
Water resource shortage has been a serious problem 
since the 1980s, especially in arid and semi-arid areas in 
the  North  China  Plain  (NCP),  resulting  in  plenty  of 
environmental  problems.  Estimating  the  groundwater 
recharge  exactly  is  vital  for  managing  groundwater 
effectively. However, the phenomenon of preferential flow 
is common in the filed, especial for structured soils, which 
play a vital role on groundwater recharge. In the filed, the 
preferential flow would appear mainly during the heavy 
rainfall  and flooding.  Therefore,  five years soil  water 
contents were investigated to estimate the percentage of 
preferential  flow in  the  soil  profile  of  3.4m  in  the 
Luancheng  County,  North  China  Plain.  The  results 
showed that the pattern of rainfall  or  irrigation water 
infiltrate into soil of 0-20cm depth was piston flow, while 
preferential flow for over 20cm depth. The percentages of 
preferential flow and piston flow were 54.5% and 45.5, 
respectively. The preferential flow was affected by initial 
soil water content and intensity of rainfall and irrigation. 
When the intensity of rainfall was lower 10mmd-1, the soil 
water  just  infiltrated  into  depth  of  0-10cm,  and  no 
preferential flow happened. When the intensity of rainfall 
was  30-80mm,  the  level  of  preferential  flow  raised, 
whereas the level wasn’t affected when the intensity of 
rainfall was lower than 30mmd-1 or higher than 80mmd-1. 
During the flooding, the preferential flow increased when 
the initial soil water contents increased. On the other hand, 
the percentages of preferential flow increased when the 
intensity of rainfall or irrigation was higher. The results 
implicated  that  deep  plowing  could  destroy  the 
preferential paths in the soil, restrain the preferential flow, 
improving  the  utilization  efficiency  of  rainfall  and 
irrigation.  
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