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STOCHASTIC SIMULATION AND RISK ASSESSMENT
OF NITRATE LEACHING AT FIELD SCALE

Hu Kelin' LiBaoguo™ Huang Yuanfang' Chen Deli? White R F2
(1 Depatment ¢ Soil and Water Sciences, ChinaAgriadiurd University, Bejing 100094, China)
(2 School f Resource Managemerit, Unversity o Melbourne, Victoria 3010, Australia )

Abstract In recent years, nitrate contamination of groundwater has become an increasing concern for the health of people
in rural areas who consume groundwater daily in China, especially in the North China Plain. Usually, a deterministic model with
mean hydraulic parameters is used to estimate the nitrate leaching for the whole agricultural field. In fad, the quantiies of nitrate
leached are variable fram place to place in the field because of the parameters are different, so the simulated results by the deter
ministic model using mean hydraulic parameters could not represent the fieldwide nitrate leaching. The objedive of this paper is
to evaluate the effect of spatial variability of the surface soil saturated hydraulic condudivity (K,) on nitrate leaching and to as-
sess the risk of nitrate contamination. First, a soil water-heat nitrogen simulation model was established and verified based on the
field data. Sewnd, a sequential Gaussian simulation method was used to get a random field of the surface soil K, based on 117
observed values in the field. Finally, the joint model was coupled wih the random field of the surface soil K, which was gained
by a conditional sinulation method. During the period from March 15 to June 10, 1999, nitrate leaching was stochastically sime
lated with the irrigation rate being 353. 8 mm and the nitrogen fertilizer application rate being 86. 25 kg hm™ 2. The accumulated
quantities of the leached nitrate ranged from N 15. 04 kg hm™ % to 26. 04 kg hm™ ?in the soil profile 2 m in depth, account ing for
about 17. 4% and 30.2% of the fert ilizer used during this period. The area with the probability of nitrae leaching exceeding the
value obtained by the conventional method in the control being higher than 70% amounted to about 20% . It was implied that the
soil spatial variability could result in change in nitrate leaching. The value obtained with the traditional method in the control
uld not be used because i obscured the risk of nitrate leaching.

Key words Field scale; Soil saturated hydraulic conductivity; Nitrate leaching; Stochastic simulation; Risk assessment



