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Fig. 1 Study area location and panorama
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Table 1 Content of soil pH value,soil organic
carbon and total nitrogent*”!
L R ®»(SOC)/ o(TN)/
RFE AL E pH
g kg! g kg!
%7 6.46+0.10 45, 45410, 41 1.344+0. 30
HiH 6.2840.11 31.9245. 21 1.11£0. 14
[lLip3 6.2340.19 34.85+9.98 1.18+0. 26
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Table 2 Basic information of the sampling point

P F=t iy P AR B W3R /m e r Y 1)
103°27'11. 07"E
Pl 2 082 ¥
23°27'8.9"N
103°27'10. 55"E
P2 o 2076 o AR
23°27'9. 42"N
103°27'9. 95"E
P3 ) . 2 061 T
23°27'9. 62"N
103°27'06"E
P4 2 082 b
23°27'11"N
103°27'6. 92"E
P5 2073 P rp [l§)3

23°27'11. 52"N
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23°27'11. 60N
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P7 2 051 L HE
23°27'9. 9"N
1.2.1 #a&ikf
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] 7 & L R 3% A (IRMS) ] 5 + 38K 8D 8™ O
{8, P E R EESD /NT 1%0.8° 0 /NT 0. 2%, KRB
KR A 3K 52 435 SR 247 LA 4 th 409 - 349385 7K (V-SMOW)
FIFRUER) T3 2 R0R
1.2.3 B H

K AT Microsoft Excel 2013 X ¢ 5 & & RV
RB AT G AR, SR T SPSS 19 X 804l #1743
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Fig. 2 Rainfall distribution and §'® O value variation in the study area
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Table 3 T-test results of soil water 8D and 8 O values

in different months in the study area

H by BIE/ % BRIER /% F 2
2 —106. 1 9.5
3D 23. 264 0"
4 —86.3 23.8
2 —14.1 1.6
310 21.803 0"*
4 —10.6 4.3

T RAREAT RN R,

4:6D=5.45"0-29.7
(R™=0.938, N=40)

25 3K

0 0~10cm O 10-20cm A 20~40 cm ¥ 40~60 cm
> 60~80 cm Q 80~100cm OO 100~120 cm
4 4K

X 0~10cm X 10~20 cm 2X 20~40cm ¥ 40~60 cm
3 60~80cm ¥ 80~100 cm 3 100~120 cm
— 2 R
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3 4HiE2 A4 ALEKSD M0 5Y ASBEAKENER

Fig. 3 Relationship between soil water 8D and 8" O and local meteoric

water line in February and April in Niuer depression
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Fig.4  Spatial and temporal distribution characteristics of soil water 8O in Niuer depression
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HOZ MBSO R, IFZEMITaRILE 4, NFK 4 7]
KB R HEK ST OC—13. 4% £ 1. 6% S
(—15. 1% £1. 1% Z 7 B F (p=0. 037<C0. 05) , H
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x4 24 AHTRRAMALIEKSOFESTER
Table 4 ANOVA results of soil water at different

slope positions in February and April

8'%0/%,
i
2 A 4 A
W E(n=12) —13.4+1.6° —10.545.0°
W (n=9) —13.8+1, 9 —10.244. 6°
WF(n=12) —14.5+1, 42 —10.443.5°
HH (n=6) —15.141. 1" —12.044. 3%

T T I bR e 2 P R SR )N G SRR R TR — A HOR R 3 + b
KO fF7E i F M2 7 (p<<0. 05)

XF 4 F 5y AN [ 3l 3t 22 1) AN [ 35 7 22 8] 4 4 3
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Fig.5 Box plots of soil water §'°O values at different

soil depths in February and April
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Table 5 ANOVA results of soil water 8O at different
soil depth in February and April

380/ %
+ZWE/cm
2 H 4 A
0—10 —12.6+1.2° —2.942,.8°
10—20 —12.8 41,9 —8.6 1.5
20—40 —14.6 %1, 3¢ —12.8 +1.6¢
40— 60 —15.4 1. 1°¢ —13.4 1. 2¢
60—380 —15.4 0. 9¢ —13.4 +2.4¢
80—100 —14. 3 0. 4" —13.4 0. 9¢

P B E AR 22 T R R W) NG F R R F — A AN EIR B
K81 O F77E B3 P22 7 (p<<0. 05) .,
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Spatial and temporal variations of soil water 8D and 6'*O values
in dry season in a typical karst depression of a karst graben
basin, Yunnan Province, south China

HUO Weijie"? ,PU Junbing',LI Jianhong' ,ZHANG Tao' , WANG Sainan'
(1. Institute of Karst Geology ,CAGS/Key Laboratory of Karst Dynamic J/MNR&GZAR ,Guilin, Guangzi 541004 ,China;
2. China University of Geosciences(Beijing) , Beijing 100083, China)

Abstract Stable isotope compositions (8D and 8" O) of soil water can be used to reveal some important in-
formation about soil hydrology. including rainwater infiltration, evaporation, groundwater recharge and spe-
cific flow and transport processes taking place in the soil. In this study, stable hydrogen and oxygen isotope
component of soil water in different months and soil depths in Niuerpo karst depression (Dong mountain,
Mengzi City, Yunnan Province) were analyzed. The study aimed to revealing the spatial and temporal varia-
tion characteristics of soil water in the area and providing a scientific basis for further research of soil water
movement mechanism. The results show that the 8D and 8" O values range from —128. 3%, to —27. 6%, and
—17.5% to 2. 5%, with a mean value of —96.1%,+£20. 7%, and —12. 3%,£3. 7%, respectively. Fractiona-
tion of 8D and 8" O value of the water possibly occurs to some extent when rainwater infiltrates into the soil
and then is redistributed in the soil layers. The mean values of 8D and 8" O of soil water in April (—86. 3%,
+23.8% and —10. 6%, £ 4. 3%, respectively) are significant higher than that in February (—106. 1%, £
9.5% and —14. 1%, +1. 6%, respectively) , which was mainly attributed to the evaporation of the soil water.
Spatially, there is a difference in the composition of hydrogen and oxygen isotopes between the soil of slope
land and the depression. In February, there is a significant difference in the 8D and 8" O value between the
slope land and the depression (p<C0. 05). The soil water 8D and 8" O value in the depression were lighter
than those in the slope. In April, there is no significant difference in 8D and 8" O value of soil water between
the slope land and the depression (p=>0. 05). The soil water 8D and §'* O values in the depression are slightly
lighter than those in the slope. The soil water 8D and 8" O values decrease with the increases of soil depth in
vertical profile. There are significant differences between shallow soil water 8'* O and deep soil water 8¢ O.
In February, the 8O value of shallow soil water is 2. 8% higher than that of deep soil water; in April, the
8" O value of shallow soil water is 10. 5%, higher than that of deep soil water.

Key words karst graben basin, soil water, hydrogen and oxygen isotope, temporal and spatial variation,

rainfall precipitation, evaporation
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