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Abstract: To study the variations of 8D and 3'"* O in precipitation 301 samples were sampled during 2002-2004 in 6 sites in the Heihe
River basin Northwestern China. The 8D and 80 values ranged from 59%oc to —254%0 and 6. 5%0 to —33.4%o0 respectively. This
wide range indicated that stable isotopes in precipitation were controlled by different condensation mechanisms as a function of air
temperature and varying sources of moisture. 3'°O in precipitation had a close positive relationship with the air temperature i.e. a
clear temperature effect existed in this area. At a monthly scale no precipitation effect existed. On the other hand a weak
precipitation effect still accrued at precipitation events scale. The spatial variation of §'*0 showed that the weighted average §'°0 values
decreased with the increasing altitude of sampling sites at a gradient of —0.47%c /100m. A regional Meteoric Water Line 3D =7. 82
80 +7.63 was nearly identical to the Meteoric Water Line in the Northern China. The results of backward trajectory of each
precipitation day at Xishui showed that the moisture of the precipitation in cold season (October to March) mainly originated from the
west while the moisture source was more complicated in warm season (April to September). The simulation of seasonal §'*0 variation
showed that the stable isotope composition of precipitation tended to a clear sine-wave seasonal variation.

Key words:precipitation; stable isotopes; temperature effect; precipitation effect; simulation; inland river basin
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Fig. 1  Location of the study area and the distribution of sampling sites
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Table 1 Details of sampling sites and precipitation samples
/
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Table 2 Annual average of stable isotope in precipitation 2)
in the Heihe River Basin 18
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Fig.2 Monthly variations and relationship of temperature (column) and weighted mean §'* O values in Heihe River basin
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Fig. 6 Variation and simulation of 'O at event scale in Heihe River Basin
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Table 3 Coefficient of the Simulation formula and error analysis
d3=By +A cos(ct —¢)
R’ ) F
Bo A ] R
101 -13.4 12. 1 -1.27 0.79 0.78 3.89 174. 05 0. 000
56 -10.6 11.7 -0.85 0.79 0.79 3.99 99.90 0. 000
46 -11.9 8.1 -0.85 0. 84 0.83 3.96 82. 87 0. 000
22 -11.0 9.7 -0.94 0.80 0.77 3.90 61.67 0. 000
31 -11.4 11.2 -0.85 0.79 0.78 4.23 93.71 0. 000
27 -11.8 11.4 -1.07 0. 82 0.81 4.51 52.63 0. 000
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Table 4  Source of moisture of each precipitation at
Xishui traced by HYSPLIT Model
1% 1%
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Fig.8 Excess deuterium of each precipitation in different seasons at Xishui
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