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Fig.1 Map of soil sampling locations

Table 1 Soil sampling locations and depths

/em
( ) ( ) /m
3
3 113°7740" 40°6738" 1170.7 10 1.10
23 m
5
5 113°7734" 40°6741" 1160.8 10 1.10
1.5m
18
18 113°724" 40°6739” 1152.9 10 1.10.20
6 m
42
42 ) 113°7°15" 40°6737" 1171.9 5.18 1.6.10.18.24
m
1.2 15°
3 . 42 18 &
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Fig.2 Contour plots and slopes of sampling points
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Fig.3 Vegetation coverage ratios of sampling points
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Table 2 Basic physical indexes of soil
| 3.1
(geem 0 e (e 3
2.67 21.57 17.42 16.37 1.73 5 3 e
o 5
2.2 N
m V60 cm’ ’
o 10 ¢cm 5
.3 L 18 . 42 . 42 10cem
4, 8
10 *em/s
L m=mg
e=1 oV (2)
e ) o 3

Fig.4 Flexible — wall permeameter
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Table 3 Void ratio and saturated permeability of soil samples

/em e
E/(emes™h)
3 10 0.91 6.70 x 1073
5 10 0.57 4.91 x1073
18 10 0.76 9.78 x10 73
5 0.92 1.60 x10~*
42
18 0.74 1.84x107*
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Fig.5 lge - lgk relationship of soil samples
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Table 4 Test results of water content

/cm /%
1 13.72
0 42
3 10 11.91
42
20 10.37
1 9.99 °
3.2.2
5 10 9.78
42 1 cm 10 ¢cm
20 8.92
1 16.95
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Fig. 6 Relationship between water content and depth
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Table S Concentration of soluble salt ions in soil samples
Jom /(mg‘L")7
NO; - 02~
1 1.37 4.50 2.82 8.68
18 10 0.38 3.15 4.60 8.12
20 196.93 25.04 12.09 234.05
5 3.74 4.19 2.46 10.39
42 18 5.16 64.81 3.84 73.81
24 195.19 24.84 11.96 231.99
1 35.75 15.04 3.00 53.79
5 10 5.65 2.56 2.15 10.36
1 13.57 2.42 5.01 21.00
3 10 10.28 8.23 3.17 21.67
BTkE/ (mg-L7Y) 3.4
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Fig.8 Water content diagrams of the soil at different grottoes
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Fig.9 Salt content diagrams of the soil at different grottoes
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Study of water and salt distribution characteristics in the top soil layer
of Yungang Grottoes
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Abstract: Soluble salts are an important cause of the weathering of stone relics. Accumulation and migration of
soluble salts is inseparable from water. Salts in the top soil layer of Yungang Grottoes are an important source of the
interior salts of Yungang stone relics. Therefore it is of great significance to study the distribution characteristics of
water and salts in the top soil layer of grottoes for the goal of reducing the accumulation of soluble salts in stone
relics in the future. In our work the saturated permeability coefficient water content void ratio and soluble salt
content of soils at different depths and different locations in the top of Yungang Grottoes were systematically
analyzed and tested. The distribution characteristics of water and salts in the top soil layer of Yungang Grottoes were
studied in combination with the slope and vegetation coverage ratio at the sampling locations. The results show that
1) the higher the vegetation coverage ratio the higher the water content of soil samples; 2) the larger the slope
the lower the water content of soil samples and 3) the void ratio and the saturated permeability coefficient show a
linear relationship. The vegetation coverage ratio slope and permeability are the main factors affecting the distribution of
water and salts in the top soil layer of grottoes.
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