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Characteristics of Stable Isotopes in Precipitation and Moisture Sources in the

Headwaters of the Yangtze River

WANG Shao-yong' >, WANG Qiao-li*, WU Jin-kui'*, HE Xiao-bo" ", DING Yong-jian>”, WANG Li-hui' ",
HU Zhao-fu'”

(1. State Key Laboratory of Cryospheric Sciences, Northwest Institute of Eco-Environment and Resources, Chinese Academy of
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and Resources, Chinese Academy of Sciences, Lanzhou 730000, China; 3. University of Chinese Academy of Sciences, Beijing
100049, China; 4. Hydrological Bureau of Yangize River Water Resources Commission, Wuhan 430010 China)

Abstract: Based on the stable isotopes of 73 precipitation samples continuously collected from May to October 2014 and related
meteorological statistics in the Dongkemaldi Basin, the characteristics of 8D, 80, and d-excess of precipitation, as well as the
correlations between 80 and the rainfall amount and air temperature were analyzed. The moisture sources were tracked by the
HYSPLIT model to further estimate the contribution of different water vapor sources to the rainfall amount. The results showed that the
range of §'%0 and 8D values varied from —26.5%0 to 1.9%c and - 195.2%0 to 34. 0%o, respectively; meanwhile, the 80 and 8D
values in precipitation fluctuated greatly with time in response to water vapor transport from different moisture sources of the Qinghai-
Tibet Plateau. The slope and intercept of the Local Meteoric Water Line (LMWL) were both higher than those of the Global Meteoric
Water Line (GMWL) and close to the LMWL in the northern area of the Qinghai-Tibet Plateau. The relationship between §'%0 and 8D
in different precipitation types showed significant differences, which were mainly related to the source of water vapor and meteorological
conditions during the process of precipitation formation. Because of the influence of local evaporation and the transport process of water
vapor, the d-excess values of atmospheric precipitation were relatively large; the 80 in precipitation had a significant amount effect,
but had no temperature effect, thus indicating that the rainfall amount was more effective in controlling the stable isotope content of
atmospheric precipitation than temperature. The modeled trajectory of vapor sources showed that water vapor of precipitation was mainly
derived from the marine vapor carried by the southwest monsoon, local moisture, and the westerly water vapor, and their contributions
to the rainfall amount were 43% , 36% , and 21% , respectively. The results of this study can contribute to further understanding of the
atmospheric circulation characteristics and water cycle process of the Dongkemadi basin in the headwaters of the Yangtze River.

Key words: Qinghai-Tibet Plateau; headwaters of the Yangtze River; precipitation; stable isotopes; moisture sources
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Table 1 Monthly arithmetic mean values of 8'%0, 6D, and d-excess of precipitation in the study area
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d-excess/ %o 12.2 19.9 14.0 16.0 10. 4 21.4
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Fig. 3 Relationship between 8'%0 and 8D

of precipitation in the study area
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Table 2 Local meteoric water line for different areas
in the Qinghai-Tibet Plateau
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Table 3 Relationship between 8'%0 and 8D in different

precipitation types
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Table 4 Relationship between 80 and the rainfall

amount in different precipitation types
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Fig. 4 Correlations between 80 and the rainfall amount,
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Fig. 5 Tracking the water vapor path of each precipitation in the study area by using HYSPLIT model
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Table 5 Rainfall amounts from different water vapor sources and their percentages in the study area
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