0.03540.002
Y7 3.440+£0.110 0.16340.015 0.25940.014 0.036=£0.002
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Fig.3 Spatial vertical distribution of different nitrogen forms in reservoir water during dry season
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Table 2 Measured data of key nitrogen forms in surface

mg/kg
AHLA

909.18+25.10

sediments at each sampling site

NO;-N

R A TN NH;-N

Y1 910.00£25.00 0.82£0.05 0.524-0.03

Y2 710.00£20.00 1.15£0.07 0.2440.02  708.85+20.00

Y3  1630.00£45.00 0.34£0.03 2.014+0.11 1629.66-:45.10

Y4  1170.00£32.00 0.8340.05 0.2840.02 1169.17432.00

Y5 1010.00£28.00 4.81£0.25 6.304-0.35 1005.19+£28.20

Y6  1250.00£35.00 0.1940.02 0.83%0.05 1249.81435.10

Y7  2130.00£58.00 0.86£0.06 2.374-0.13 2129.144-58.00
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Fig.4 Spatial distribution of nitrogen forms in surface sediments
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