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Nitrogen Leaching Under Different Rainfall Intensities for Agricultural Soils—Laboratory Experiments and
Numerical Modeling Using LEACHM
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Abstract ; The depth of groundwater in the north agricultural region of Fuxianhu Lake watershed, Yunnan Province is as shallow as 0.6 m. Ni—
trogen leaching in farmland can easily pollute the groundwater and consequently the lake. One—dimensional soil column laboratory experi—

ments were performed for soils from the agricultural land of Fuxianhu Lake watershed under three different rainfall intensities. Concentrations
of ammonia—N and nitrate—N were measured for the tested soils as well as the leaching water at different experimental times. The numerical
model of LEACHM was used to simulate the processes of water leaching and the temporal changes of concentrations of ammonia—N, nitrate—N
in the leaching water for the experimental conditions. Results indicated that an increase in the rainfall intensity applied would result in an in—
crease in the leaching rate of ammonia—N and nitrate—N, which ultimately resulted in an increase in the leaching loss of total-N. The concen—
trations of ammonia—N and nitrate—N in leaching water were 10 mg+ L™ and 120 mg- L7, respectively. It is concluded that that groundwater is
the one of the runoffs that transports nutrients for the study area, and nitrate—N is the main form of N leaching to groundwater. Nutrient leach—
ing is becoming the major cause of groundwater pollution. Modeling results from LEACHM were found to be agreeable with the experimental
data, which implies that the model is suitable to simulate nitrogen leaching for the study area. This study forms the basis for further field sim—

ulation work for the study area.
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Table 1 Physical properties of tested soil

R Ak TEE BRI e BEY BT LB ALY % RIS %/
cm % grem™ grem™ " grkg g'ke’ 220,02 mm 0.02~0.002 mm <0.002 mm ~ mm-d’
0~10 15.62 1.39 1.98 0.39 1.101 14.129 81.34 10.38 8.28 3 001.1
10~20 15.91 1.59 2.06 0.39 0911 10.129 72.25 12.54 15.21 2901.2
20~30 18.09 1.64 2.21 0.39 0.722 7.005 70.24 15.72 14.04 2 645.5
30~40 16.83 1.62 2.19 0.39 0.522 1.217 73.25 17.54 9.21 2 754.1
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Figure 1 Schematic diagram of experimental setup
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Figure 2 Comparison of flow rates from experiments and

modeling results
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Table 2 The rainfall seepage and calculated soil column surplus

S SEIRH [H] /min [ WY 3 2 /mm - min™ S Kt /mm BAB H/mm B IR /mm +HEFE B i /mm
SEIR 1 1 480 0.85 1222 1222 983.3 283.7
S 2 1 356 1.21 1494 1 494 1212.6 281.4
S 3 1124 1.50 1 506 871 587.9 283.1
15 1361 1.08 1320 1161 888.8 283.2
=3 FEKEMEBETRENMKLE
Table 3 Mass of N leached rate for different rainfall intensities
S TS R R B RR R @1"%}%9& Ho/ A R AR R A AR AR R, BAEMRE B
mg mg Yo mg mg Y% mg %
S 1 118.7 41.9 353 922.9 449.6 48.7 1234.1 16.8
S 2 79.6 59.4 74.6 1123.6 1 045.8 94.5 7 326 1 696.8 23.2
S 3 27.2 213 78.3 13329 1299.0 97.5 1 878.7 25.6
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Figure 3 Comparison of NH;—N concentrations from experiments

and modeling results
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Figure 4 Comparison of NO;-N concentrations from experiments

and modeling results
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