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Abstract. The isotopic composition of rainfall (3°H and §'®0) is an important tracer in studies of the
ecohydrology, plant physiology, climate and biogeochemistry of past and present ecosystems. The overall
continental and global patterns in precipitation isotopic composition are fairly well described by
condensation temperature and Rayleigh fractionation during rainout. However, these processes do not
fully explain the isotopic variability in the tropics, where intra-storm and meso-scale dynamics may
dominate. Here we explore the use of atmospheric back-trajectory modeling and associated meteorological
variables to expnlain the laree variabilitv observed in the isotonic comnosition of individual rain events at
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Positive intercept (0 positive humidity excursions along the trajectory) in both A?H and A*80.
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With no substantial advection or surface flux input, the Rayleigh fractionation predicts
depleted rainfall isotopic composition relative to the measured values.
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Possible explanation:
post-condensation process, such as evaporation of falling raindrops



Motivation

* Determine the degree of isotopic
equilibrium between raindrops and the
surrounding vapor

* Relate this degree of equilibration to the
intensity of convection determined from
sequential rainfall



Study site and data collection

* Mpala Research Center, Laikipia
district, Central Kenya

e Data collection:
— Temperature
— Relative humidity
— Rain rate
— Continuous vapor isotopic
composition

— High resolution rain sampling for
isotopic composition from 17 rain
events
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Storm evolution:
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Storm evolution:
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A proof of convective rainfall ?
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A proof of convective rainfall ?
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A Notation

—v— Liquid in eq.
—v— Vapor
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A Notation

Condensing the vapor: what
would the Iijquid Iook Iike?
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Conclusion / Perspective

* First part of the evolution of the isotopic
composition of the rain throughout an event is in
agreement with re-evaporation of raindrops.

* Rain goes back towards equilibrium as a result of
evaporation from the soil: large amount of water
with approx. same composition gives a stable
signal (fractionation with transport)

* Need for a model of re-evaporation to explain
the mechanisms of the evolution observed.
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