Capturing small-scale variations of water isotopes in ambient air and natural waters of California:
Results of field measurements using Wavelength Scanned Cavity Ring-Down Spectroscopy
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Abstract Measurements of Vertical Gradients of Water Vapor Isotopes at Picarro Isotopic Water Analyzer used to determine how surface flow
Stable isotope analysis is a valuable tool for establishing links between ecology and hydrology. Measurements of stable Blue Uak RanCh Reserve fl'aCtianates mEtEDI‘OIOgicaI water solrces

Isotopes 1n water vapor and liquid water are traditionally made with IRMS systems in core labs which preclude real-time
fleld use. Recent advances in wavelength scanned cavity ring-down spectroscopy (WS-CRDS) have led to field-deployable
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This presentation demonstrates the results from two different applications of the Picarro isotopic water analyzer. First, the
analyzer was used to measure vertical gradients in ambient water vapor i1sotopes at Blue Oak Ranch Reserve, CA. The
Picarro analyzer was deployed with a novel, field-durable and automated calibration system that introduces liquid water
standards, as vapor, without fractionation effects. The results show clear gradients in water vapor i1sotopes during cooler
nighttime periods, which subsequently break-up during daytime warming. The second set of results show measurements
of liquid water samples collected from three different watersheds at Mammoth Lakes, CA. The data are comprised of
samples collected from thirty different locations including snow melt lakes, creeks and rain water. The isotopic
measurements shed some light on the dominating hydrological phenomena which affect the 1sotopic content of the water.
However, and more importantly, the data demonstrate a complex relationship between the hydrological cycle, volcanic
activity and hot springs contributions, and illuminates the fact that a simple explanation involving fractionation along
water courses Is not sufficient.
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e |[n water-limited terrestrial ecosystems of the western U.S., changes in precipitation patterns may be important for
plant mortality, recruitment, biogeochemistry, and the emergent functions and distributions of ecosystems.

Vapor source at ground level

e Snow provides up to 80% of the annual hydrologic input of western ecosystems, and melt Is a key timing event for the
onset of physiological processes for many species.

e How altered snowfall patterns will affect the biogeochemistry of terrestrial ecosystems, and how vegetation responses will
feedback on processes over multiple spatial and temporal scales are important scientific questions to be further explored.

Schematic of Picarro WS-CRDS Isotopic Water Analyzer

e We aim to provide a better understanding and predictive ability of the effects of snow depth/melt manipulations on the
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