Environmental impact of forest vs. grassland in a coupled land-atmosphere system
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Simulations show warmer ABL over forest over the
whole range of soil moisture and initial tempera-
ture. The temperature difference is largest under
dry and warm conditions. Correlated differencesin
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Fluxnet observations over forest and grassland =
reveal different response in the surface energy {-05
balance during heat wave days (HWDs). 1o
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A simple model that couples the Ian.d surface o - £ o
energy balance with the atmospheric bound- Slaivelellmestue 1%
ary layer is used to explore these differences.
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In spite of the higher temperatures, evapotranspiration
LE is larger over forest under wet conditions. The
sensible heat flux H is larger over forest and the differ-
ence decreases with wetness.
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Attribution of the factors impacting difference in the
land energy balance reveals a key role for the positive
VPD feedback loop, in which partial stomatal closure
in response to VPD increases VPD further by increas-
ing H. This effect is largest under warm and dry condi-
tions. Albedo a and roughness z; accomodate higher
forest LE under wet conditions.
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N The analysis shows that factors controlling the

difference in flux partitioning between forest and
grassland vary considerably in magnitude with
moisture availability and temperature.
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