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Abstract: Rising groundwater levels will cause the input of exogenous pollutants, such as nitrate, in the vadose zone, and at the same
time alter the shallow groundwater environment. In this study, we aimed to measure the effect of water level rise process on nitrate
nitrogen (nitrate). Representative media were selected in Tongzhou District, Beijing, and an indoor sand tank experiment was
established to simulate the migration and transformation of nitrate nitrogen during the groundwater level rise process. The
experimental results show that as the groundwater level continues to rise, from the top to the bottom of the sand tank, and from the
left side to the right side, both the dissolved oxygen and redox potential gradually decrease, and the groundwater gradually changes
to the reducing environment. The shallow groundwater show the obvious characteristics of nitrate and ammonium stratification as a
result of pollutants leaching into the vadose zone. The lower the burial depth, the higher the nitrate nitrogen and ammonium nitrogen
content. There is also lateral runoff during the rise of the groundwater level, which is conducive to the migration of nitrate in
groundwater. Along the direction of lateral water flow, there is a risk of increasing ammonium nitrogen. Therefore, the influence of
groundwater level rise on nitrate nitrogen cannot be ignored.
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Table 1 Physicochemical properties of experimental soil

e
KRB KHE (%) NH4'-N(mg/kg) NO; -N(mg/kg) “E(mgke) AW (%) P(mg/ke) Ei(make) KA 31 (im)

D10 D50 D90

5.6 1.43 3.06 131 3.74 0.081 71.0 178.3 355.7
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Table 2 Main control indices of experimental groundwater
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Fig.2 Dissolved oxygen (DO) Variations during groundwater

level rise (in the vertical direction)

120 220

4 210
100 F 1 500
E 80 | 4 190
S 1180 o
E 60 - 170:%,
=1 J 160 @
& 401 4 150
20 b —Oo—ibfliAKA —A—B3 1 140
—e— (34 ——D3 4 1 130
0 1 : \ \ \ \ 120

0 5 10 15 20 25 30 35
] (d)

K3 H R KA BT R A IR TR FRA (Bh) (AR A4 (T 1))
Fig.3 Redox potential (Eh) Variations during groundwater

level rise (in the vertical direction)
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Fig.4 Dissolved oxygen (DO) Variations during groundwater

level rise (in the lateral direction)
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Fig.6 Ammonium nitrogen content variations during

groundwater level rise (in the vertical direction)
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Fig.7 Nitrate content variations during groundwater level rise
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