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Fig.l1 Schematic diagram of air permeability
measure system
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Fig.2 Soil water characteristic curves for the undisturbed
and disturbed soil samples
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Tablel Parametersin van Genuchten experience formulafor
undisturbed and disturbed soil samples
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Table2 Basic physical properties of undisturbed soils
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uD1 1.540 0.384 0.382 1.61
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uD3 1.630 0.348 0.347 135
ubD4 1.573 0.371 0.371 1.58
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Fig.3 Relationship between air permeability values, water conductivity and water content for the undisturbed soil samples.
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Table3 Basic physical properties of disturbed and undisturbed soils
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Fig.4 Relationship between air permeability values and water content for undisturbed and disturbed soil samples.
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Fig.5 Relationship between water conductivity and water content for undisturbed and disturbed soil samples.
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Fig.6 Relationship between relative permeability, water conductivity and water saturation for undisturbed and disturbed soil samples

3 4 it

D LR B AR DU RIS - KR I T £
DUB D LR, KR BRI B 35 KR
ELYITTES I RTE 3 PNIUpUR

2) B 11 R L IUIR 1 1) 3 R B 7K A 122
et S ACRAREE A, R R I i A
gtk

3) fEm /KN, FR A SIS AR KR
AR ZZ B R B OUAE R U

A) YLl LR AR AT 3R S
IR AR AR EBFEAME, HEAES.

i bnr L, JBUREEIE L2 AR PR
FEMI S, BEMT LRAMBOR, S T LIRS
RO, Rl T RALBRAAAE, WA R A AR AT 6
IR, N 785 25 AR E) AR AR AL A R 2

[ % 3 #f
[1] B2z, E40L, EI. HEmIam]. dbnt. s
& ik, 2006.



5 8

FPAEE. FRESIE SR, SAKESEKER KR 29

(2]

(3]

(4]

(9]
(6]

(8]

(9]

Jury W A, Horton R. Soil Physics [M]. John Wiley and Sons,
Inc, 2004.

WL 2, Eau. HE—HY—RKUELLE R P KEH
WHEIM]. V0% BRVGRFAROR 1 RAE, 2002.

Hillel D. Environmental soil physic§M]. Academic Press,
1998.

Van Bavel ¢ H M. Gaseous diffusion and porosity in porous
media[J]. Soil Sci, 1952, 73: 91—104.

Ball B C. Pore characteristics of soils from two cultivation
experiments as shown by gas diffusivities and permeabilities
and air-filled porositied J]. Soil Sci, 1981, 32: 483—498.
Blackwell P S, Ringrose-Voase A J, Jayawardane N S, et a.
The use of air-filled porosity and intrinsic permeability to air
to characterize structure of macropore space and saturated
hydraulic conductivity of clay soilg[J]. Soil Sci, 1990, 41:
215—228.

Wildenschild D, Hopmans JW, Rivers M L, et a. Quantitative
analysis of flow processes in a sand using synchrotron x-ray
microtomography[J]. Vadose Zone, 2005, 4: 112—126.
Vogel H J A numerical experiment on pore size, pore
connectivity, water retention, permeability, and solute
transport using network models. Eur[J]. Soil Sci, 2000, 51:
99—105.

[10] Penman H L. Gas and vapor movements in the soil:.The

diffusion of vapors through porous solids[J]. Agric Sci, 1940,
30: 437—462.

[11] Flegg P B. The effect of aggregation on diffusion of gases and
vapors through soilgJ]. Sci Food Agric, 1953, 4: 104—108.

[12] Tuli A, Hopmans J W. Effect of degree of fluid saturation on
transport coefficients in disturbed soils. Eur[J]. Soil Sci, 2004,
55: 147—164.

[13] Atac Tuli, Hopmans J W, Dennis E, et a. Comparison of Air
and Water Permeability between Disturbed and Undisturbed
Soils[J]. Soil Sci, 2005, 69: 1362—1371.

[14] han C, Fata R W, Javandel |. Analytical solutions for steady
state gas flow to a soil vapor extraction well[J]. Water Resour
Res, 1992, 28(4): 1105—1120.

[15] Springer D S, LoaicigaH A, Cullen SJ et a. Air permesbility
of porous materials under controlled laboratory conditions[J].
Ground Water, 1998, 36(4): 558—565.

[16] Tjalfe G Poulsen, Per Moldrup. Air permeability of compost
as related to bulk density and volumetric air content[J]. Waste
Management Research, 2007, 25: 343—351.

[17] Iversen B V, Moldrup P, Schjonning P, et a. Air and water
permeability in differently textured soils at two measurement
scaleq[J]. Soil Sci, 2001, 166: 643—659.

[18] Shoichiro Hamamoto, Takeshi Tokida, Tsuyoshi Miyazaki,
and et a. Dense Gas Flow in Volcanic Ash Soil: Effect of Pore
Structure on Density-Driven Flow[J] Soil Sci Soc Am J,
2008, 72: 480—486.

[19] Unsd E, Dane J H. Equivaent Soil Pore Geometry to
Determine Effective Water Permeability. Vadose Zon€J].
2006, 5: 1278—1280.

Relationship between air per meability, water conductivity and water
content for undisturbed and distur bed soils

Wang Weihua®, Wang Quanjiu***, Fan Jun?
(1. The ingtitute of Water Resources and Hydraulic Power Xi'an University of Technology, Xi’an 710048, China;
2. Sate Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateau, Institute of Soil and Water Conservation,
the Chinese Academy of Sciences, Yangling 712100, China)

Abstract: In order to analyze the relationship between soil air permeability characteristics and soil water conductivity
characterigtics, the variational characteristics of soil air permeability and water conductivity with the change of soil water
content were studied, the air permeability characteristics and water conductivity characteristics for both undisturbed and
disturbed soils were compared and the relationship between relative air permeability, water conductivity and water
saturation were analyzed of wheat lands soil samples in Yangling of Shannxi province. The results show that soil water
conductivity decrease with water content increasing and Water conductivity and air permeability for undisturbed soils is
higher than that for disturbed soils, which confirms that soil structure and pores characteristics have enormous impact on
the transport of water and air. In addition, although the variationa tendency of these characteristics between undisturbed
and disturbed soils is ailmost same, but curves of their variational tendency are not completely alignment. It can be
concluded that the pore connectivity and bending degree are different between undisturbed and disturbed soils.

Key words: soil air permeability; soil water conductivity; water saturation



