Sentinel Vision

arss Von Karman vortex streets over Van Mayen

26 March 2020
Sentinel-1 CSAR EW acquired on 18 April 2016 from 17:53:29 to 17:54:34 UTC
Sentinel-1 CSAR EW acquired on 30 September 2016 from 06:57:58 to 06:58:37 and from 17:28:57 to 17:30:01 UTC
Sentinel-3 OLCT FR acquired on 30 September 2016 at 11:44:05 UTC
Sentinel-3 SLSTR RBT acquired on 27 March 2017 at 11:29:09 UTC
Sentinel-2 MSI acquired on 27 March 2017 at 12:31:31 UTC

Author(s); Sentinel Vision team, VisioTerra, France - svp@uvisioterra.fr
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Fig. 1 - S3 SLSTR.[QZE.OB.Z‘(J}S] - S8 thermal band with colour map - Thermal view of a Von Karman vortex street over Van Mayen. 3D view
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https://www.sentinelvision.eu/hyperlook/15b3801671f5463da7519662ad87bcde
mailto:svp@visioterra.fr
https://www.sentinelvision.eu/hyperlook/9047e78c6fc14c8eb358c7d7eb5e879e
https://www.sentinelvision.eu/hyperlook/f1920a2bbd8a438f987ae902444422a1

Fig. 3 - 51 (01.03.2018) - hh polarisation - Radar view at the same date.
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In an article dedicated to Von Karman vortex streets, a NASA's OceanColor wrote: "Both the ocean and atmosphere are fluids, in constant motion.
On our limited 'human'-scale, we are aware of this motion when we feel the wind blow, or when we encounter a current running along the beach
while swimming. Yet our eyes alone can rarely observe the larger scale of fluid motion in the ocean and atmosphere."

¥ ©Data: GEBCO @ Data : Natural Earth

Fig. 4 - S3 SLSTR [27.03.2017] - 58 thermal band with colour map - Another example of von Karman vortex street over Van Mayen.
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"A vortex street is a linear chain of spiral eddies called von Karman vortices. Von Karman vortices are named after Theodore von Karman, who first
described the phenomenon in the atmosphere. Dr. von Karman was a cofounder of NASA's Jet Propulsion Laboratory."



https://www.sentinelvision.eu/hyperlook/0daec0f892f242daa3ea5b7558f48806
https://www.sentinelvision.eu/hyperlook/70e5aa2c69c84bab83596fb1ced3d801

Fig. 5 - 53 OLCI (27.03.2017) - 10,6,3 natural colour - Associated OLCT view.
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"Von Karman vortices form nearly everywhere that fluid flow is disturbed by an object. In the cloud images shown on this page, the 'object’ that is
disturbing the fluid flow is an island or group of islands. As a prevailing wind encounters the island, the disturbance in the flow propagates

downstream of the island in the form of a double row of vortices which alternate their direction of rotation."

3D view
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"The image below [courtesy of Cesareo de la Rosa Siqueira at the University of Sao Paulo, Brazil] is from an animation showing how a von Karman
vortex street develops behind a cylinder moving through a fluid.



https://www.sentinelvision.eu/hyperlook/2721e7e55d744082a646461966dccb3a
https://www.sentinelvision.eu/hyperlook/3dda56cbd20449628015bc2d48731505

Animation representing the two-dimensional flow patterns behind a rounded obstacle, known as a Von Karman vortex street - Source: NASA's
OceanColor.

Fig. 7 - S1 (27.03.2017] - hh polarisation - A Sentinel-1 image acquired on the same day.
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"As a fluid particle flows toward the leading edge of a cylinder, the pressure on the particle rises from the free stream pressure to the stagnation
pressure. The high fluid pressure near the leading edge impels flow about the cylinder as boundary layers develop about both sides. The high
pressure is not sufficient to force the flow about the back of the cylinder at high Reynolds numbers. Near the widest section of the cylinder, the
boundary layers separate from each side of the cylinder surface and form two shear layers that trail aft in the flow and bound the wake."


http://oceancolor.gsfc.nasa.gov/cmsdocs/educational_material/VariousViewsofvonKarmanVortices.pdf
https://www.sentinelvision.eu/hyperlook/f3beba27543e47509249b214f95707d5
https://www.sentinelvision.eu/hyperlook/c3147f2e74c74ad3934c352d5232da29
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L[I image acquired the same day.

w, the shear layers roll into the near wake, where they fold on each other and coalesce into
called a vortex street, trails aft in the wake."

which is in contact with the cylinder, moves much more slowly than the outermost portion of the

shear layers, which is in contact with the free flo
0,6 colour composite

53 OL(I (30.09.2016) - 18,1
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"Since the innermost portion of the shear layers,
discrete swirling vortices. A regular pattern of vortices,

Fig. 9



https://www.sentinelvision.eu/hyperlook/c7f8e8f397c44105a14a463096a67087
https://www.sentinelvision.eu/hyperlook/a1af5b648bb244fcb7fbdfa3a5cc6249

"Von Karman vortices form at all scales of fluid motion. The picture above shows a complex vortex street formed in a flowing film of soap with two
cylinders in the fluid flow" - Source: NASA's OceanColor.

Fig. 10 - 51 (30.09.2016] - hh polarisation -,‘Acending view later in the day. _ 3D view

The views expressed herein can in no way be taken to reflect the official opinion of the European Space Agency or the European Union.
Contains modified Copernicus Sentinel data 2019, processed by VisioTerra.

More on European Commission space: ’ Youlmi:
More on ESA: ’ YouliMif: S-1 website S-2 website S-3 website

More on Copernicus program: , 'fﬂ“ TU'JE Scihub portal Cophub portal Inthub portal Colhub portal

More on VisioTerra: ’ b (i1 Tube Sentinel Vision Portal Envisat+ERS portal Swarm+GOCE portal
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