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Outline

Brief review of evening decay hypotheses in current
literature

Description of the Boundary Layer Late Afternoon and
Sunset Turbulence (BLLAST) experiment and setup

Comparison of BLLAST TKE decay results to Nadeau
(2010), Goulart (2010), and Sorbjan (1997)

Discussion of the competing buoyancy and mechanical
TKE production processes during the decay
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Hypotheses from the
e H1 — Surface HeaLFilte‘ﬁaetrhlyr € to zero” The

volume integrated turbulence quantities are only a
function of the initial CBL state and t/t* (Nieuwstadt &
Brost) |

« H2 — Gradually Decaying Surface Heat Flux Turbulent
decay is dependent on 2 time scales t* and tr (Sorbjan)

* — —
* H3 — Limiting Cases (Sorbjan) t /1" > 0 Hs=0 @10

. [t*¥ — o0 Constant Hs
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Hypotheses (cont.)

 H4 —Mechanical effects in the boundary layer increase
with decreasing z/L to the extent that in the lower part of
the convective boundary layer, the mechanical term is

dominant (Goulart)
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Experimental Setup
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Sampling
Parameter Sensor frequency
(or period)

Height of
measurement

Wind component U
Wind component V CSAT Campbell sonic anemometer
Wind component W (UTAH)

Sonic temperature
Specific humidity
CO2 concentration

Black body temperature of
radiometer

Outgoing global radiation
Incoming global radiation CNR1 KIPP & ZONEN
Outgoing longwave (LA)
radiation

Incoming longwave
radiation

Temperature
Relative humidity
Wind component U
Wind component V CSAT Campbell sonic anemometer
Wind component W (UTAH)

Sonic temperature

10 Hz

LICOR 7500 (LA)

Campbell HMP45 (LA)
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IOP 1 — 15 June 2011
IOP 2 — 19 June 2011
IOP 3 — 20 June 2011
IOP 4 — 24 June 2011

IOP 5 — 25 June 2011
IOP 6 — 26 June 2011
IOP 7 — 27 June 2011
IOP 8 — 30 June 2011
IOP 9 — 01 July 2011

IOP 10 — 02 July 2011
IOP 11 — 05 July 2011
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'« Time from start of deca
o tw t !
kT Z W, < Deardorff Velocity
~ . Z - Depthof ABLatt =0
W, = ngi FHSrC I:Hsfc' Kinematic Sensible Heat Flux
"V —
9\, * Potential temperature
[ [ [ u' ® .
TKE = 5[(U )2 n (V )2 n (W )2J Perturbation from u mean vel.
U . Acceleration due to gravity
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With the Shear term
Without the Shear term
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Forest Site TKE 31.55m (Red) and 21.84m (Blue)

Slow Decay
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Summary

 Two decay regimes are observed in the roughness sub
layer

Mechanical Shear within the boundary layer varies as
the transition nears requiring models to consider
additional atmospheric conditions when calculating the
mechanical production of TKE

 There is a possible delay of the start of the rapid decay
period with increased mechanical production of TKE
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Questions?




