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Abstract

The exposed roots of plants on slope will affect the paths of the surface runoff flow and soil ero-
sion process of slope land. However, the distribution characteristics of exposed roots are quite
different, and different spatial patterns are formed with surface soil, which restricts the further
study of the influence of exposed roots on erosion characteristics. Therefore, this study combined
with close-range photogrammetry, AgisoftMetashape Professional and ArcGIS, sub-centimeter-level
high-precision three-dimensional modeling of exposed roots was carried out to extract the length,
area and spatial distribution characteristics. The results showed that, 1) In a non-contact and non-
destructive way, close-range photogrammetry can accurately and efficiently extract the characte-
ristics of exposed roots in the field; 2) The generated high-resolution images were very suitable
for the extraction and analysis of exposed roots below sub-centimeter level; 3) The exposed ver-
tical roots were dominant in length and area (accounting for more than 50%) in this study. In the
process of indoor simulation of the effect of exposed roots on soil erosion, the roots could be ar-
ranged in the order of decreasing number of vertical, horizontal and oblique roots. This study
provides a good theoretical basis for further study of the interaction mechanism between exposed
roots and soil erosion.
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Figure 1. AMP software comes with tags (a) and photos of research subjects (b)
& 1. AMP - BTHRIE )RR RIARE (b)
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Figure 2. 3D modeling flow chart in AMP
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Table 1. Modeling process and parameter statistics
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Figure 3. Diagram of 3D modeling workflow of exposed roots (Align photo-generated connection points (a); build dense
point clouds (b); generate meshes (c); and generate textures (d); M1~M25 are marked points)
3 EYIRBERAZHERTEREEREGHTREERNERER(); BAFRESL(D); ERMIE(C); ERLEE
(d); ESIRE M1~-M25 AFRIES)
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Table 2. Extraction parameters result of exposed roots

®2 RERRELASRIRMEGRE

MR PR EEHR M5 (cm) K (cm) fE#(em?) MR R oA 75 2
R1 8.85~17.69 204.61 2834.17 M1
R2 4.20~6.34 15.93 79.3 ZhIn)
R3 4.16~16.06 72.41 753.61 ZhIn)
R4 3.06~4.85 29.83 116.87 11w
R5 1.35~1.64 45.32 65.03 ERa
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Continued
R6 2.75~4.27 37.39 117.71 )
R7 1.49~2.37 62.31 92.22 NG|
R8 12.60~27.08 161.35 2647.52 1 )
R9 0.86~1.25 36.94 40.82 R
R10 1.80~2.99 88.77 246.07 R
R11 0.68~1.76 46.96 64.65 R
R12 1.07~1.37 10.00 12.47 R
R13 0.45~1.47 13.76 11.21 A
R14 1.07~1.67 10.85 15.49 1A
R15 0.95~1.68 4454 51.79 1)
R16 0.64~1.15 11.67 12.48 R
R17 2.71~3.91 31.86 100.69 A
R18 3.00~5.48 87.58 321.93 1]
R19 1.64~1.97 54,72 89.98 T
R20 9.94~21.97 115.75 1424.15 h1a)
R21 1.80~2.58 142.12 287.15 NG
R22 0.89~1.81 35.79 43.54 A
R23 1.08~1.22 10.04 12.84 A
R24 0.52~0.77 76.11 55.13 R
R25 2.44~5.36 39.84 182.22 NG
R26 3.40~6.55 91.67 562.12 G
R27 1.58~10.98 141.30 738.45 A
R28 3.38~3.61 26.56 92.93 R
R29 0.69~0.85 37.81 28.27 R
R30 0.95~1.82 46.03 62.51 hIn]
R31 0.77~1.88 77.31 93.9 117
R32 6.06~7.56 221.95 1495.94 A
R33 2.56~4.03 234.95 677.78 A
R34 4.78~9.64 49.25 376.22 R
R35 2.55~7.24 141.94 638.25 A
R36 3.34~6.92 101.77 631.08 )
R37 0.69~1.45 19.88 20.44 1)
R38 1.06~3.60 148.71 322.74 ]
R39 7.45~11.99 79.64 735.98 1A
R40 0.92~6.13 124.16 264.52 YA
R41 0.62~0.94 23.41 17.8 £
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Figure 4. Extraction result of exposed roots
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Table 3. Analysis results of exposed root distribution

* 3 REMRNHONERRK

_ KB AR
R R0 A1 77 2 ,
K& (cm) i Eb (%) HA (cm?) & b (%)
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