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Changes of Hydraulic Conductivity During Desalimzation of Reclaimed Tidelands
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Summary

This laboratory study was carried out in order to produce fundamental data for analyzing salt
movement and desalinization effects, using samples of silt loam soil collected in Gyehwado and Daeho
reclaimed tidelans, and samples of silty clay loam soil collected in Kimje tideland. Desalinization
experiments with gypsum treatment were performed to analyze changes of the hydraulicc conduc-
tivity with changes of the soil property and the salt concentration during the desalinization of recla-
imed tideland soils by leaching through the subsurface drainage, and correlations between factors
infl uencing the reclamation of salt affected soils were analyzed by the statistical method.

The results were summarized as follows:

1. The reclaimed tideland soils used in this study were saline-sodic soils with the high exchangeable
sodium percentage and the high electrical conductivity.

2. Changes of the hydraulic conductivity with the amount of leaching water and the leaching time
elapsed were affected by the amount of gypsum except exchangeable sodium and clay contents.
The regression equation between the depth of water leached per unit depth of soil (Dw / Ds:X)
or the square root of the leaching time elapsed (T'?:X) and the relative hydraulic conductivity
(HCr:Y) could be expressed in Y=a - bX,

3. The more exchangeable sodium and clay contents regardless of the amount of gypsum, the more
the leaching time was required until a given volume of water was leached through the soil profile,
The regression analysis showed that the relationship between the depth of water leached per unit
depth of soil(Dw / Ds:X) and the square root of the leaching time elapsed(T"” :Y) could be
described by Y=a - X",

4. The hydraulic conductivity was influenced to a major degree by the salt concentration provided
that the electrical conductivity was below 10 mmhos / cm during the desalinization of reclaimed
tideland soils. The regression equation between the relative electrical conductivity(ECr:X) and
the relative hydraulic conductivity (HCr:Y) could be expressed in Y=a +b - X,

5. In conclusion, the hydraulic conductivity, leaching requirements and the leaching time elapsed
can be estimated when the salt concentration decreases to a certain level during the desalinization
of reclaimed tidelands, and the results may be applied to the analysis of salt movement and
desalinization effects.
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Fig. 1. Arrangement of apparatus for determining
hydraulic conductivity and reclamation ex-
periments.
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Table- 1. Physical and chemical properties of soil samples used in reclamation experiments.

Soil f:;ﬁ:}"geable CEC ESP ECe pH Bulk  Particle ie;h:::ln (55 Texre
sample (meq/ 100g) (meq/100g) (%) (mmhos/cm) (1:1) density density —_P—_;Sand St Clay class
GHI 2.6 7.6 34,2 17.9 7.3 1.29 2. 64 39.6 58.9 1.5
GH2 2.7 7.8 34. 6 18. 6 7,4 1. 30 2. 64 43,7 55.2 1.1 Silt
GH3 2.9 7.9 36.7 22.8 7.7 1. 30 2. 56 36.7 62.1 1.2  loam
GH4 3.1 8.0 38.8 24,2 7.8 1. 31 2. 60 32.9 65.7 1.4
DH) 572 8.1 64,2 36.7 7.6 1.38 2. 67 26.2 65.6 8.2
DH2 6.5 9.7 67. 0 37.1 7.6 1,39 2. 64 21.7 4.8 13.5 Silt
DH3 6.3 9.1 69. 2 44,1 6.9 1. 40 2.70 9.7 79.4 10.9 loam
DH4 6.0 8.7 69. 0 42. 8 7.0 1. 39 2,68 9.8 79.3 10.9
KI1 8.1 12. 6 64, 3 31. 6 7.4 1.28 2.72 2.5 72.7 24.8 }
KJ 2 7.4 12. 5 59,2 27.8 7.2 1. 25 2. 68 4.5 74,2 21.3 Silty
KJ3 7.3 1.6 62.9  27.0 6.9 1.28 2. 68 46 754 200 OB
KJ 4 6.9 13.0 531 214 6.9 1.31 2,69 40 744 2.6 02T
GH : Gyehwado area soil CEC : Cation exchange capacity
DH : Daeho area soil ESP : Exchangeable sodium percentage
KJ : Kimje area soil ECe : Electrical conductivity of saturation extract at 25C
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Fig. 2. Relationship between depth of water leached
per unit depth of soil (Dw/Ds:X) and relative
hydraulic conductivity (HCr:Y).
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Fig. 3. Relationship between square root of leaching
time elapsed(T'?:X)and relative hydraulic
conductivity (HCr:Y).

Table-2. Regression analysis pertaining to the relationship between depth of water leached per unit
depth of soil (Dw/Ds:X) and relative hydraulic conductivity (HCr:Y).

Soil sample Regression equation r F SE
GH Y=1.0395X%X0.3957% -0. 9499 277. 14%* 0. 0505
DH Y=1.0278X 0. 5868% -0.9057 136, 97%* 0. 0450
KJ Y=0.8963X0.1998% -0.8871 110. 81** 0.1178
r . Correlation coefficient SE ! Standard error
F: F-value % % | Significance at 1 % level
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Tahle-3. Regression analysis pertaining to the relationship between square root of leaching time elapsed

(T'*:X)and relative hydraulic conductivity (HCr:Y).

Soil sample Regression eqnation r F SE
GH Y=1. 2167 X0.7622% -0, 9672 434, 31¥* 0.0513
DH Y=1.0307 X 0. 9567% -0, 8364 69, Bo** 0.0773
KJ Y=1.0502 X% 0. 9288% -0, 9387 222. 39%* 0. 0985
r : Correlation coefficient SE ! Standard error
F . F-value % % . Significance at 1 % level
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Fig. 4. Relationship between depth of water leached
per unit depth of soil (Dw/Ds:X) and square
root of leaching time elapsed(T'*:Y).
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Regression analysis pertaining to the relationship between depth of water leac hed per unit depth

" Table-4.
of soil (Dw/Ds:X) and square root of leaching time elapsed (T'/%:Y),
Soil sample Regression equation r F SE

GH Y= 3. 5275X"%*7 0. 9528 295, 18%* 0. 3125
DH = 7, 2245X%%" 0.7265 33. 54%* 2. 5649
KJ Y=21.1510X"%" 0. 9754 586, 04** 2. 3148

r . Correlation coefficient SE ! Standard error

F . F-value * % . Significance at 1% level
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Fig. 5. Relationship between relative electrical cond-
uctivity(ECr:X) and relative hydraulic condu-
ctivity (HCr:Y).

Table- 5. Regression analysis pertaining to the relationship between relative electrical conductivity
(ECr:X) and relative hydraulic conductivity (HCr:Y).

Soil sample Regression equation r F SE
GH Y=1.0054—0. 0228X""} -0. 8639 88, 23** 0. 0950
DH Y=1.0131—0.0095X"' -0. 805! 55, 26%* 0. 0774
KJ Y=0.8352—0. 0249X! -0. 8053 55 37%* 0. 1532
r . Correlation coefficient SE ! Standard error
F ! F-value % % . Significance at 1 % level
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