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Spatiotemporal distribution and water vapor sources of stable isotopes of hydrogen and oxygen in below-cloud and
surface precipitation in alpine region in Central Asia//SUN Congjian' , ZHOU Sijie' , CHEN Yaning’, CHEN Wei',
QIAO Peng' (1. School of Geographical Sciences, Shanxi Normal University, Taiyuan 030031, China; 2. Xinjiang Institute
of Ecology and Geography, Chinese Academy of Sciences, Urumqi 830011, China)

Abstract: Based on the observation data of stable isotopes in precipitation at seven stations in the alpine region in Central
Asia, this paper uses the Stewart raindrop evaporation model and the hybrid single-particle Lagrangian integrated trajectory
(HYSPLIT) model to analyze the spatiotemporal distribution characteristics of stable isotopes in below-cloud and surface
precipitation, and their relationships with meteorological factors, the geographical environment, and water vapor sources.
The results show that 8 H and 6" O in below-cloud and surface precipitation in the study area show significant seasonal
fluctuations ; enrich in spring and summer, and deficient in autumn and winter. The deuterium excess (d-excess) shows an
opposite seasonal variation trend. The slope and intercept of the below-cloud atmospheric precipitation line are larger than
those of the surface precipitation line, indicating that the surface precipitation line is more significantly affected by
evaporation. There is a significant negative correlation of 8 H and 60 in the below-cloud and surface precipitation with
elevation, while surface d-excess shows an inverse elevation effect. 80 in the below-cloud and surface precipitation are
positively correlated with temperature, and d-excess is negatively correlated with temperature, while the precipitation effect
is not significant in below-cloud and surface precipitation. The water vapor transport trajectory shows that the water vapor in
the summer half year mainly comes from the Siberian continental air mass and local re-evaporation water vapor, and the
water vapor in the winter half year mainly comes from the North Atlantic water vapor transported by the westerly belt, and
the d-excess value is significantly higher under the control of the westerlies.

Key words: stable isotopes of hydrogen and oxygen; precipitation line; water vapor source; raindrop evaporation model;

backward trajectory tracking model; alpine region in Central Asia
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Table 1 Information of main sampling sites

X 3 il A (A mfE/m o BEARRUAS E/C BEKE/mm MXHREE % WFFERT B

T TR Kargil (76.13°E,34. 55°N) 3000 36 0.1 112.9 41.2 2015 4F
[UFEZ7N (76. 68°E,36. 98°N) 2960 27 9.0 73.5 49.2 2013—2014 4

w1 b (75.70°E,38.94°N) 2004 19 4.6 65.9 40.5 2013 4f
DI S (77.25°E,37.73°N) 1503 43 10.7 4.0 47.1 2013—2014 4
iR YWHEE2TE (78.54°F,40. 94°N) 1960 59 7.12 310.6 51.4 2013—2014 4
EEHAET (86.13°E,43. 01°N) 2500 26 -4.2 285.9 45.8 2013—2014 4
R K (86.34°F,42. 45°N) 1480 27 1.8 280. 7 37.2 2013—2014 4

E1 #MREXEXERSH
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Fig.5 Local meteoric water lines of below-cloud and surface precipitation
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Table 2 Relationships of O and d-excess values of surface precipitation with meteorological controlling factors
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iy
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