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Characteristics of Stable Isotopes and Analysis of Water Vapor - Sources of

Precipitation at the Northern Slope of the than Mountalns

ZHANG Bdl—]uan #, LI Zong-xing” +WANG ,,Yu “1.I Yong-ge’, LU Yue mm YUAN Rui-feng” , CUI Juan®

,(1 College .of En'ergy dnd Power Engmeehng J'Inj“oinzhl')u University of Technology, Ldnzhod‘ 730000 China; 2. Key_ Ldboratory'_ of
Ecohydrology of Infland River Basin/Gan§t Hydrology and Water Resources Englliﬁenng Resos?r(’h Center, Northwest Institute of Eco-
enVIronment and Resources Chinese Acddemy ‘of Sc}enoes Lanzhou 730000/, Chin'a) ) =

g AbStl‘act This study is based on preCIplt}atlon samples from eight sites at the northerir slope of the Qilian Mountains, combined with
IieteOPOIO{DILdl factors over the same period. PI‘CC]pltdthn 1so'tope characteristics, influence factors and the vapor sources of precipitation
were analyzed, and thie results show thats @O The stdb'[e"_,lsotopes of precipitation in the study area show obvious seasonal changes,
which ‘a"re characterized by enrichment in the summer 'Holf—year and depletion in the winter half-year. The spatial precipitation 80
value shows a significant downward trend with increasing altitude, and the altitude effect of the annual precipitation 80 is - 0. 19%0/
100 m, respectively;@ At all stations, the slope and intercept of local meteoric water lines show an increasing trend from low altitude
to high altitude. The high-altitude mountains above 2 000 m are affected by local water vapor recirculation ;@ The temperature effect is
more significant and the temperature effect of 80 is 0. 64%o, and there is only a weak precipitation effect in summer; @ The results
indicate that sub-cloud evaporation has a great influence on the 80 of precipitation; the average raindrop evaporation rate of 8”0 is
23% , 11% , 12% , and 16% ,and the 8"°0 composition has been enriched by 46% , 27% , 38% , and 32% in May, June, July, and
August from cloud base to ground, respectively. & Under the condition of continuous rainfall in summer, the vapor sources of
precipitation mainly come from the west and are affected by local evaporation of water vapor. The study enhances knowledge of isotopic
evolution of precipitation and provides a basis for further study of isotopic hydrology in arid regions.

Key words: Northern slope of Qilian Mountains; precipitation; stable isotopes; vapour sources of precipitation; influence factors
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REES Wk/m LJE(E)/(°) HIE(N)/(°) R IR fi /A WFFERT B (4E-H) B a5
UK 4147 100. 24 38.02 145 2014-01 ~2015-01 NI
A% 2787 100. 25 38.18 74 2013-05 ~2014- 05 EN IS
AR 2282 100. 83 38. 44 58 2013-05 ~2014-05 AW
A 1483 100. 43 38.93 21 2013-05 ~2014-05 EN S
I 1% 3 460 100. 93 37.97 91 2013-05 ~2014-05 [38]

Wp 238 3180 99. 58 38.42 78 2013-05 ~2014-05 [38]
e 3367 98.42 38. 80 53 2013-11 ~2014-12 [39]

FIRK 1658 98.27 39.75 25 2013-11 ~2014-12 [39 ]
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Fig. 2 Temporal variation of precipitation isotopes in the study area
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Fig. 7 Spatial pattern of the relative influence of sub-cloud evaporation on the 8'%0 composition of precipitation
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