Update on GENESIS

Studying coherent structures in the boundary layer

2nd May 2017




Overview

|. Sources of interaction in the boundary layer
2. Spatial size and magnitude of BL structures

3. Compatibility with Exeter multi-fluid
framework
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| . Sources of interaction

Boundary-layer coherent structures and phenomena
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2. Magnitude of BL structures

Cross-correlations of 8/, g and w binned by w (bin width Aw = 0.1m/s, 200 samples per bin)
in z=100.0m cross-section from UCLALES RICO simulation at t=480min
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2. Magnitude of BL structures

mean of binned correlation in RICO LES at t=480min
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® Acceleration largest for most buoyant air, causes
stretching of profile with height

® Good fit with parabolic profile => easy to
parameterise
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2. Spatial size of BL structures

Examining averaging area for steady-state in RICO LES
at z=700.0m
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® Averaging over ~2km gives ~2% error in
representing mass-flux

Tuesday, 2 May 17



3. GENESIS and Exeter multi-fluid
framework

Notes from John Thuburn’s visit relevant to GENESIS
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Figure 1: At the resolution of a tradional GCM grid-column (left) the actual atmospheric state may
contain a number of convective updrafts (which are smaller than the width of the column Azgen),
however traditional GCMs only represent the horizontal mean state. In the multi-fluid framework the
column is split into multiple fluids before averaging, each with their own state. For example (right)
the environmental air may be classed as one fluid (1) and all convective updrafts may be grouped as
second fluid (I1)

The multi-fluid framework (Thuburn et al. (2017)) aims to remove the existing splitting of atmospheric
flow (“dynamics” and “physics”) which is used in Global Circulation Models (GCMs), this allows for
o short time-scale communication from convection to large-scale
o communication between neighbouring columns in GCM
o representation of deviations from horizontal mean state in a single column

The model equations contain a conservation equation for mass, momentum and entropy (or a potential
temperature derivative if sought) for each fluid which only has contributions from each particular fluid
(interaction between fluids are represented by d;; in the momentum equation)
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Next steps

® Bob Plant visiting Tuesday May 23rd

(extensions to bulk plume model)

® Continuing literature review on influences

on BL structures

® “Thermal vs plume vs bubble vs ... next

week

® Build up catalog of previous LES to identify




