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Stable Isotope Oxygen-18 (6'*0) in
Rainfall and Snowfall in Heilongjiang and Their
Relationship with Moisture Transport

WEN Yan-ru, WANG Jian-li

School of Geographical Sciences, Southwest University , Chongqing 400715, China

Abstract: Based on the original data from two Chinese GNIP observation stations (in Harbin and Qiqihar)
and the reanalysis data of National Centers for Environmental Prediction-National Center for Atmospheric
Research (NCEP/NCAR) of NOAA, this study investigated the variations of stable isotopes, temperature
and precipitation amount in interannual and seasonal patterns, and then explained the amount effect and
temperature effect of 6'*O in rainfall and snowfall. Using a vapor flux model and wind vector analysis to
monitor the precipitation air masses in the two study areas, we analyzed the differences in water vapor
transport between Harbin and Qigihar. The results suggested that variations of ' O in precipitation in
Heilongjiang exhibited a significant seasonal variability and was generally lower than in other monsoon re-
gions. The Local Meteoric Water Line (LMWL) of Qigihar (6D =7.585"0—0. 14, R=0.98, n=50) and
Harbin (6D =5.5268""0—19.42, R=0.83, n=230) were calculated. We found that the snowfall samples
had a higher slope and intercept than rainfall samples, indicating an isotopic fractionation pattern induced
by a non-equilibrium secondary evaporation during the process of falling, which occurred as a result of ray-
leigh distillation. In interannual and seasonal patterns, ¢'®O was in a significant positive correlation with
temperature (8"*O=0.35T —16.26, R=0.53, n=280;8"0=0.17T —13.09,R=0.27, n=10;6"0=
0.08P —19.34,R=0.42, n=12) and in an insignificant correlation with precipitation amount. According
to the wind vector field and the moisture flux vector analysis, we found that the moisture sources during
summer were mainly influenced by warm watervaper of the Pacific Ocean, while the form of precipitation
was mainly snowfall during winter seasons, which moisture sources were closely related to the cold waper-
vaper from the Mongolia and Siberian High, westerly vapor transportation and local re-evaporation.

Key words: precipitation; 6'*0; 8D ; moisture transport; Heilongjiang
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