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Monitoring and Analysis of Stable Isotopes of the Near Surface Water Vapor in

Changsha

XIE Yu-long'?*?, ZHANG Xin-ping'*, YAO Tian-ci' , HUANG Huang'

(1. College of Resource and Environment Sciences, Hunan Normal University, Changsha 410081, China; 2. Institute of Tibetan
Plateau Research, Chinese Academy of Sciences, Beijing 100101, China; 3. University of Chinese Academy of Sciences, Beijing
100049, China)

Abstract ; Based on the monitored atmospheric water vapor stable isotopes and observed meteorological elements at Changsha during the
period from November 12, 2014 to April 13, 2015, the variations of water vapor stable isotopes and the relationships between isotope
ratios and temperature,, absolute humidity, precipitation amount were analyzed in this paper. The results indicated that; (DSeasonal
variations of 80 and 8”H in atmospheric water vapor at Changsha were remarkable, with high values in winter. 80 and 8H in
atmospheric water vapor were positively correlated with absolute humidity in winter. There were some fluctuations of the 30 and 8°H in
atmospheric water vapor, especially when the precipitation events occurred. Precipitation events had a significant effect on the
variations of 30 and §’H in atmospheric water vapor, and low values were often accompanied with precipitation events; @ Diurnal
Variations of 80 and 8°H in atmospheric water vapor had a close correlation with the atmospheric water vapor content, whereas the
absolute humidity was mainly controlled by the strength of the local evapotranspiration and atmospheric turbulence. The “precipitation
amount effect” was observed during the process of a single precipitation event; 3)Values of "0 and 8*H in atmospheric water vapor
were always lower than those of precipitation in Changsha, but he variation trends were completely consistent, the average difference
values were 8. 6 %o and 66. 82 %o, respectively; @The meteoric vapor line (MVL) in cold months was 8°H =7. 18 8"°0 + 10. 58, the
slope and intercept of MVL were always lower than those of MWL, and the slope and intercept of MVL in spring were significantly
higher than those of winter.

Key words : atmospheric water vapor; precipitation; hydrogen isotope; oxygen isotope; Changsha
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Fig. 1 Daily variations of 8'%0 and 8*H in atmospheric water vapor and some meteorological factors in Changsha
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Fig. 2 Diurnal variations of 80 and 8?H in atmospheric water vapor and temperature, absolute humidity in sunny day in Changsha
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Fig. 3 Diurnal variations of 3'%0 and 8*H in atmospheric water vapor and temperature, absolute humidity in cloudy day in Changsha
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Fig. 4 Diurnal variations of 3'"0 and 8*H in atmospheric water vapor and temperature, absolute humidity in rainy day in Changsha
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