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Fig. 1

Distribution of stable isotope in precipitation stations in the Yellow River Basin
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Table 1 §" O and basic geographic data of sampling stations in Yellow River Basin
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Fig. 2 Spatial and temporal variations of §"® O in precipitation in the Yellow River Basin
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Fig. 3 Spatial variations of the weighted 6" O in precipitation in the Yellow River Basin
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Spatial and Temporal Variations of Hydrogen and Oxygen Isotopes
in Precipitation in the Yellow River Basin and Its Environmental Significance
LI Xiaofei, ZHANG Mingjun, WANG Shengjie, MA Xuening, LI Fei

College of Geography and Environment Sciences, Northwest Normal University , Lanzhou, 730070
Abstract

Variation of §'® O in precipitation is a physical process of evaporation and condensation and closely
related to various factors, such as latitude, altitude, distance from coast, seasonal variation and
precipitation amount, and have characteristics of regular change. According to isotope data in precipitation
and meteorological data obtained from upper. middle and lower reaches of the Yellow River Basin, spatial
and temporal variation characteristics of isotope in precipitation was analyzed. The relationship between
stable isotopes in precipitation and temperature, as well as precipitation amount, reveal the changing
regularity of stable isotopes in precipitation over the Yellow River Basin. The results indicate that the
seasonal variations of stable isotopes in precipitation have different features in the upper, middle and lower
reaches of the Yellow River Basin, with enrichment of stable isotopes in summer and depletion in winter
for the upper reaches, and opposite features present in the middle and lower reaches. The spatial
distribution shows that stable isotopes in precipitation tends to decrease from upper reaches to lower
reaches generally, with significant fluctuation and the extremum area. Different reaches of the Yellow
River have different isotope process, and the altitude effect and circulation of internal continent affect
stable isotopes in precipitation significantly in the upper reaches, while stable isotopes in the middle and
lower reaches are influenced by monsoon system and local factors. Analysis of local meteoric water line and
correlation of d-excess in precipitation with vapor pressure suggests that rainfall events undergo secondary
evaporation accompanied by isotope fractionation during rain drops descent from the cloud base to the

ground.

Key words: stable isotopes; precipitation; secondary evaporation; Yellow River Basin





