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Fig. 1 Hydrogeology profile in experimental area
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Table 1

Slope physical characteristics at different

depths in gneiss area of Taihang Mountain

gy i‘i fih I FET Wagk BiER
(1 /em /g *em”? /% Jem +d™!
1 5 0~ 10 1.21 46 60. 72
el 5 10~ 20 1.32 38 46.25
1 5 20~ 30 1.26 42 37.43
el 5 30~ 40 1.31 36 48. 54
1 5 40~ 50 1.53 50 58. 60
S 5 50~ 60 1.97 35 12.21
h RS 5 60~ 70 2. 11 33 10. 46
S 5 70~ 80 2.23 30 9.12
iz 5 80~ 100 2.24 31 9.23
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Tablel 2 Annual average soil moisture and standard deviation of slope at different depths

. -'(lrl |'.J.-'E[5fﬁ/::u| ‘
A/ #ilmiH % iE
10 20 30 50 80 100
ML/ % 5.75 11.22 9.52 12.98 12.37 12. 49
2001 B R 22 /% 0.74 1.54 1.75 2.30 2.41 2,33
KS fif 8.53 24,53 35.41 34.21 36.03 35.43 KSo.m= 0.00
ML/ % 7. 00 13. 79 10. 82 17. 10 11.98 11.50
2002 B R 22 /% 1.87 3.64 2.03 2.68 0.90 0.34
KS fif 20. 46 19. 69 16.16 28.17 18. 84 11.25 KSo.o1= 0.00
ML/ % 11. 64 18. 21 18. 44 28. 04 24.31 20. 04
2003 B R 22 /% 3.08 4,06 5.65 7.49 8. 88 7.49
KS fif 14. 96 13. 65 20. 65 25. 49 25.17 19. 04 KSo.o1= 0.00
ML/ % 11. 84 14, 99 17. 66 31.59 21.17 22,22
2004 B R 22 /% 5.09 5.06 6.09 10. 11 5.54 6.73
KS fif 20. 54 10. 09 19.77 26.27 20. 40 10. 48 KSo.o1= 0.00
#z3 2000~ 2004 FIEFMISME
Table 3 Precipitation characteristics from 2000 to 2004
/4 B B W 2 8 S84 Y b ik |
/mm /R /mm B it /mm 1/ -H
2000 740. 85 33 22.45 365.75 07-03~ 07-06
2001 357.9 37 9. 67 62.5 0727
2002 459. 8 30 15.3 62.4 06-22~ 0627
2003 702.9 43 16.35 113.4 10-09~ 10-12
2004 706. 4 38 18.59 171.3 08-09~ 08-14
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Fig. 2 Seasonal changes of soil moisture at different depth of slope
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Fig. 3 Vertical distribution of soil moisture

of slope at different time
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Fig.4 Water characteristic curves at different depths of slope
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Table 4 Regressive equations between soil moisture

and moisture suction at different depths of slope
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— 202 _
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Table 5 Rain characteristics of two rainfall events
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Fig. 5 Response curve of instantaneous saturated zone to rain
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Fig. 6 Change of moisture increment in slope

in different time
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Formation mechanism of instantaneous saturated zone and seepage

characteristics in the slope of Taihang Mountain areas
Cao Jiansheng, Zhang Wanjun, Liu Changming, Han Shumin™

( Center for Agricultural Resources Research, Institute of Genetics and Develop mental Biology,

Chinese A cademy of Sciences, Shijiazhuang 050021, China)

Abstracts: To study the effect of soil-rock’s characteristics on the transformation and redistribution of rainwater,
a long and continuous monitor of soil-rock moisture was conducted using the time domain reflectometry(TDR) in
slope of TaiHang Mountain area, and the spatialtemporal variation of soil-rock moisture was analyzed. Results
show that spatial and temporal variations of soil-rock moisture exist in the slope of gneiss region. In the soil-rock
layer from surface down to 100 em, moisture contents distributs from low to high and then to low in vertical
profile and the water changs in the same trend in season. In addition, saturated zone instantaneously exists at the
soil-gneiss interface in about August. The spatial variation of medium of the soil-rock layer, especially its struc—
ture offers the geological condition for the form of instantaneous saturated zone, and the heavy rainfall process of-
fers the hydrological condition. Moreover, soil moisture content of slope before moisture contents and rainfall
characteristics such as intensity and duration affects the time that moisture get to or over saturation. Instanta-
neous saturated zone is good for the formation of preferential flows in lateral and vertical directions. The flows in
two directions interacts with each other and prompts the rain infiltration to groundwater.

Key words: spatial and temporal variation; instantaneous saturated zone:; binary medium; seepage; recharge;

slope



