Coupling metrics to diagnose land-atmosphere interactions

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

Latent Heating Tendency
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• Principle:
o The Penman-Monteith Equation is differentiated in time and decomposed into five
main terms; the first two are atmospheric forcings and the remainder are feedbacks:
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See references for all symbol definitions.
o The five terms, each in {}, are (1) radiative tendency forcings; (2) boundary layer
advective forcings; (3) boundary layer feedbacks (surface sensible warming,
entrainment warming, surface moistening, and entrainment drying); (4) surface
layer feedback; (5) land surface feedbacks (surface OLR, ground heat flux, and
stomatal resistance).
• Data needs:
o Models often have all needed terms for diagnosis.
• Observational data sources:
o Many terms (e.g., rS , we ) are nearly impossible to measure in the field.

• Caveats:
o Well suited to SCM or LEM output, possibly GCM or regional model output as well.
o Specific terms may be estimated from default model output, but perhaps not all.
o If LE is not calculated in the model using a Penman-Monteith formulation, there will
be discrepancy in the diagnostics.
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