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Fig.1 Schematic description of air permeability measure system
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Table1l Particle composition of tested soil in each layer

K Ny B AL K A

TR/ aik ki W
cm <<0.002 mm 0.002~<<0.05 mm 0.05~1mm

5 15.310 71.367 13.323

15 14.663 72434 12.903

40 15.935 75.288 8.777
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Fig.2 Soil moisture characteristic curvesin each layer
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Table2 Basic physical properties of undisturbed soilsin 5 cm depth

i S = NI N AV =1 FUBREE  WRAEKES MR SRR,
s wmE (geomd)  (em®-em®)  (@-cm® (ecm-min?
uD1 1.205 0.545 0.451 0.470
Kt uD2 1.254 0.527 0.441 0.386
ubD3 1.428 0.461 0.394 0.206
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Fig.3 Relationship between air permeability and
soil moisture for undisturbed soil samples
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Table3 Basic physical properties of undisturbed soilsin 15 cm depth

Wb BEA WBUTES ALBREE WRISKER A SkER R
W e (geomd) (em®-cm®)  (g-cm®)  (CEmemin®)

UD4 1451 0311 0.387 0.056 T
kg UDs 1481 0.325 0.363 0.049 T
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20
—a— UD5 i)
i 1.5
ol —e— UD7 %)
5
< 10
o
i
o 05
4] 10 20 30

HIKR /%

b. 7 H 1.48 g/em’

B4 TRREHEERREFAELSKEH .
Fig.4 Relationship between air permeability and soil moisture of undisturbed soil with different directions
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Table4 Basic physical properties of undisturbed soilsin 15 cm and 40 cm

et PEARg S EBURRAG-om®) FLEE/(em® e om®) MRS K E(g . om®) MRS KER/em - minT)  HEE/om  HRERBEN(G - md)
uD8 1.450 0.310 0.386 0.097 15 0. 1744
Kt uD9 1.447 0.309 0.401 0.099 15 0. 0477
MM UD10 1516 0.340 0.358 0.057 40 0.0101
uD11 1518 0.341 0.369 0.059 40 0.0261
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Fig.5 Relationship between air permeability and soil moisture of undisturbed soil with different root contents
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Fig.6 Distribution of field capacity and air permeability of
soil samplesin different soil layers
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Table5 Logarithmic relationships between air permeability
and water conductivity in different studies
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Fig.7 Log-log relationship between water conductivity and air permesability measured in changwu and
air permeability estimated from air permeability using the equations on the left table
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Table6 Logarithmic relationships between air permeability and water conductivity in each layer in this study

logKs—logKa X %

log(Ke) T+ 51 5 log(Ke) T {E log(Ke) #5185 log(Ke) il &1

A S 1 e b I S epe L

+ 2R em 5 p it AR B S BT B o R 2 S bR
5 0.8375 -3.5485 0.8538 28/39 0.00046 0.02261
15 1.6585 -3.2307 0.8543 36/40 0.00118 0.03488
40 11349 -3.6232 0.8659 27/33 0.00120 0.03647
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Fig.8 Log-log relationship between water conductivity and air permesbility measured in changwu county
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Character of soil air permeability and itsrelationship with water
conductivity in Changwu, loessregion of China

Wang Weihua?, Wang Quanjiu***, Li Shugin®
(1. Institute of Water Resources and Hydro-electric Engineering, Xi’an University of Technology, Xi’an 710048, China;
2. Water and Agriculture Machinery Bureau of Beichuan Qiang Autonomous County, Mianyang 622750, Ching;
3. 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: To seek the methods that are fast, direct, inexpensive as well as being used to assess the magnitude and spatial
variability of K, at field scale, we measured air permeability (Kj), bulk density, soil layers, directions, and plant root
content under different water content, respectively by using soil air permeability measurement instrument (PL-300) in
Changwu county, Shanxi province, and further K of undisturbed soil samples (248 cm®) were measured in lab. Results
showed that soil air permeability under different influence factors have a certain change law, and a log-log linear
relationship between K, measured at the actual soil-water content (close to field capacity) and Kswere found. The KsK,
relationship was in agreement with an earlier predictive relationship. Compared to Loll and Iverson’s results, this method
was confirmed to be feasible and practical.

Key words: soils, soil moisture, forecasting, models, soil air permeability, water conductivity



