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Fig 1 Terrain and location of research site in the Chengi catchment (modified after ref. [14]).
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Table 1 Site information of land use

() %) ) ) ()
38 96 25 42 48
37 0 10 78 32
36 85 27 45 45
2007 2
32 0 10 70 40
80 .
31 60 80 68 42
2000
— 30 0 0 25 10

2

Table 2 Site percentage of area and distribution according to land use and micro-habitat

) %0 ) 0 0
5(3) 17(3) 29(4) 47 2 10
9(3) 29(4) 30(4) 30 2 11
7(3) 17¢4) 29(4) 16 1 11
8(3) 25(3) 27(4) 37 3 10
6(3) 33(4) 17(3) 43 1 10

90(10) 8 2 10
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Table 3  Soil characteristics of different land uses

( )
%) (g/cm®) %)
(<<0. 002mm, %) (0. 02~0, 002mm, %) (2~0. 02mm, %)

12. 89 0. 72 67. 57 12. 02 66. 72 21. 25
12. 84 0. 65 76. 19 9. 70 69. 14 21. 16
11. 96 0. 61 65. 40 11. 87 66. 93 19. 69
5 46 1 08 56. 64 15. 50 69. 98 13. 71
6. 45 1. 06 60. 03 15. 97 70. 49 13. 54

11. 93 0. 84 62. 30 12. 87 7513 13. 90
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Table 4 Soil characteristics of micro-habitats in different land uses

1315 12. 92 12. 73 10. 62 7. 38
(%) 12. 46 13 12 1303 11. 05 6. 78
10. 01 12. 30 10. 58 13 58 8 61
0. 79 0. 73 0. 81 0. 89 1 09
(g/cm?) 0. 71 0. 72 0. 76 0. 85 1. 02
0. 88 0. 82 0. 86 0. 81 L 01
68 83 67. 63 64. 95 61. 73 56. 08
7)) 71. 66 71. 85 66. 77 62. 24 59. 13
63. 57 62. 03 63. 74 62. 76 59, 41
9. 98 9. 88 11 27 13. 34 17. 52
(<20, 002 mm. %) 8 79 8 52 10. 56 13 48 17. 17
10. 98 11. 20 13 31 12. 06 15. 98
65, 42 69. 15 68 34 74, 37 66. 24
(0. 02~0. 002 mm, %) 65. 98 69. 34 66. 07 74. 04 76. 93
68 26 68 83 66. 51 76. 52 66. 56
22. 61 20. 97 19. 05 14. 95 16. 24
(2~0. 02mm. %) 22. 23 22. 14 19. 66 14. 81 5. 90
19. 51 19. 96 20. 18 12. 42 14. 80
5 1.8 7
Table 5 Correlative analysis between soil characteristics 164
and soil steady-state infiltration rates 14l
<0, 002mm g 12 1
T —0.664%%0,627** —0,643** 0, 778* * E 1.0 A
T =0 772%* 0, 708** =0, 682* * @ 0.8
&
1 —0, 673% * 0. 398* * % 0.6 -
<0, 002 mm 1 —0, 651* 0.4 4
! 0.2 1
P 0. 05.0.01 ° °° YSL CSL QGL Hs FG PG
YSL, ;CSL, ;QGL,
22 HS, ;FG, ;PG
2
221 Fig 2 Soil steady-state infiltration rates of
different land uses
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Fig 5 Spatial distribution of micro-habitats in mixed
arbor and shrub forest

Fig 4 Spatial distribution of micro-habitats
in original forest
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Fig 6 Spatial distribution of micro-habitats in young forest

8
Table 8 Soil steady-state infiltration rates and spatial

distribution of micro-habitats in young forest

(cm/min)
(m?)
6 0. 52 0. 58 0. 46
33 1 16 1. 55 0. 67
17 1. 34 2. 18 0. 71
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Fig 7 Spatial distribution of micro-habitats in burned forest

9
Table 9 Soil steady-state infiltration rates and spatial

distribution of micro-habitats in burned forest

(ecm/min)
(m?)
8 0. 38 1 49 0. 49
25 0. 27 0. 43 0. 16
27 0. 31 0. 43 0. 02
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Fig 8 Spatial distribution of micro-habitats in pastureland
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Table 10 Soil steady-state infiltration rates and spatial

distribution of micro-habitats in pastureland

(em/min)
(m?)
9 0. 17 0. 25 0. 10
29 0. 06 0. 10 0. 05
30 0. 07 0.13 0. 03
3
) ,
o s
>
31
s
0. 05~2 18
cm/min, s
0. 03~0. 64
em/mint® 2 |
:]) o
, s
b N N 27] b
o 2)
. ,
.
,
. s
1 0 cm/min,
& 5 cm/min"'" ,
,
32

3.3

49% 33.6
91. 5% ;

’

15 6%,

5 7%,

2007

’
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85241,

42. 5%,
% s

13. 4%,
52. 5%,
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Spatial Variation of Soil Steady-State Infiltration Rates
in Karst Hillslopes

FANG Sheng' ***, PENG Tao""*, WANG Shtjie' *, LIU Xiu-ming' . MENG Fan-de' **

( 1. The State Key Laboratory of Environmental Geochemistry, Institute of Geochemistry, Chinese
Academy of Sciences, Guiyang 550002, China; 2. Puding Karst Ecosystem Research Station, Guizhou, Puding 562100,
China; 3. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: To find out the spatial variation of soil steady-state infiltration rates in karst hillslopes, the spatial distribution and soil
properties of four habitats (soil surface, soil-rocky surface, rocky gully, and stone crevice) were investigated along six karst
hillslopes with typical human activities. The soil steady-state infiltration rates were measured by means of a Guelph Permeame-
ter. The statistical results show that: 1) the soil steady-state infiltration rates of karst hillslopes are obviously high as compared
to non-karst regions, and mainly controlled by soil porosities and cracks of Epikarst coupling; 2) the soil steady-state infiltra-
tion rates of four habitats show high spatial heterogeneity and “patch shape” spatial characteristics in karst hillslopes; and 3)
transfer of human activities will modify soil properties of habitats, and then change the steady-state infiltration rates. The soil
steady-state infiltration rates of soil surface and soil-rocky surface are higher than those of rocky gully and stone crevice in origi-
nal forest, young forest and mixed arbor and shrub forest with smaller human influence. Soil bulk density and clay proportion
of soil surface and soil-rocky surface increase seriously and contrary soil porosity and steady-state infiltration rates significantly
decrease when the hillslopes are transformed to burned forest or pastureland. Under the same condition, soil properties and
steady-state infiltration rates of rocky gullies and stone crevices affect less significantly than the soil surface and soil-rocky sur-
face habitat, which still have high soil steady-state infiltration rates.

Key words: karst; soil; water infiltration; soil steady-state infiltration rate; heterogeneity; land use



