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Effects of Land Reclamation Time and Soil Bulk Density on Soil Hydraulic
Parameters in Coastal Reclamation Region
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Abstract: In order to investigate the effect of land reclamation time and soil bulk density on soil
hydraulic parameters, a study combined laboratory experiments with theoretical analysis was conducted to
examine the changes of soil saturated hydraulic conductivity, soil water characteristic curve, and
diffusivity with two different bulk densities of four reclamation soils. Results showed that the land
reclamation time had significant effects on soil particle component, soil structure, sodium salt content,
and so on. Soil saturated hydraulic conductivity decreased with the increase of land reclamation time,
while water-holding capacity and soil moisture diffusivity increased with the increase of land reclamation
time. Soil saturated hydraulic conductivity, diffusivity and soil water content under the same suction force
decreased with the increase of bulk density. With increasing reclamation time, the influences of soil bulk
density change on soil hydraulic parameters became more obvious.
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Tab.1 Basic properties of experimental soils

1% I B A LB L HRL kL & B T L A G + A
%5 Ay /(g-kg™") /% /% /(g-kg™") /(mS-em ") Al

0 2007 3.26 £0. 11 8.5+0.6 52.9 £2.04 1.60 £0.43 5.98 +1.05 o

1 1981 8.73 £0.32 13.6 0. 8 48.2 +£5.47 0.45 +0.18 2.14 £0.72 Ky

2 1940 16.48 +0.51 16.6 1.4 41.7 £3.61 0.05 +£0. 04 0.27 +0. 14 Ky

3 1650 23.22 +1.04 16.9 1.0 39.2+4. 14 0.04 +0.04 0.30 +£0. 07 F i
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Fig.2  Soil saturated hydraulic conductivity of tested soils
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Fig.3  Effect of bulk density on soil water retention curves under four different soils
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Tab.2 The values of S.d and 9 of four different soils under different bulk densities

RS AT/ (grem ) S/(cm-min %) d/(em+min ~* 0,/(cm®-cm ™) 0,/ (em’® ~em ™) 0,/(cm®+cm™?)
1.2 6.53 20. 85 0. 46 0. 008 4 0.001
0 1.4 5.95 16. 67 0. 44 0.009 8 0.001
1.2 5.29 15. 50 0.52 0.009 6 0. 001
! 1.4 4.29 11.35 0.50 0.0112 0.001
1.2 4.82 10. 96 0.56 0.009 6 0.001
. 1.4 3.05 7.27 0. 49 0.0112 0.001
1.2 5.00 10. 23 0.57 0.009 6 0.001
} 1.4 3.20 7.54 0.49 0.0112 0. 001

x3 FAEAERERIEARARETET
van Genuchten 1& 8 %
Tab.3 Parameters of van Genuchten model of four

different soils under different bulk densities

FEL Y HEH
. 051 154 25+ 354
S8 /(grem )
1.2 1.50 1.91 3.98 3.98
" 1.4 315 3.41 7.08 7. 80
1.2 0.0066  0.0064  0.0057  0.0037
-1
a/em 1.4 0.0027  0.0027 0.0018  0.0007
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Fig.4 Variation of soil water diffusivity with volumetric water content of four different soils under different bulk densities
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