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Determination of Preferential Flow in Precipitation Infiltration Recharge
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Abstract: Preferential flow is one of main forms of infilt ration recharge from rainfall and irrigation to groundwater. It has the
characteristics of rapid flow rate, complicated flow path and being very difficult to be quantified. To quantify the preferential
flow in the infiltration recharge process and its percentage in total infiltration recharge, a new method has been developed
based on the measured infiltration recharge of lysimeters in Zhengzhou Groundw ater Balance Test Field. The numerical sim-
ulation model that can describe the piston flow in lysimeters by rechards equation w as constructed and calibrated according to
the soil hydraulic parameters, weather data and so on. The surplus part in the calculated flux can be regarded as the prefer-
ential flow because the preferential flow flows faster than piston flow and reaches groundwater earlier. By comparing the
measured recharge flux and calculated recharge flux, the quantity of preferential flow and its percentage in total precipitation infiltra-
tion recharge can be determined. The preferential flow makes up 10%— 80% in total precipitation infiltration recharge. The percent-
age is higher when the soil contains more clay, and the percentage is lower when the groundwater level is deeper.
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Fig.3 Curves of simulated recharge flux vs. measured

recharge flux in loam
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Table 3 Quantity of preferential flow in loam in Xinxiang

Cmm) (mm)
2m 3m S5m 7m
2000— 05— 01~ 07— 02 77.3 0.0 0.0 0.0 0.0
2000— 07— 03 ~ 08— 02 220.1 53.2 18.8 13.0 0.0
2000— 08— 03 ~ 09— 02 118.9 35.2 24.0 23.5 0.0
2000— 09— 03 ~ 09— 23 58.0 10.6 7.2 0.0 0.0
2000— 09— 24~ 10— 21 131.5 32.5 24.8 12.4 0.0
2000— 10— 22~ 11— 14 52.4 12.0 8.3 .2 0.0
2000— 11— 15~2000— 12— 31 17.6 7.6 15.9 .8 0.0
2001— 01— 01 ~ 05— 31 76.0 23.9 33.8 20.1 0.0
2001— 06— 01 ~ 06— 30 66.6 0.0 0.1 84 3.0
2001— 07— 01~ 09— 04 188.7 16.0 6.7 33.3 11.8
2001— 09— 05~ 12— 31 96.5 21.2 7.7 35.2 24.5
1103.6 212.1 147.1 156.0 39.2
(mm) 459.2 359.6 457.1 334.3
(%) 46.2 40.9 34.1 11.7

4

Table 4 Percentages of preferential flow in total precipitati-

on infiltration recharge

0
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66. 03 79. 83 77.97 46. 17
’ ’
)
’ ’ H (2 -

3m)
s 41% ~80%;

References

Andreini M. S., Steenhuis T. S., 1990. Preferential paths of

flow under conventional and conservation tillage. Geo-

derma, 46, 85— 120,



424

32

Beven, K., Germann, P., 1982. Macropores and w ater flow in
soils. Water Resour. Res., 18 1311— 1325.

Bouma, J., 1991. Influence of soil macroporosity in environ-
mental quality. Advanced in Agronomy, 46: 137.

Brusseaw M. L., Rao, P. S. C., 1990. Modeling solute trans-
port in structured soils. Geoderma, 46. 169— 192.

Czapar G. F., Horton, R., Fawcetts R. S., 1992. Herbicide
and tracer movement in soil columns containing an arti-
ficial macropore.J. Environ. Qual., 21: 110— 115.

Kluitenberg, G. J., Horton, R., 1990. Effect of solute appli-
cation method on preferential transport of solute in soil.
Geoderma, 46; 283— 297.

Kung K-J. S.;, 1990a. Preferential flow in a sandy vadose
zone; 1. Field observation. Geoderma, 46 51— 58.

Kung K-J. S., 1990b. Preferential flow in a sandy vadose
zone: 2. Mechanism and implications. Geoderma, 46.
59— 71

Lei, Z. D., Yang, S. X., Xie, S. C., 1988. Soil water dynamics.

Tsinghua University Press, Beijing 25—29 (in Chinese).

Roth, K. Jury, W. A., Flihler H., et al., 1991. Field scale
transport of chloride through an unsaturated field soil.
Water Resour. Res., 27; 2533— 2541.

Sminek, J.s Jarvisb, N. J., van Genuchten, M. T., et al.,
2003. Review and comparison of models for describing
non-equilibrium and preferential flow and transport in
the vadose zone. Journal of Hydrology, 272: 14— 35.

Wang D.C., Zhang, R.Q., Shi Y. H., et al., 1995. Founda
tion of hydrogeology. Geological Publishing H ouse, Bei-
jings 63— 65 (in Chinese).

, 1988.
» 25— 29.
» 1995.

’ ’ ’



