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1. Eddy length scale
• Rossby radius
𝐿𝐿𝐷𝐷 = ⁄𝑁𝑁𝑁𝑁 𝑓𝑓
𝑁𝑁↑ ⇒ 𝐿𝐿↑

• What happens to the eddies, in well-controlled experiment with 
increased N and unchanged jet?

5. References
1. Hassanzadeh, P., & Kuang, Z. (2016). The linear response function of an idealized atmosphere. Part I: 

Construction using Green’s functions and applications. Journal of the Atmospheric Sciences, 73(9), 3423-3439.

2. Increase N without changing the jet
With linear response function of an idealized dry atmosphere 
(Hassanzadeh & Kuang, 2016), we can find the required forcing 𝐟𝐟0 to 
archive a prescribed mean state change 𝐱𝐱𝟎𝟎

�̇�𝐱 = 𝐀𝐀𝐱𝐱 + 𝐟𝐟 ⟹ 𝐟𝐟0 = −𝐀𝐀𝐱𝐱𝟎𝟎

Forcing in T (K/day) and U (m/s/day)

ΔT (K) and ΔU (m/s)

• Contour: control run; Shading: change; Thick black line: mean wavenumber in 
control run; Dash green line: mean wavenumber in perturb run

• 𝑁𝑁↑⇒𝐿𝐿↓, agrees in sign with Rhines scale, but not Rossby radius

3. Results

4. Conclusion
• Linear response function helps to increase N without changing the jet
• 𝑁𝑁↑⇒𝐿𝐿↓, agrees qualitatively with Rhines scale

• Eddy kinetic energy decreases for all wavenumbers and latitudes
• u’v’ mostly weakens, except a local strengthening around zonal wavenumber 8 and 

40°S, due to more correlated u and v

• Rhines scale

𝐿𝐿𝛽𝛽 = �𝐸𝐸𝐸𝐸𝐸𝐸 𝛽𝛽
𝑁𝑁↑ ⇒ EKE↓ ⇒ 𝐿𝐿↓
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