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Abstract: Based on the actual situation of the study area, the HYDRUS=1D model was used to simulate the migration characteristics of
water and nitrogen in a plain river network area. The model parameters were calibrated and validated by combining field monitoring and
indoor leaching experiments; therefore, vertical migration and loss of nitrogen in the research area were simulated using this verified model.
The results showed that urea was hydrolyzed largely in the surface soil and was mainly distributed in 0~5 c¢cm depth of the soil layer.
Ammonia nitrogen and nitrate nitrogen were mainly distributed in 0~15 ¢m and 0~35 cm depths of the soil layer, respectively. The
concentrations of these two pollutants basically showed the same tendency : both increased first and then decreased with increasing soil
depth. Tt was estimated that when the soil depth increased by 10 cm, the nitrate—nitrogen concentration decreased by 10 mg - L™, which
meant that nitrate—nitrogen entered deep soil easily. Ammonia nitrogen loss owing to irrigation was clearly observed, especially when the
irrigation amount was greater than 400 mL; however, nitrogen loss increased exponentially. Meanwhile, the amount of nitrogen entering into
the groundwater environment in the plain river network area was much higher than that in the type Il water quality standard, considering

natural rainfall, input of exogenous pollutants, and soil background value.

Keywords: HYDRUS-1D; plain river network area; aeration zone; nitrogen migration; groundwater environment
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Figure 1 The experimental device of indoor soil column leaching
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Table 1 Basic physical properties of soil

TR T E K AHL Hhki kL {1
Soil depth/cm  Soil volumetric weight/(g-cm™)  Water content/(cm’«cm™) Organic matter/(g-kg™) Clay/% Silt/% Sand/%

0~10 1.13 0.33 23.76 25.25 71.93 2.82

10~20 1.23 0.34 23.65 29.17 68.12 2.71
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Table 2 Soil hydraulic parameters

TR BRA LB KA 6, TR B K Ak 0 IK I FELK 2B S o 255K ZISH
Soil depth/ Residual soil moisture Saturated soil moisture Hydraulic conductivity/ Experience Experience Experience
cm content/(em’+cm™) content/(em’+cm™) (em-d™) parameter a/cm™'  parameler n parameter [
0~10 0.1328 0.483 6 0.15 0.0114 1.489 6 0.5
10~20 0.109 6 0.3933 0.10 0.0107 1.4952 0.5
®3 TERREBSH
Table 3 Soil nitrogen migration parameters!"
e OGS 6 W R H HK o T HR D,
BB Longitudinal Transverse dispersion/ Molecular diffusion coefficient in free water/(cm?+h™")
Migration parameter . . N " N
dispersion/cm cm JRZE Urea 2% Ammonia nitrogen iH A% Nitrate nitrogen
ZH0{E Parameter value 0.3 0.3 0.03 0.06 0.06

F4 HERRELSH

Table 4 Soil nitrogen conversion parameters

[23]

FERIBHL Model parameter

BUEIER Value range ZHUYH Parameter value

HHLAE I L HK by Mineralization rate of organic nitrogen/h™

JRZ BI/K AR %k Rate of hydrolysis of urea/h™
i3 % k> Nitrifying rate/h™
FAitifk# # ks Denitrification rate/h™
W 565 2285 k. Adsorption coefficient/(cm’-g™")

0.000 03~0.001 67 0.000 03
0.012 5~0.033 3 0.030 8
0.000 83~0.030 00 0.020 00
0.000 4~0.010 0 0.008 3
0.003 5~0.004 0 0.003 5

RS MHEEFHTERERULESKE KBFRPERAMHSANTENER

Table 5 The evaluation results of soil moisture content,ammonia nitrogen and nitrate nitrogen in aqueous solution were simulated by

the model under two calibration conditions

ST Ei=ga RMSE R
Rate condition/mL Indicator 15 em 35 em 15 em 35 ¢m
400 K Moisture content 0.005 3 0.002 3 0.8317 0.8103
%A Ammonia nitrogen 4.5450 0.665 9 0.829 5 0.846 7
A% Nitrate nitrogen 5.3792 1.821 1 0.9217 0.857 3
800 /K4 Moisture content 0.005 2 0.001 9 0.8553 0.908 8
Z . Ammonia nitrogen 27826 1.5962 0.976 2 0.923 4
fifA % Ammonia nitrogen 2.8332 24026 0.974 1 0.986 5

1% WHART]
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Figure 2 Comparison of measured values and simulated values of soil water content,ammonia nitrogen and nitrate nitrogen

concentration under 400 mL irrigation conditions (fixed )
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Figure 3 Comparison of measured values and simulated values of soil water content,ammonia nitrogen and nitrate nitrogen concentration

under 800 mL irrigation conditions (verification )
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