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1 . . .
Table 1 The features of bedrock topography and vegetation for karst and non— karst plots
) (m)
s 10 ~ 20 m,
80% s
- E107°57 26,
30~40 NE - 805 ~ 830 ool il
- N25 18 10
s 10 ~ 20 m,
E107°53 26, 80% .
30~40 NE - 725~ 1750 o 1
N25 28 46
2 .
Table 2 The features of the micro-habitats for karst and non karst plots
0
’ ’ 41.6~64.5
2~15m?
- s s 20~ 80 cm, <50 cm,
17.2~44.3
<<0.5, 10~30 m?
- , , 20 ~ 50 cm, 1,
8.6~18.0
u . 3~5m?
B . =50 cm. >
2.7~6.8
2, 1~3m2
- , s s >1m 100
5 10 mX 10 m
3 . O]
Table 3 The particle size distributions of soil at different depth interval below the ground
surface in the earth flatland for karst and non karst plots
(mm) (mm)
< 0.002 0.002~0.02 0.02~2 < 0.002 0.002~0.02 0.02~2
Cem) (o) 9! 3! % %) %)
0~10 16.2 0.32 49.3 0. 06 34.5 0.23 8.6 0.18 31.2 0.13 60. 2 0.09
10~20 18.8 0. 26 53.8 0. 05 27.4 0.28 11.5 0.17 33.7 0. 06 54.8 0.07
20~30 19.5 0. 25 55.7 0. 04 24. 8 0.23 11.5 0.12 39.6 0.16 48.9 0.11
30~40 20. 1 0.21 56.2 0.07 23.7 0.23 11.1 0. 06 36.3 0.02 52.6 0.01
40~ 50 19.5 0.24 55.8 0. 06 24.7 0.28 11.5 0.11 33.2 0. 14 55.3 0.11
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2 2.2
2.1
2008 5 2009 7 , (M ultiFlow
Fo.d Continuous Flow Isotope Ratio Mass Spectrome-
, ter, IsoPrime). CO»-
, , H20 ; Hokko
, IS mL bead- H2-H-.0 . .
V-SMOW ; 3
, — X %)= (R /Rwww—1)X 10’ (D
R D/H "0/°0, V-SMOW
- 3" 0. D +
Q 2 % 2 %0,
, NY/T1121. 4— 2006,
10 em , 43 cm., )
( )s
25 mL 3
3.1
13 5mL N.NK
. . 4, : ; ;
. I ; K NK.
,0~10 em~10 em ~20 cm+20 ~30 ecm+30 ~40 cm 4
40~43 em 1 L.L.I:. I+ Is, Table 4 The bulk densities of soil at different depth interval
20 em X 20 em below the ground surface in the earth flatland
271 , 2007 8 -10 for karst and non-karst plots
’ (em) (¢/ cm®) (g/ em®)
. 2.5~7.5 0.911 0. 081 0. 818 0. 053
10 em , 12.5~17.5 1. 095 0. 105 0. 858 0. 064
22.5~121.5 1.203 0.111 1. 038 0. 055
50 cm. 32.5~37.5  1.210 0. 085 1. 129 0.072
, 15 mL 39.0~4.0  1.230 0. 106 1.223 0. 069
I » 10 em. 20 em+30 cm .40 cm 3.2
50 em 11 JIEIN 13N 1E30 1 7S 1 EO o 2a ,
, (LMWL
. D= 8.5 80+17.70,n = 108 2)
( ), IAEA (
) (D=8.423°0+16. 28)"*"
(100 em®) 4~9 , . 30
(2.5~7.5 em.12.5~17.5 —15. 1%~ —3.3% —2.9 %~
em~22.5~27.5 em-32.5~37.5ecm-.39.0~44.0 —0. 5% 3), , ,

cm )9

3

—0.37(n=108),
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Fig.4 The depth profiles for (a) %0 values of type-I soil water for the karst plot, (b) soil volumetric w ater contents
for the karst plot, (¢) 8°0 values of type-T soil water for the nomkarst plot and (d) soil volumetric w ater contents
for the non-karst plot. The result of each sample is plotted at the mid-depth of the corresponding depth interval as a small
cross ¢ X’ . The solid circle ‘@’ at each depth denotes the average value of all samples corresponding to that depth, with

the bar representing one standard deviation and the number close to the solid circle being the value of variation coefficient
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Fig. 5 The depth profiles of 8% 0 values of type-Il soil water collected by zero-tension lysimeter for (a) No. 1 site of
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depth represents the water amount weighted mean of all samples corresponding to that depth. K1 and K2 denote No. 1

site and No. 2 site of the karst plot, respectivelys while NK1 and NK2 refer to No. 1 site and No. 2 site of the
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(2008 5 -2009 7
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Table 5 The total amount of soil water collected by each

zero-tension lysimeter from May 2008 to July 2009

(mm)
10 ecm 20 cm 30 ecm 40 cm 50 cm
K1 8.0 0.0 0.0 3.5 8.6
K2 - 163.6 - 240.2 -
NK1 5.5 5.2 10. 1 1.5 0
NK2 5.0 1.7 0.0 0.0 0.0
1.2 1 2 , 6=
, NK 0~10 ecm I R
( 2b.c), )
0 K NK
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Fig. 6 The depth profiles of 8®0 values for the type I soil
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the rainfall event. The %0 value of rainfall is plotted
at the soil surface, and the results of the typeI soil water
for each depth interval are plotted at the corresponding
mid-depth, while the results of type-Il soil water

are plotted at the corresponding depth.
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Comparative Research on Soil Water Movement Between Karst and
Non-karst Plots in Libo County of Guizhou Province, China

LIU Wei'?, WANG Shi-jie', LUO Weijun', RONG Li"’
(1. State Key Laboratory of Environmental Geochemistry, Institute of Geochemistry, Chinese Academy of Sciences,
Guiyang 550002, China; 2. Graduate University of the Chinese Academy of Sciences, Beijing 100049, China;
3 School of Geographic and Environmental Sciences, Guizhou Normal University, Guiyang 550001, China)

Abstract; In Libo County of Guizhou Province, a karst plot (K) and a non-karst plot (NK) with similar forest covers located in
the peak-cluster region representative of a widely spreading landform in Southwest China, were chosen to study comparatively
the soil water movement characteristics in the non-main root zone of the earth flatland, which is the most important micro-habi-
tat with soil cover in the study plots. From M ay 2008 to July 2009, rainfall samples as well as two kinds of soil water samples
were collected. These water samples were measured for 6® O and dD. Based on the comparison of isotopic compositions togeth-
er with water amount characteristics betw een rainfall and soil water as well as the relationships between 00 and D for these
water samples several conclusions could be drawn out. The mixing effect of soil water base flow (SWBF) for K is weak,
whereas for NK it is relatively strong except for the uppermost 20-centimeter soil layer. Piston flow (PF) is probably an impor-
tant percolation mechanism for SWBF in K, whilein NK SWBF might percolate downward partly as PF. In K, there are some
evidence for the existence of preferential flow with a high degree of heterogeneity. In general, the evaporation effect on soil wa-
ter is relatively weak except for the uppermost 10-centimeter soil pore water in NK. These conclusions have implications not
only for water management and utilization strategies but also for further study of water and nutrients used by plants in karst
areas.
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