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Effects of Water Vapor Source and. Local Evaporatlon on the Stable: Hydrogen

and Oxygen Isotopic Composntlo'ns of Precipitation ~ »
"HU Yong bo J XTAO Wei'? QIAN AW ekt s LIU Qiang', XIE Cheng syu), %.HANG Xiu-fang!’, ZHANG W‘én-
qing' , WEN Xue fa’, LIU Shou- olong1 2 LEEXu-hui' 7 2l ' ' .

~¢1. Yale NUIST Center on Atmospheric }inronment Nanjing (University of Informatlon Science and Technology, Nanjing‘.ul210044,
Ghmd', L. Jlangsu Collaboratlve InnovationCenter of AtmOSpherlc Environment and Equipment Technology ( CICAEET ), Nanjing
UnlverSIty of Information Science and Technology, Nan_]lng 2‘10044 China; 3. Key Laboratory of Ecosystem Network Observation and
Modeling, Institiite of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China)

Abstract: Stable hydrogen and oxygen isotopic compositions in precipitation are good tracers and can provide unique information about
the water cycle. Precipitation samples were collected at the Nanjing, Liyang, Yixing, and Dongshan sites in 2016, and the HDO and
HJ*O compositions of precipitation were measured. The temporal variability of HDO and H}*0 compositions and deuterium-excess of
precipitation were analyzed, and the influence of the water vapor source and local evaporation on stable isotopic composition of
precipitation were discussed. The results indicated that; (D Seasonal variations in the HDO composition, Hi*O composition, and
deuterium-excess of precipitation occurred due to different water vapor sources during the summer and winter monsoon seasons. The
HDO and H}*O compositions were depleted during the summer monsoon season and enriched during the winter monsoon season. The
deuterium-excess during the summer monsoon season was lower compared to the winter monsoon season. (2) During the summer
monsoon, the evaporation of Lake Taihu made the deuterium-excess of downwind precipitation and the downwind intercept of the local
meteoric water line higher. During the winter monsoon season, local evaporation had little influence on HDO and Hi*O components in
precipitation. (3) Both of the intercepts and slopes of the local meteoric water line were higher than those of the global meteoric water
line, due to moisture recycling during the winter monsoon season and different water vapor sources between the summer and winter
monsoon $easons.

Key words: precipitation; hydrogen and oxygen stable isotopic compositions; deuterium-excess; local meteoric water line; water vapor

source; local evaporation
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Temporal variability of 8D, 8'%0, and d-excess of precipitation at the four stations in 2016
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Fig. 3 Box plots of 8D, 8'%0, and d-excess at the

four stations during the summer and winter monsoon periods in 2016
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Table 1  Precipitation-weighted average of 8D, 60, and d-excess at the four stations during the summer and winter monsoon periods in 2016/%o
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Table 2 Slopes and intercepts of local meteoric water line of the four stations during the summer monsoon,,

winter monsoon and transition periods in 2016
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Fig. 4 Local meteoric water line of the four stations in 2016
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Table 3  Stations in China that have local meteoric water

line with higher slopes and intercepets
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