
ESS5203.03 - Turbulence and Diffusion in the Atmospheric Boundary-Layer: Winter 2020 

 

Turbulence & Diffusion in Canopies: 

See Foken, Micrometeorology, Ch 3; Kaimal & Finnigan, Atmospheric Boundary Layer Flows, Ch 3  

 

1) Flow profiles within and above the canopy 
 
Roughness and Displacement Height: 
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The Roughness Sublayer (height = 𝑧𝑧∗) 
 𝑢𝑢′𝑤𝑤′ = − 𝜅𝜅𝑧𝑧
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 ,  𝑤𝑤′𝑇𝑇′ = − 𝛼𝛼0𝜅𝜅𝑧𝑧
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Flow within the Canopy 

 𝑢𝑢(𝑧𝑧) = 𝑢𝑢(ℎ𝑐𝑐) exp �𝛼𝛼 � 𝑧𝑧
ℎ𝑐𝑐
− 1��,  𝛼𝛼 = 0.2 LAI ℎ𝑐𝑐
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2) Failure of K-Theory within the Canopy 

 

Momentum Balance 

 𝑢𝑢∗2 ≠ 𝐾𝐾 𝑑𝑑𝑢𝑢
𝑑𝑑𝑧𝑧

 
 

 
Near-Field / Far-Field Theory  𝐾𝐾𝑓𝑓 = 𝑅𝑅 � 𝜏𝜏
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Counter-Gradient Turbulence, Turbulent and Coherent Structures, Bursts and Sweeps,  
Canopy Decoupling 

 
 


