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Often we have
observations of
atmospheric state
at our fingertips

Typically dry
in Boulder

What drives
climatologicaland
anomalous moisture
content?

Where does this
moisture come from?

But what we really
want are
observations of
process



Isotope ratios * reveal the moist processes that distinguish air
masses by theirr thermodynamic states

*(D/H, 180/160)

Applications:

e Identify moisture provenance

Trace mixing (including vapor, clouds)
Quantify precipitation efficiency
Estimate rain evaporation rates

Identify ice particle growth pathways

Water isotopologues change phase
and diffuse at different rates



Isotope ratios unambiguously identify more and less direct
synoptic transport routes to Colorado’s Storm Peak Lab
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Isotope ratios unambiguously identify more and less direct
synoptic transport routes to Colorado’s Storm Peak Lab
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Isotope ratios quantify moist venting by
shallow convection during EUREC*A

mixing

EUREC?A 2020 tested the effect
of shallow convective mixing on
cloud cover

NASA MODIS cloud cover
imagery from eurec4a.eu




Isotope ratios quantify moist venting by
shallow convection during EUREC*A
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EUREC*A isotopic data also provide estimates of rain evaporation
(a key climate sensitivity parameter) - work by Mampi Sarkar, former NCAR-ASP postdoc
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Isotopic data help place aircraft
observations within the broader
spatiotemporal context of the
month-long EUREC*A field mission

https://doi.org/10.5194/egusphere-2022-1143



Arrcraft observations are often targeted
for process-oriented studies

Why not measure process-oriented
variables?

abaileyr@umich.edu
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