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Fig.1 Variations of precipitation (straight line) and 8O in precipitation (dotted line) observed at Changsha (a)

and simulated by test 1 (b), test2 (c),
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Table 1 The observed and simulated weighted mean §'*O in precipitation, precipitation and precipitation days

(standard deviations in parentheses)
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Fig.2 Correlated scatters between 3O in precipitations observed at Changsha and simulated by test 1 (a),
test 2 (b), test3 (c) and test4 (d) at corresponding grid
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Fig.5 Meteoric water lines calculated from observation at Changsha (a) and simulated by test 1 (b), test2 (c), test3 (d)
and test 4 (e) at corresponding grid
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Numerical tests on the impacts of surface evaporation and condensation
fractionation on stable isotopes in precipitation: a comparison of
temporal variation ( taking the isotopes in precipitation
at Changsha as an example)

ZHANG Xinping', GUAN Huade'”, ZHANG Xinzhu', ZHANG Wanjun', YAO Tianci'

( 1. College of Resources and Environmental Sciences, Hunan Normal University, Changsha 410081, China;

2. School of the Environment, Flinders University, Adelaide 5001 , Australia)

Abstract: Using the simulation data of the isotope enabled atmospheric water balance model (iAWBM) , the
temporal variations of §'°O in precipitation, amount effect, negative temperature effect and meteoric water line
(MWL) are analyzed in order to reveal the impact mechanism of the in-cloud isotopic fractionation and vapor
isotopic composition from surface evaporation on simulated precipitation isotopic characteristics, improve the un-
derstanding of stable isotopic effects in monsoon areas, through the comparison between simulations and 5-year
observations in Changsha and intercomparisons among the simulations. The results simulated by four iAWBM
tests all reproduce the observed seasonal variation of §'*O in precipitation. The basic characteristics in monsoon
areas that stable isotopes in precipitation are depleted during warm months and enriched during cold months.
Compared with the simulations under equilibrium fractionation, the depleted degree of stable isotopes in precipita-
tion is enhanced under kinetic fractionation, in company with a decrease of isotopic seasonality and inter-event
variability. The variations of stable isotopes in precipitation, caused by the seasonal variation of stable isotopes in
vapor evaporated from the surface (3,), are opposite between different seasons. In Changsha, a lower 'O in
precipitation during warm months and a higher 'O in precipitation during cold months lead to the increase of
isotopic seasonality in precipitation and inter-event variability. Four simulations all produce the amount effect and
negative temperature effect commonly observed in monsoon areas. Under kinetic fractionation, the slopes of sim-
ulated amount effect and negative temperature effect decrease relative to under equilibrium fractionation; but
increase under the §, seasonality. The MWLs for warm and humid climate in monsoon areas are well simulated
too. The slopes and intercepts of the simulated MWLs decrease under kinetic fractionation, as well as under 3,
seasonality.

Key words: stable water isotope; simulation test; fractionation; evaporation; temporal variation; comparison
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