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𝑀𝑜𝑚𝑒𝑛𝑡𝑢𝑚	(𝜈) = 1	𝑥	10!"	𝑚#𝑠!$ 
 
𝑇ℎ𝑒𝑟𝑚𝑎𝑙	(𝜅%) = 1.4	𝑥	10!&	𝑚#𝑠!$ 
 
𝑆𝑎𝑙𝑡	(𝜅') = 1	𝑥	10!(	𝑚#𝑠!$ 

𝑇𝐾𝐸	𝐷𝑒𝑒𝑝	𝑂𝑐𝑒𝑎𝑛	(𝜖) = 10!(	𝑊𝑘𝑔!$ 
 
𝑇𝐾𝐸	𝑆𝑢𝑟𝑓𝑎𝑐𝑒	𝑂𝑐𝑒𝑎𝑛	(𝜖) = 10!)	𝑊𝑘𝑔!$ 
 
𝑇𝐾𝐸	𝐿𝑜𝑤	𝐴𝑡𝑚𝑜𝑠𝑝ℎ𝑒𝑟𝑒∗	(𝜖) = 10!+	𝑊𝑘𝑔!$

 

𝑲𝒐𝒍𝒎𝒐𝒈𝒐𝒓𝒐𝒗:								𝑳𝒌	~	𝟐𝝅T
𝝂𝟑

𝝐
W

𝟏
𝟒

 

𝑴𝒐𝒎𝒆𝒏𝒕𝒖𝒎 

𝑆𝑢𝑟𝑓𝑎𝑐𝑒	𝑂𝑐𝑒𝑎𝑛:								𝐿0 	~	2𝜋 _
($	3	$4!"	5#6!$)%

$4!&	809!$
`
$
' = 3.53	𝑥	10!+	𝑚𝑒𝑡𝑒𝑟𝑠  

 

𝐷𝑒𝑒𝑝	𝑂𝑐𝑒𝑎𝑛:														𝐿0 	~	2𝜋 T
(1	𝑥	10!"	𝑚#𝑠!$)+

10!(	𝑊𝑘𝑔!$
W

$
:
= 3.53	𝑥	10!#	𝑚𝑒𝑡𝑒𝑟𝑠 

 
 

𝑩𝒂𝒕𝒄𝒉𝒆𝒍𝒐𝒓:											𝑳𝒃	~	𝟐𝝅T
𝜿𝟐𝝂
𝝐
W

𝟏
𝟒

 

 	
𝑻𝒉𝒆𝒓𝒎𝒂𝒍 

𝑆𝑢𝑟𝑓𝑎𝑐𝑒	𝑂𝑐𝑒𝑎𝑛:	𝐿=	~	2𝜋 T
(1.4	𝑥	10!&	𝑚#𝑠!$)# ∙ (1	𝑥	10!"	𝑚#𝑠!$)

(10!)	𝑊𝑘𝑔!$)
W

$
:
= 1.32	𝑥	10!+	𝑚𝑒𝑡𝑒𝑟𝑠 

 

𝐷𝑒𝑒𝑝	𝑂𝑐𝑒𝑎𝑛:	𝐿=	~	2𝜋 T
(1.4	𝑥	10!&	𝑚#𝑠!$)# ∙ (1	𝑥	10!"	𝑚#𝑠!$)

(10!(	𝑊𝑘𝑔!$)
W

$
:
= 1.32	𝑥	10!#	𝑚𝑒𝑡𝑒𝑟𝑠 

 
 

𝑺𝒂𝒍𝒕 

𝑆𝑢𝑟𝑓𝑎𝑐𝑒	𝑂𝑐𝑒𝑎𝑛:	𝐿=	~	2𝜋 T
(1	𝑥	10!(	𝑚#𝑠!$)# ∙ (1	𝑥	10!"	𝑚#𝑠!$)

(10!)	𝑊𝑘𝑔!$)
W

$
:
= 1.12	𝑥	10!:	𝑚𝑒𝑡𝑒𝑟𝑠 

𝐷𝑒𝑒𝑝	𝑂𝑐𝑒𝑎𝑛:	𝐿=	~	2𝜋 T
(1	𝑥	10!(	𝑚#𝑠!$)# ∙ (1	𝑥	10!"	𝑚#𝑠!$)

(10!(	𝑊𝑘𝑔!$)
W

$
:
= 1.12	𝑥	10!+	𝑚𝑒𝑡𝑒𝑟𝑠 

 
The scales at which turbulent mixing transitions to molecular diffusivity is an order of magnitude 
greater in the deep ocean relative to the surface layer. This conclusion expected as the greater the 
dissipation rate, the more energy is within the energy spectrum, resulting in a smaller scale.  



Atmosphere 
 
* Kantha. L., & Hocking W. Dissipation rates of turbulence kinetic energy in the free 
atmosphere: MST radar and radiosondes J. Atmos. Solar & Terr. Physics  
(2011) https://doi.org/10.1016/j.jastp.2010.11.024 
 
 

𝑲𝒐𝒍𝒎𝒐𝒈𝒐𝒓𝒐𝒗:								𝑳𝒌	~	𝟐𝝅T
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𝑀𝑜𝑚𝑒𝑛𝑡𝑢𝑚	(𝜈) = 15	𝑥	10!"	𝑚#𝑠!$ 
 
𝑇ℎ𝑒𝑟𝑚𝑎𝑙	(𝜅%) = 20	𝑥	10!"	𝑚#𝑠!$ 
 
𝑴𝒐𝒎𝒆𝒏𝒕𝒖𝒎 

𝐴𝐵𝐿:								𝐿0 	~	2𝜋 T
(15	𝑥	10!"	𝑚#𝑠!$)+

10!+	𝑊𝑘𝑔!$
W

$
:
= 8	𝑥	10!+	𝑚𝑒𝑡𝑒𝑟𝑠 

 

𝑩𝒂𝒕𝒄𝒉𝒆𝒍𝒐𝒓:											𝑳𝒃	~	𝟐𝝅T
𝜿𝟐𝝂
𝝐
W

𝟏
𝟒

 

 	
𝑻𝒉𝒆𝒓𝒎𝒂𝒍 

𝐴𝐵𝐿:	𝐿=	~	2𝜋 T
(20	𝑥	10!"	𝑚#𝑠!$)# ∙ (1	𝑥	10!"	𝑚#𝑠!$)

(10!+	𝑊𝑘𝑔!$)
W

$
:
= 9	𝑥	10!+	𝑚𝑒𝑡𝑒𝑟𝑠 

 
 
The scale of turbulent mixing of momentum appear to be similar orders of magnitude for 
momentum in both the surface ocean and atmosphere. However, the thermal mixing occurs at an 
order of magnitude smaller in the atmosphere suggesting a greater amount of energy in the 
atmosphere relative to the ocean surface.  


