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An understanding of variation in leaf water oxygen isotope composition is required for interpreting oxygen isotope data across a range of measurements, including isotopes of CO2, water vapour, leaf carbohydrates, whole plant tissue and tree rings. Over the last two decades increased interest in accurate models of leaf water H218O has been driven by improvements in measurement techniques of all these substances. Building on models developed by Craig and Gordon in the 1960's for evaporating pools of water, leaf water models have become increasingly complex. In chronological order, these developments have included; a) leaf water turnover times and non-steady state effects, b) recognition of the importance Péclet effects across the leaf as a whole, c) radial and longitudinal Péclet effects within leaves, d) asymmetric leaf anatomy and nonexponential isotope profiles within the leaf, e) the importance of differences in mesophyll tortuosity driven by leaf anatomy. However, the increasing detail of models limits their application in studies at larger temporal and spatial scales. Here we review published data and models, and more recent unpublished experimental work, to demonstrate the level of detail required for accurate modelling in studies of the oxygen isotope composition of leaf water itself, the leaf CO2 exchange, phloem carbohydrates, whole leaf tissue, and tree rings.