Mean Turbulent Shear Stress u'w' at z = h

Context & Motivations

Wind damage is the most important disturbance to European forests. 

Results

Mean Horizontal Wind Velocity U

Ratio Gap/Forest Width Single Edge ∼ 1/2 ∼ 1 ∼ 3/2 ∼ 5/2 ∼ 7/2
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Results

Mean Turbulent Kinetic Energy TKE

Ratio Gap/Forest Width Single Edge ∼ 1/2 ∼ 1 ∼ 3/2 ∼ 5/2 ∼ 7/2
Christopher Poëtte -Fragmentation of the landscape:

October 28, 2015 Impact on atmospheric flow and tree stability

12/22 u * eff 2 = ⟨ -u ′ w ′ ⟩ x,y ,z=h + ⟨ -u ′′ w ′′ ⟩ x,y ,z=h (1) 
Normalisation for energy

u e = ( ⟨ U ⟩ x,y ,z=h * u 2 eff ) 1/3 (2)
Christopher Poëtte -Fragmentation of the landscape: October 28, 2015 Impact on atmospheric flow and tree stability The pattern of wind speed and turbulence back from the first edge is with U at tree top increasing and TKE decreasing as gap size increases No enhancement of turbulence is noticeable at a particular level of fragmentation Single Edge and ∼ 7/2 are the extrem values that can be reached Forests fall into two main groups: forests with small gaps (Ratio Gap/Forest ≤ 1) showing similar behavior to a single edged forest & forests with large gaps (Ratio Gap/Forest ≥ 1.5) acting more like isolated forest blocks A robust local normalization has been design to allows to bring measurements to equilibrium that will allows comparison with numerical simulations or field experiments 

NEXT STEPS

  Example from Storm Klaus in 2009: Directly destroyed 43.1 Mm 3 timber (14% of the standing volume) Direct cost to sector > e1 billion, total economic loss ∼ e3 billion Key Questions: Does fragmentation of forest landscape induce/increase turbulence? Is there a specific forest configuration that mitigates/enhances turbulence formation? The Pye Lab. Wind Tunnel, CANBERRA, Australia Diagram of the Pye Lab Wind Tunnel (taken from Böhm (2000), modified from Wooding (1968))Dimensions of the working section:

  Compare wind tunnel measurements against Large-Eddy Simulation (LES) ModelUse LES to look at a much bigger range of forest fragmentation Predict the impact of forest fragmentation on the risk of wind damage to forests Christopher Poëtte -Fragmentation of the landscape:October 28, 2015 Impact on atmospheric flow and tree stability
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