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o ( cryptovoid) . ( ultramicro—
1.2 void) | ( microvoid) . ( mesovoid)
1.2.1 ( macrovoid) ¥ .
. ( bonding pores) . ( residual pores) .
o 1 ( storage pores) . ( transmission pores)
o ( fissure) o
N ( mesopores) ( super pores) * . ( narrow
( micropores) macropores) ( wide macropores)
19425 .
. ( very fine pores) . ( fine 1
pores) . ( medium pores) ( coarse
pores) HA 30 ~10 000 wm 2

1

Table 1  Some definitions of macropores based on capillary potential and equivalent cylindrical diameter

Reference

Terminology Capillary potential /kPa Equivalent Cylindrical Diameter/pm
Macropores >-3.0 Nelson and Baver 1940 !
Macropores >100 Jongerius 1957 *
Macropores > 10.0 >30 Marshall 1959
Coarse pores >5 000 Johnson et al. 1960 *
Macrovoid >75 Brewer 1964
Macropores > 6.0 McDonald 1967 46
Coarse pores >200 Russell 1973 ¥
Macropores 30 ~300 McIntyre 1974
Macropores > 5.0 Webster 1974 quoted in Mosley 1979 ¥
Macropores >1.0 Ranken 1974
Fissure >500 Greenland 1977 !
Macropores >1 000 Bouma et al. 1977
Macropores > 5.0 >60 Bullock and Thomansson 1979
Macrofissure 200 ~2 000 Reeves et al. 1980
Macropores >3 000 Beven 1981 %
Macropores > 0.3 >1 000 Luxmoore 1981 3¢
Macropores >0.1 >3 000 Beven and German 1981 7
Macropores >100 Watsib and Luxmoore 1986 '
Macropores >1 000 Luxmoore et al. 1990
Macropores >100 Judson and William. 1995 2!
Macropores >10 000 Léonard et al. 2004 '
Macropores >1 000 Carey et al. 2007 ¥
Narrow macropores 10 ~50 Tippkotter et al. 2009 !
Wide macropores >50

Macropores >1 000 Lamandé et al. 2011 '
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Fig. 1

2.1.4

Macropores formed by the decay of Robinias’ taproot

and lateral roots

( OM organic matter)

o

2 81 cm

Fig.2 The root channels in the vadose zone of Badu landslide
at a depth of 81 cm on Nanning — Kunming railway

Ceheng County Guizhou Province
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Macropores in Vadose Zone of Well Vegetated Slopes

ZHANG Jiaming XU Zemin PEI Yinge

( Department of Civil Engineering Kunming University of Science and Technology Kunming 650500 China)

Abstract: In warm and humid landslide prone area root channels faunal tunnels shrinkage cracks pipes and inter
aggregate porosity are common in vadose zones of hillslopes. By using microscopic observation chemical analysis
and field experiment method combining the existing research achievements in relative fields the definitions of
macropores the types of macropores and controlling factors the three dimensional spatial structure of macropores
and the temporal stability of macropores in well vegetated slope were analyzed. The differences between different
measurement methods and the temporal and spatial variability of macropores density are causes of no consensus for
the definition of macropores. Macropores size alone is not a sufficient criterion for the definition of a macropore and
then three dimensional geometry morphology of macropores must be take into consideration. The formation and the
type of macropores are controlled by several factors. Root channels shrinkage cracks and inter aggregate porosity
makes a significant contribution to preferential flow. The spatial structure of macropores needs to be further investi—
gated from two aspects of three dimensional geometry and topology. Litters protect the soil beneath from rainfall im—
pact and filter out the fine particles that may clog macropores but water transfer between macropores domain and the
surrounding soil matrix domain have negative effects. An indepth research of above questions is important for the

improvement and development of preferential flow model of well vegetated slopes.

Key words: vadose zones of slopes; macropores; vegetation; definition; spatial network structure; temporal stability



