
Planetary boundary layer
Lecture 6

Chap 6.1-6.4



Homework

6.5 – Maria 

6.7 – Mariana 

6.10 – Sara

6.14 – Cátia

6.16– Diogo 

6.17 – Florian

6.27 – Jason



Obukhov length

× 𝑘𝑧/𝑢∗
3

𝑘 – von Karman (~0.4) 



Obukhov length

Stability index for the 
surface layer

𝑘 – von Karman (k ≈ 0.4) 



Obukhov length



𝜁 = 𝑧/𝐿



𝑧

𝐿
𝑣𝑠 𝑅𝑖



Stability 𝑅𝑒 and 𝑅𝑖



Turbulence closure (Chap. 6)



Unknowns in each order of closure



Rules to follow



Example 





First order closure





Mixing length



𝑅 = 𝑤′𝑞′







K(z)



Ekman spiral



K=const, align with geostrophic wind



The spiral







Ekman spiral in the ocean





In chapter 6

We won’t study 6.5 and after sections (higher order closures)



Past Homework

5.2 – Jason 

5.3 – Maria 

5.5 – Mariana 

5.7 – Sara

5.12 – Cátia

5.14 – Diogo 

5.22 – Florian


