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3) Meridional variation

➢ Larger values of L are found in mid-latitudes during winter time.

➢ The values of L observed in the Southern Hemisphere are larger than the ones in

the Northern Hemisphere.

➢ The seasonal differences for L are larger in the Northern Hemisphere than that in

the Southern Hemisphere.

1) Global distribution

Spatial differences for L are observed, with larger values in mid-latitudes, and
smaller ones around the tropics.

2) Probability density function for LDefinition of L:

L=0
𝑅
𝜌 𝑟 𝑑𝑟 ,

𝜌 𝑟 =
Hs(𝑥)Hs(𝑥 + 𝑟)

Hs2
.
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Abstract
The integral length scale (L) is treated as the characteristic scale of the largest scale of motions in the turbulent flow. The ocean surface waves show

complex turbulence-like dynamics. In this work, the L of ocean surface waves are studied with the China France Oceanography Satellite (CFOSAT)

collected along-track significant wave data. The results show that the L possess evident spatial and temporal variations, with a mean value around 80

km. Larger L are found in mid-latitudes as compared to the ones in tropical regions; the scales observed in the Southern Hemisphere are larger than the

ones in the Northern Hemisphere. For the seasonal differences, larger ones are found in winter than in summer. The results presented in this work may

be applicable to oceanic models, and also extend our understanding of ocean surface turbulent motions.

Data
➢ CFOSAT along-track significant wave height (Hs) data are used
(2019-2022).

Method

Summary

(a) Spatial and temporal variations of the integral scales for CFOSAT observed Hs

are obtained.

(b) Larger integral scales are found in mid-latitudes during winter time.

(c) The values of L are mainly from 50 to 150 km, and the more probability value is

around 100 km.

(d) The integral scales are found larger in the Southern Hemisphere than the ones

in the Northern Hemisphere.
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Results

Figure 1. (a) CFOSAT observed Hs data during typhoon event
(colored line). (b) Corresponding along-track wind speed (black dots)
and Hs (red dots).

Figure 5. (Colored curves) Meridional variations for L in four seasons.

Figure 3. The global distributions of L in (a) spring, (b) summer, (c) autumn, and (d)
winter.

in which R is the scale where the
autocorrelation function 𝜌 𝑟 falls

to
1

𝑒
, and 𝜌 𝑟 is defined by:

Where Hs(𝑥) is the value of Hs
corresponding to the location of 𝑥,
𝑟 is the distance between two
points, <.> means average.

The values of L are mainly found on the
ranges from 50 to 150 km, with the more
probability value around 100 km.

Figure 4. Measured probability density function for L.
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