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Variation of Stable Isotope in Water Vapor over Urumgqi and Its Relationship
with ENSO Based on Isotope — enabled GCMs

SHI Mengyu' > WANG Shengjie' >°  YAO Junqiang'

WANG Gaofei* ZHANG Mingjun’

(1. Institute of Desert Meteorology China Meteorological Administration Urumqi 830002  China;

2. College of Geography and Environmental Science Northwest Normal University Lanzhou 730070 China,
3. State Key Laboratory of Cryospheric Sciences Northwest Institute of Eco — Environment and
Resources  Chinese Academy of Sciences Lanzhou 730000 China;

4. Altay Meteorological Bureau of Xinjiang Altay 836500 Xinjiang China)

Abstract: Based on the simulations of isotope — enabled GCMs ( HadAM3 LMDZ - free and LMDZ — nudge) compiled by the SWING2
( Stable Water Isotope Intercomparison Group Phase 2) the stable isotope of water vapor in Urumqi of Xinjiang was focused in this
study. The seasonal variations of vertical profiles of stable isotopes in water vapor were analyzed and the relationships between stable
isotopes and meteorological parameters as well as ENSO were also studied. The results show that the simulated value of 60 in water
vapor was always high in July and low in January. In the vertical profile 8" 0 decreased gradually with the decline of pressure. The
5" 0 values in precipitation and water vapor showed a consistent seasonal trend. However "0 in precipitation was more enriched than
that in water vapor due to the influence of the Rayleigh fractionation. For the vertical profile there was a positive correlation between
air temperature and 80 in water vapor but the correlation was relatively weak between zonal and meridional wind speed and 80 in
water vapor which was similar to the situations of 8O in precipitation. In El Nifio years the 80 in water vapor negatively correlated
with SST  but the positive correlation was presented in La Nifia years. The atmospheric circulation anomaly influenced air temperature
and precipitation as well as the isotope composition in water vapor in the study area. To some extent ENSO influenced the water vapor
isotope across this region.

Key words: water vapor isotope; GCM; ENSO; Urumqi
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