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Simulating the Rainfall Leaching Effect on Coastal Saline

Soil Facilitated with Subsurface Drainage Systems
CHEN Jin, LUO Wan, JIA Zhong-hua, ZHANG Yu, HE Yuan-chun
(College of Hydraulic Science and Engineering, Yangzhou University, Yangzhou 225009, Jiangsu Province, China)
Abstract: In coastal reclamation area of Jiangsu Province, fresh water resources are scarce and rainfall resources are abundant. The construc-
tion of artificial drainage system can promote the leaching effect of natural rainfall on farmland soil salt and achieve different desalting goals.
Based on the daily meteorological data of Dongtai in Jiangsu Province for 62 years, a dynamic model of salinity is established based on the
simulation result of DRAINMOD. The variation process of salinity in soil under different drain conditions is analyzed , and the relationship be-
tween desalination effect and drainage intensity in the study area is established. The results show that the DRAINMOD model predicts the dy-
namic change of groundwater level well, and the predicted value of soil salinity by the salt model is basically consistent with the measured
value. The relationship between soil desalination period (N/a), depth (D/m) and spacing (S/m) of subsurface pipes can be expressed as N=
11.872-7.385D+0.237S. Under well-drained conditions, i.e. drain spacing at 30 m and depth at 1.2 m, the predicted soil desalination (salt

content lowered to 1 g/kg) time is about 10 years. While drainage intensity is increased by reducing drain spacing to 20 m, the desalination
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time is reduced to 8 years. Under poor drained conditions (drain spacing is more than 100 m) , the predicted soil salinity remains high even

after 10 years of drainage leaching. According to different desalination goals, the subsurface drainage system can be designed reasonably to

accelerate the desalting process of soil in coastal reclamation areas and provide reliable land resources for the local agricultural development.

Key words: coastal saline soil ; subsurface drainage; DRAINMOD ; salt and water balance; salt leaching; land reclamation
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Fig.2 A comparison between the simulated and measured value of the groundwater level fixed by DRAINMOD
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Fig.4 Predicted and measured soil salinity change with time in the study area (d for drain depth, s for drain spacing)
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Tab.2 Calculated number of years required to reach different

desalinization levels for different drain spacing in the study area
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Fig.5 Variation of soil salt content with drainage depth under rainfall leaching (d for drain depth)
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Tab.3 Calculated number of years required to reach different

desalinization levels for different drain depth in the study area
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