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Stable Isotopes Characters of Soil Water Movement in Shijiazhuang City
CHEN Tong-tong, CHEN Hui" ,HAN Lu,XING Xing, FU Yang-yang

(Hebei Key Laboratory of Environmental Change and Ecological Construction, College of Resources and Environment Sciences, Hebei
Normal University , Shijiazhuang 050024 , China)

Abstract: In this study, we analyzed the stable hydrogen and oxygen isotope values of precipitation, soil water, irrigation water that
collected in Shijiazhuang City from April 2013 to May 2014 to investigate the changing rule of the stable isotopes in different soil
profiles and the process of soil water movement according to using the isotope tracer technique. The results showed that the mean excess
deuterium of the local precipitation was —6. 188 5%o. Those reflected that the precipitation in Shijiazhuang City mainly brought by the
monsoon from the ocean surface moisture, and also to some extent by the local evaporation. Precipitation was the main source of the soil
water and the irrigation water played the supplementary role. In the rainy season, precipitation was enough to supply the soil water. The
stable oxygen isotopes at 10-100 ¢m depth decreased with the increase of depth, the maximum depth of evaporation in the rainy season
reached 40 cm. The peak of stable oxygen isotopes of soil water pushed down along the profile, which was infected by the interaction of
the precipitation infiltration ,evaporation and the mixing water.

Key words ; Shijiazhuang City; stable hydrogen and oxygen isotope; precipitation; soil water; soil water movement
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Fig. 1 Relations between 8D and §'"%0 of precipitation,

soil water at Shijiazhuang City

2.2 BEoKEE TR KRR a0 M AR AL RHE

2013 =4 H #2014 4E 5 A ILIEREIK 44 1K,
Ho 12 K 4 1T 20 mm,FélZﬂJ(El%H%%UIEIL:: 4
H20H . 5H26H. 6 H7TH. 6 H9 H .6 H 20
H7H1H.7H9H.7H10H .7 H21 H.8
H1H.9H20H .9 H22H. 8 KFFEKETE 10 ~
20 mm Z[A] 24 YRFE 10 mm LAF (% 1).

F1 ARERKEFEXHEERMCE"

Table 1 ~ Stable hydrogen and oxygen isotope values and the amount of precipitation at Shijiazhuang City

H 1t [ 7K B/ mm 3'%0/ %o 3D/ %o H i1 Rk it/ mm 880/ %o 3D/ %o
2013-04-20 26.0 -10. 06 -63.03 2013-08-06 3.0 -2.72 -23.77
2013-05-08 0.6 -3.66 -17.16 2013-08-07A 17.3 -8.91 -62.92
2013-05-21 0.1 -7.79 36. 05 2013-08-07B 9.0 -6.73 -44.34
2013-05-26 22.5 -4.92 -31.87 2013-08-11A 4.5 -8.92 -66. 33
2013-05-28 0.3 -4.75 -39.80 2013-08-11B 3.2 -10.02 -74.93
2013-06-01 0.9 0.24 -1.33 2013-08-13 2.5 -8.42 -64.96
2013-06-07 38.8 -5.94 -37. 66 2013-08-28 1.7 -6.33 -47.56
2013-06-09 42.5 -7.21 -47.31 2013-09-04 13.7 -5.71 -38.47
2013-06-20 40.0 -7.60 -47.24 2013-09-17 17.6 -5.62 -31.16
2013-06-25 18.1 -6.26 -43.38 2013-09-20 23.1 -5.72 -29.99
2013-07-01 20.5 -8.77 -60. 48 2013-09-22 23.1 -6.94 -38.81
2013-07-09 22.0 -7.79 -52.51 2013-10-14 7.0 -3.99 -18. 14
2013-07-10 71.0 -7.87 -51.44 2013-11-01 1.2 -5.09 -32.90
2013-07-11 10. 4 -8.06 -54.26 2013-11-09 2.7 -1.95 -19.10
2013-07-12 0.8 -7.71 -58.59 2014-02-26 2.0 -1.77 0.38
2013-07-14 4.0 -9.69 -69. 68 2014-03-28 1.4 -3.03 -21.23
2013-07-15 1.0 -7.08 -52.32 2014-04-10 0.5 1.83 -0.916
2013-07-17 17.0 -8.80 -65.13 2014-04-15 0.2 4.07 26.93
2013-07-21 35.0 -11.90 -87.59 2014-04-18 2.6 0. 08 0. 903
2013-08-01 39.0 -6.24 -42.07 2014-04-18 18.0 -3.46 -9.79
2013-08-02 7.9 -6.20 -35.02 2014-04-25 5.9 -4.99 -28.56
2013-08-04 4.1 -3.14 -25.40 2014-05-10 14.1 8.01 -58.65

1) AR BWIE R A F1 B 435278 AR R — R IK (B R K 45 BRI BRI )8 6 h, A 7EHT B 7E)5
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Fig. 2 Correlation of 3'80 in precipitation with tempreture and precipitation amount in Shijiazhuang City
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Fig. 3 Relationship between monthly rainfall and 8'%0 at
Shijiazhuang City from April 2013 to May 2014
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Fig. 4 Changes of soil water content and its mean values at Shijiazhuang City during the rainy season in 2013
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