Meteorology of the plant canopy layer

From perspective of NWP/GCM, wish minimum level of detail that gives adeqiuate model of surface radiative, energy
and water balances. Assume horiz. homogeneity.
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Qualitative aspects of canopy flow (from observations)
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Momentum budget & the exponential wind profile
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Occurrence of micro-fronts separating ejections and gusts

A composite of many
events, from Gao et al.
(1989, Boundary-Layer
Meteorol.)
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Intermittency; flushing of the canopy; occurrence of counter-gradient transport

T bl

> 1

Schematic “temperature ramp” — during quiescent
periods temperature slowly increases, then suddenly
drops to a cooler baseline value as a gust penetrates
the canopy...

Time sequence of temperature (top) and humidity (below)
during the “flushing” of the Urriara pine canopy by a gust of

cooler, drier air from above. Long after the gust, local

redistribution of the heat shed from the sunlit foliage, and of

transpired vapour, have re-established the pre-gust

situation of a (relatively) warm, moist, quiescent canopy
airstream somewhat decoupled from the boundary-layer

overhead. From Denmead and Bradley (1985)

Counter-gradient fluxes in this forest are a consequence of
the widely separated sources and sinks in presence of very

large eddies (length scale h).

Corrsin (Adv. Geophys. 1974, Vol. 18A): K-theory valid when
the transport process is “fine grained” relative to the length

scale of the tracer distribution.

Lagrangian description using Generalized Langevin model

correctly handles the problem
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From: O.T. Denmead and E.F. Bradley, 1985, Flux-
gradient relationships in a forest canopy, 421- 442
in The forest-atmosphere interaction, eds.
Hutchison & Hicks, D. Reidel Pub. Co.
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