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Abstract

Changes in land surface moisture state alter the exchange of fluxes between land and the atmosphere and result in changes in the state of heat and moisture in the lower part of the atmosphere. Evaporative Fraction (EF),
defined as the fraction of Latent Heat Flux to the available surface energy, represents such surface changes in the Surface Energy Balance framework. Given the framework and a boundary layer model, it is feasible to study how
the atmosphere responds to land surface moisture state changes. Here we demonstrate that a simplified atmospheric boundary layer model can produce similar patterns of land-atmosphere interactions to that found empirically
from remotely sensed soil moisture and ground-based precipitation data. The comparison of land-atmosphere interactions is indirect. It is made between two sensitivity analyses:

1) the sensitivity of vapor flux at cloud-base to surface evaporative fractions (EF) around their equilibrium value in the boundary layer model and 2) the sensitivity of precipitation probability to soil moisture perturbations in the
empirical model. In the first sensitivity analysis, we applied equilibrium evaporative fraction between the land and the top of the boundary layer to estimate evapotranspiration across the United States. We find consistent results
between the two approaches, with positive interactions in the western and negative interactions in the eastern of the United States. Results indicate surface moisture state changes result in the different tendencies of shallow
cloud formation depending on location. The different evolutions of the boundary layer, and in particular the interaction of the boundary layer height and the lifting condensation level, explain the resulting patterns. Analyzing the
sensitivity of fluxes to perturbations of evaporative fraction around the equilibrium evaporative fraction enhanced our understanding of hydrology-related issues in regions where in-situ measurements are not available.
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» Equilibrium Evaporative Fraction could be an alternative way to
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