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Motivation

A Al | -atihhasphere coupling is local

el nitially.

A Coupling fAstrengtho
iImportant for weather & climate.
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Land -atmosphere interaction
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Figure 1. Schematic showing some important land surface-
atmosphere interactions on different timescales.
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Land -atmosphere interaction
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Land -atmosphere interaction
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Land -atmosphere interaction

van Heerwaarden
et al (2009)

Negative feedback
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among variables
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Figure 1. Feedbacks in the coupled land—atmosphere system. Closed

arrows represent positive relationships, and open arrows negative

relationships. Each of the three feedbacks has a distinct line style. LE

is the latent heat flux, H is the sensible heat flux, # is the bulk potential

temperature of the CBL, g is the bulk specific humidity of the CBL
and h is the CBL height.



Land -atmosphere interaction
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Coupling parameters

Parameters respond to interaction of land,
boundary layer, and entrainment processes:

A Effect on relative humidity tendency (&
potential for boundary -layer clouds).

A Effect of soil moisture on surface
evaporation (or evaporative fraction).

A Findell convective pot e
Tuinenburg).

A Betts mixing diagrams (



Coupling parameter:
Relative humidity tendency
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Coupling parameter:
Relative humidity tendency & clouds
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Coupling parameter:
Soll moisture & evaporative fraction
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Q --> 0, strongly coupled : strong turbulence,

strong stomotal control, e.g. forests.

Q -->1, weakly coupled : weak turbulence,

weak stomotal control, e.g. grass/crops. 13



Coupling parameter:
Omega parameter & RH tendency
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Coupling parameter:
Influence of surface conditions on precipitation

Regional Categorizations
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A Convective Triggering Potential - Humidity
Index (lower atmosphere, 950 -850mb)

A Feedbacks based on atmospheric state:
atmospheric stability & low  -level moisture.

Obbe Tuinenburg (Wageningen University: obbe.tuinenburg@wur.nl)
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