Coupling metrics to diagnose land-atmosphere interactions

http://tiny.cc/l-a-metrics

Vegetated Coupling (Little Omega)
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• Principle:
o A “decoupling parameter” based on the ratio of canopy conductance (gc) versus
aerodynamic conductance (ga) scaled by moisture holding capacity of the
atmosphere:
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indicates strong/weak coupling over vegetated surfaces as Ω → 0,1 . γ is the
psychrometric constant, m is the slope of saturation vapor pressure with
temperature.
o More intuitive is a scale where 1 indicates strong and 0 indicates weak coupling, an
actual “coupling parameter”:
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o An additional term can be defined for soil heat flux modulation of coupling (see Ek
et al. 2016).
• Data needs:
o LSM and/or GCM output often has all needed terms for model diagnosis. From a
theoretical viewpoint it is easy to plot distributions as a function of varying
conductances, or the terms that determine those conductances.
• Observational data sources:
o gc is very difficult to measure or estimate in the field, largely restricting this metric
to LSM output or laboratory settings unless special instrumentation is deployed.
• Caveats:
o See Ek et al. (2016) for a full discussion including the derivation and relationship to
evaporative fraction for transpiration.
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