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LAFE Objectives and Realization

The objectives of LAFE are to:

Determine turbulence profiles and
investigate new relationships among
gradients, variances, and fluxes

Map surface momentum, sensible
heat, and latent heat fluxes using a
synergy of scanning wind, humidity,
and temperature lidar systems
Characterize land-atmosphere
feedback and the moisture budget at
the SGP site via the new LAFE sensor

synergy
IV. Verify large-eddy simulation model

runs and improve turbulence
representations in mesoscale
models.
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1) Entrainment Fluxes and Variances
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Wulfmeyer et al. BLM 2010, Turner et al. JTECH 2014, Wulfmeyer et al. JAS 2016, Osman et al. JGR in review 2019
[\ UNIVERSITY OF @
Yy HOHENHEIM  June 10, 2019 ARM/ASR Pl Meeting, Rockville, USA




1) Surface Layer Studies
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Considerably better agreement achieved with Richardson number
approach, also in other regions.
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Il) Surface Layer Studies
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Observations question the validity of Monin-Obukhov theory. Advanced
parameterizations of surface fluxes in complex terrain necessary?
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ARM site
.
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Summary

LAFE processed further to address all four scientific objectives
First simultaneous measurement of sensible and latent heat
flux profiles

Test and development of new relationships between variances,
fluxes, and gradients

MOST questioned by LAFE observations, Richardson number
approach seems to work much better

Water-vapor budget analyses ongoing (not shown)

Nested model configuration for simulations down to the
turbulence-permitting scale available

Results will be used to verify LES and turbulence
parameterizations as well as to develop new ones.

Great opportunity for process studies and collaborations
merging observationalists and modelers.
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