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SO% and NO; Break Through Situations in Representative Red Soils and Prediction by Hydrus—1D Model
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Abstract: Acid rain is a global menace from agricultural, environmental and ecological perspective. SO and NO3 are major anions in acid
rain which can speed up soil acidification and result in leaching losses of the basic cations. In this study, some soil columns were used to de—
scribe the break through curves (BTCs )of infiltration of SOF and NO; in typical red soils. The breakthrough velocity of SO% was lower than
that of NOs. A remarkable difference in BTCs of NO; was observed in different soil layers. The peak value of BTCs in plough layer, having C/
Cy value 0.39, was the highest in soil profiles. Order of the peak value of BTCs was plough layer> parent material layer >leached layer> plow
pan layer. Track of BTCs of SO} was prolonged obviously in each layer. The peak value of BTCs (0.22)in plough layer was higher than other
layers. Hydrus—1D model was used to simulate the penetrative process. Correlative coefficients of BTCs and its simulation value were higher
than 0.9. So, Hydrus—1D model proved to be a useful tool to estimate the penetrative process of SOF and NO5 in red soil region. The infiltra—
tion of SOF and NO; was predicted by this model after an acid rain fall in rainy season. It is concluded that a sustained infiltration of SO%
could result in leaching losses of the basic cations.
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Figure 1 Method of experiment
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Table 1 Basic properties of the red soil profile

URLEH i/ g kg

JZE R fem pH AL S g kg A /gem” BASLBRIE/ % P ok A DA
0~25 5.12 9.02 1.16 56.23 3573 513.5 129.2
25~32 5.22 3.84 1.49 43.77 3218 4342 244.0
32~42 5.39 2.66 135 49.06 393.6 369.6 236.8
42~100 5.14 2.34 1.22 53.96 449.9 2703 279.8
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Figure 2 The BTCs and its simulation of SO; and NO5 in plough layer
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Figure 3 The BTCs and its simulation of SOF and NO;

in plow pan layer
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Figure 4 The BTCs and its simulation of SO and NO;

in leached layer
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Figure 5 The BTCs and its simulation of SO and NO;

in parent material layer
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Figure 6 Forecast of SO7 and NO;3 transportation in plough layer
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Table 2 Parameters of simulation using Hydrus—1D

=50 +2/em  Q/kg-kg'  Qykg kg a Kgeme+h™ l D,Jem*h™! Dyfem r

NO; 0~25 0.068 0 0.380 0 0.008 0 1.090 0 0.100 0.5 0.18 0.15 0.949 7
25~32 0.080 1 0.416 0 0.009 9 1.459 6 0.100 0.5 0.18 0.12 0.933 2
32~42 0.091 4 0.467 5 00125 1.408 8 0.140 0.5 0.18 0.10 0.831 6
42~100 0.099 1 0.513 1 0.017 2 13520 0.150 0.5 0.18 0.10 0.896 3

SO% 0~25 0.068 0 0.380 0 0.008 0 1.090 0 0.060 0.5 0.09 0.07 0.916 4
25-32 0.080 1 0.416 0 0.009 9 1.459 6 0.048 0.5 0.09 0.06 0.958 0
32~42 0.091 4 0.467 5 00125 1.408 8 0.053 0.5 0.09 0.07 0.965 9
42~100 0.099 1 0.513 1 0.017 2 13520 0.070 0.5 0.09 0.05 0.914 8
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