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Abstract: The authors investigated the origin of soil water and vertical infiltration recharge of groundwater in thick unsaturated zone
of arid area based on the characteristics of water content, stable isotopes ( 8D and 6" 0) of soil water and soluble salt ions in soil.
The results indicate that the vertical profiles of stable isotopes of soil water depict a cyclic variation as well as water content and
chloride of soluble salt ions for the uncultivated regions in desert and cultivated and uncultivated regions in oasis. Each cyclic

variation indicates one infiltration event that has involved mixture of newly infiltrated water and existing soil water. The lower value
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of CI” content is consistent with the depleted values of 6D in each cycle; D of soil water varies from —124.10%o to—94.44%., which

suggests that soil water originates from precipitation or snow in winter in desert and in oasis. The vertical infiltration recharge varies

in the ranges of 1.29~5.53mm/a, 0.52~1.85mm/a and 0.03~0.08mm/a respectively for the cultivated and uncultivated regions in

oasis and the uncultivated regions in desert.

Key words: arid area; thick unsaturated zone; vertical infiltration recharge; 6D isotopes peak
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Fig.1 Distribution of sampling profiles in the study area
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Fig.2 The vertical variation of soil water content at the depth profile
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Table 3 Vertical infiltration recharge in different profiles

) 4 IE R B
0 LRI eI FKE KIEME CI
NRES CI¥ft/ Fd/(g/m*a) P/mm Clp/mg/L) R/mm
B i) /m /% B /(mg/L)
(mg/kg)
1.0~2.6 520 12.00 485.33 553
2.6~3.4 372 7.87 509.88 1.29
TP2 Hiith 34~42 39.0 14.85 301.63 0.66 215 9.42 2.19
42~52 422 24.66 21333 3.09
52~6.0 342 2372 178.38 3.70
12~1.8 115.5 8.67 1447.68 1.85
1.8~2.8 1172 10.12 1275.30 0.52
TP7 5 2.8~4.0 1125 24.56 570.56 0.66 215 9.42 1.16
40~4.6 106.5 25.49 52431 1.26
46~56 955 25.66 467.67 1.41
1.6~2.4 3203.0 9.89 35589.25 0.08
24~2.8 3780.1 12.29 34537.63 0.03
3.8~52 1903.8 11.08 19086.11 0.06
52~56 2559.7 8.23 33661.77 0.03
TP8 T 1.16 173 9.42
5662 1920.8 1038 20425.62 0.06
6.2~7.0 1512.0 5.93 27009.47 0.04
7.4~8.0 3150.8 17.00 21684.92 0.05
8.0~8.8 2407.8 13.06 2084425 0.06
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