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Simulation of Nitrogen and Phosphorus Transport and
Transformation in Saturated-Unsaturated Soil

WANG Liying, YANG Jin-zhong, WU Jing-wei, ZHOU Fa-chao

State Key Laboratory of Water Resources and Hy drop ower Engineering Sciencess Wuhan University, Wuhan 430072, China

Abstract Nitrogen2D is a physically-based model developed on the basis of SWMS-2D to predict the fate of nitrogen and
phosphorus following irrigation with effluent. To test the model, a sewage effluent irrigation experiment was conducted. In
this paper the nitrogen-2D model is extended and tested with data from four effluent-irrigated winter wheat plantations.
The results show that on the whole, measured and simulated values are in reasonably good agreement, especially soil w ater
content and soil ammonia content, which indicates that it can offer reliable prediction of the fate of water and nitrogen in
spite of the relative simplicity of the model. The model is then used to estimate the soil nitrogen and phosphorus behavior in
winter wheat field under the same situation with different concentrations of nitrogen and phosphorus in the sew age effluent.
The results show that under the simulated conditions, no nitrogen or phosphorus leaching happened at 1.5m depth in the pe-
riods and because of the strong adsorbability of the soil, 49% of the ammonia following irrigation with effluent was turned
into nitrate by nitration instead of uptake. Denitrification of nitrate is the major channel resulting in loss of soil nitrogen fer-
tilizer with a volume of about 12. 6% of the input nitrogen. Nitrate is much more available for crop than ammonia and the
current fertilization utilization rate is 23.3%.

Key words; saturated-unsaturated model; nitrogen and phosphorus transport; nitrogen and phosphorus transformation; nu-

merical simulation.
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Table 1 The irrigation date and volume in 2004
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Rr = or Table 2 Nitrogen concentration in the sew age effluent
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Table 3 Soil characteristic parameters 0.6+ 0. 4(6;_ 0. 33> (0.33<< 0<< 0.
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Fig. 3 Change process of water content at 5 cm depth in soil profile
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Fig.4 Comparison between nitrate concentrations of calculation value and its measuring value in the soil profile
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Fig. 5 Comparison between ammonia concentrations of calculation value and its measuring value in the soil profile
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Table 4 Balance of nitrogen and phosphorus
—11.497 0. 186 21.41 10. 12
(0 g/ m2) —3.772 10. 97 14. 86
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