Deutscher Wetterdienst g
Wetter und Klima aus einer Hand N ‘

Offline sensitivity studies on root
parameterisation in the TERRA module
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Motivation

Large impact of vegetation on energy- and water exchange between soil and
atmosphere (water cycle, radiation, dynamics)
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Aquitard

Second aquifer

__ Moene & van Dam (2012)

Atmospheric models (weather, climate) need a reliable root parameterization in
order to realistically represent the main vegetation effects in the annual cycle.
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Transpiration parameterization (Dickinson 1984)
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Present variants

Vertically constant root
fraction with

varying max. depth
(COSMO-EU)

Exponential decrease of root
fraction with depth, but
varying max. depth (optional
in TERRA V4.13)

Exponential decrease of
root fraction with depth
(Zeng, 2001, CLM)
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Root parameterization (Arora and Boer, 2003)

profile functions (grass)
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COSMO root parameterization
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Conclusions

* The root parameterization should only be improved in the COSMO mo-
dels together with the soil heat conduction and if the shading effect of the
vegetation is considered.

* A time-constant exponential root profile is sufficient in order to simulate
the soil moisture development in the annual cycle.

* At present, the root parameterisation by Arora and Boer (2003) fits the
annual soil moisture cycle at best. Moreover, it is open for future develop-
ments.
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Many thanks for your attention!
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