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Fig. 1 Typical dye stained patterns for the profile ( grid size:10 ecm x 10 c¢m)

and dye stained coverage versus depth (the lower right corner graph)
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Tab.2  Geographical location of the experimental sites
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Tab.3  Conditions of the experimental plots
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Fig.3 Decayed root channels: (a) profile in Touzhai; (b) profile in Baini Mountains; (¢), (e) decayed root channels in Duanjiaying;

(d) decayed roots stained by methylene blue in Touzhai; (f) — (i) scanning electronic micrographs of decayed root channels in

Badu landslide at a depth of 0.81 m on Nanning-Kunming railway, Ceheng county, Guizhou province, China
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Fig.4 Root-soil interstice: (a) taproot of Pinus armandi Franch and surrounding soil profile in Duanjiaying; (b), (c¢) profiles in

Xiangchong and Duanjiaying respectively; (d) , (e) close-up images from stained roots in Touzhai and Duanjiaying respectively; (f) close-up

images from soil around root system in fig. 4a;(g) root stained by dye in Touzhai;(h) scanning electronic micrographs of root

and aggregates in Badu landslide at a depth of 0. 81 m on Nanning-Kunming railway, Ceheng county, Guizhou province, China
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Fig.5 Soil animal burrows: (a),(b) burrow channels resulted from earthworm (Pheretima tschiliensis) in Touzhai; (¢) horizontal
distribution of burrows covered by litters in Duanjinying; (d) , (e) horizontal and vertical distribution of ant ( Polyrhachis vicina Roger) burrows

in Duanjiaying; (f), (g) microfocal photos and scanning electronic micrographs of animal ( Polyrhachis vicina Roger) burrow walls
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Fig. 6 Inter aggregate porosity: (a),(b) scanning electronic micrographs of aggregates in top soil

layers in Baini Mountain and Touzhai; (¢) top soil under pinus yunnanensis in Duanjiaying

7 £ -AEEE:(a) (b) (o) BeFH kT A FKE X 4 M i A 300 g 6

Fig.7 Soil-stone interstice; (a),(b),(c) stones stained by methylene blue in soils in Duanjiaying, Touzhai, Dongyuege respectively
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Fig.8 Soil desiccation cracks in Duanjiaying: (a),(b) forest soils under silver wattle and

quercus variabilis respectively; (¢), (d) agricultural soils and bare slope soils respectively
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Fig.9 Macropores without knowing origin in Touzhai: (a),(b) close-up images from macropore soils;

(c¢),(d) scanning electronic micrographs of macropore soils
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Fig. 10 Macropores network systems: (a),(b) preferential flow path systems in Touzhai;

(c¢),(d) three-dimensional macropore networks reconstructed by X-ray computed tomography scanning
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fraction in two maine potato soils on infiltration, runoff and erosion

Multi-scale Features of Macropore Structures in Soil of
Well Vegetated Slopes

ZHANG Jiaming'", XU Zemin" ,LI Feng' LI Qiankun’

(1. Kunming University of Science and Technology a. Faculty of Civil Engineering and Mechanics, Kunming 650500, China;
b. Faculty of Land Resource Engineering, Kunming 650093, China
2. China Coal Technology & Engineering Group Nanjing Design & Research Institute Co. Lid. , Nanjing 210031, China)

Abstract. Macropores are richly developed in well vegetated slope soils, where the preferential flow could facilitate
infiltration under the circumstance of heavy precipitation, thus influencing slope stability. The preferential flow
process and hydrological regime are dominated by the structure of macropores. In order to study the multi-scale
features of macropore structures in well vegetated slope soils, researches on soil macropores were comprehensively
reviewed, and in this study a practical approach to macropore examination in well vegetated slope soil was
proposed. Several well vegetated slopes in Duanjiaying, Touzhai, Xiangchong, Dongyuege, Baini Mountain
(Yunnan province, China) and Badu landslide ( Guizhou province, China) were performed as a case study, and
tunneling method, dye tracer method, X-ray computerized tomography scanning and scanning electron microscopy
(SEM ) were combined to qualitatively and quantitatively analyze the multi-scale geometry morphology and
distribution characteristics of macropores. The results showed that tunneling method, dye tracer method, X-ray
computerized tomography scanning, SEM and endoscopy were suitable to analyze macropores structures in well
vegetated slope soils. Macropores in well vegetated slope soils composed of decayed root channels, root-soil
interstice, animal burrows, inter aggregate porosity, soil-stone interstice, desiccation cracks and macropores
without knowing origin. Thereinto, decayed root channels, root-soil interstice, animal burrows and inter aggregate
porosity were primary macropores. Different types of macropores were interconnected, which constituted an
important macropores networks. Influenced by plant species, tree-age, animal species, soil ecosystem and site
condition, different types of macropores had distinct geometry morphology and distribution properties. It is
necessary to combine tracer solution rainfall simulation infiltration experiment with advanced technologies in

assessing large-scale three-dimensional geometry morphology and distribution properties of macropores networks.

Key words: landslide ;heavy rainfall ; preferential flow ; macropores ; geometry morphology ; distribution properties



