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Desire to understand dispersion of particles in perennial crop
canopies: primarily vineyards

Nathan E. Miller

Motivation e Need to know mean field and turbulent fluxes
e Previous work in ‘homogeneous’ plant canopies
[e.g. Aylor & Ferrandino 1989; Finnigan 2000]
Urban canopies
[e.g. Klein et. al. 2007; Hanna & Baja 2009]
Trellised canopy
[e.g. Bailey et. al. 2013, 2014]
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Nathan E. Miller

What impact does the relationship between canopy
architecture and the above-canopy wind direction have on
turbulent transport in a trellised canopy?

Motivation

Studied in a vineyard in Oregon:
e 2011 & 2013 [Miller et. al. 2012, 2014a, 2014c]

Particle release events using inert fluorescing microspheres

e § = the angle between vine row direction and above-canopy
wind direction

6 = 0 for parallel, § = £90 for perpendicular
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Grape Vineyard

o Relatively flat

e N-S oriented rows
Field Study

Monmouth, Oregon
44° 49’ 28" N
123° 14" 16" W

2 Separate Campaigns

e Sept-Oct 2011
5 weeks

e LAl=14

e Aug 2013
4 weeks

e LAI=1.0
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e Campbell Scientific Equipment:
et Stady e 6 CSAT3 Sonic Anemomenters
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e CR3000 datalogger
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Flow Results
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Flow Results
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Flow Results
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Flow Results
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Ejections =
u <0, w >0
Sweeps =
u' >0, w <0

Flow Results 35 B

Compare to:
Finnigan 2009,
Bailey et. al. 2013
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Flow Results

Flow Field Results: Energy Spectra

Row-parallel component
Parallel winds Perpendicular winds
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Flow Results

Flow Field Results: Energy Spectra

Row-perpendicular component
Parallel winds Perpendicular winds
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Flow Results

Flow Field Results: Energy Spectra

Vertical component
Parallel winds Perpendicular winds
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Flow Results

Flow Field Results: Spectra peak scale
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e f of max energy
not affected by ¢
when z > h

® finaz INCreases
with § in the
canopy

e Canopy more
efficient at
breaking up larger
scales at larger 67
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Flow Results
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with stability
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Finnigan 1994]

e Not true at
z = 0.4h

e Canopy has less
influence on MC or
MS flows?
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Conducted experiments in an Oregon vineyard

e The canopy architecture results in wind channeling within the
Conclusions aiS|eS

d/h increased with &
Ls/h and TKE decreased with §

Ejection-to-sweep ratio showed dependence on §

Sfmaz increased with § in the canopy
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Examine similar statistics for vineyards on slopes

e Coming this August

e Compare to fast response parameterized models like QUIC
[Nelson 2009]

[Miller et. al. 2014b]
e Compare to Price’s wind-tunnel results [Price et. al. 2014]
e Compare to Bailey's LES results [Bailey et. al. 2013, 2014]

e Study particle dispersion within the vineyard under variety of
conditions

[Miller et. al. 2012, 2014a, 2014c]

Conclusions
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Conclusions

Thank You
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