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SAR revealing hot-spots of internal solitary waves
INn the Eurasian Arctic
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MOTIVATION DATA and METHODS EXAMPLE : ISW near Franz Josef Land
* Internal waves (IWs) are important for dynamics of the Arctic « We analize about 3000 Envisat ASAR images for the north
Ocean. Norwegian, Greenland, Barents, Kara and White seas.
* Recent In situ observations indicate enhanced IW-related vertical * IW parameters are extracted in semi-automated way from hand-
mixing over rough topography fostering the diffusion of heat from made transects crossing IWs (MATLAB-based code)
Atlantic water to the Arctic Ocean [1]. List of obtained IW parameters D

* Yet, the locations of enhanced IW activity and mixing still remain * W packet area/ crest length
* Number of waves in packets

unclear. * Max/min wavelength in packets
* In the vicinity of the critical latitude (74.5° N) tidally generated IWs *  Average phase speed for consecutive IW packets

are similar to unsteady lee waves with short spatial and temporal QZCT;‘;?J?,?}';';?;;‘*“"J” |

scales and propagate in the form of packets of internal solitary e Max/Min NRCS modulations by IWs '

waves (| SW) [2] e Background winds (speed & direction) i

: e Angle bet SAR look & IW directi

« ... as those frequently observed by space-borne Synthetic . Azglg betvean wind & MW diraction

Aperture Radars e Depth (IBCAO 2km)

e SAR imaging geometry along the transect
MAIN RESULTS 4290 ISW PACKETS WERE IDENTIFIED IN 2880 ASAR IMAGES
SAR data coverage of the Arctic seas Spatial distribution of leading wavefronts in the ISW packets
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MASS CONTENT OF THE UPPER OCEAN

Estimation of mass content of the upper ocean layer from SAR observations of IW
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. KEY RESULTS
oy o =« We present a first account on the ISW activity in the seasonally ice-
/ . " free Arctic seas using high resolution space-borne SAR images
- . | ks o e e« Analysis of 2880 Envisat ASAR images taken in June-October 2007-
o oo R 2011 led 4290 ISW packet
Envisat ASAR, 13 August 2010 MODIS SST gradient _Radarsat-2, 29 July 2012 " NE6.0° N SN T 0 E  awoE i0E reveale . .pac eis. _
BB, i 7 | 2, Summer 2010 = ) ' « Hot-spots of ISW activity in the selected Arctic seas have been
sonf ' transforming {-50 Identified.
into intensive A=1.7 km A=1.4 km .
ISW packets [ 51 . Mo.st frequently ISWs are found over the steepest continental slope
strongly 'ead:.m f regions.
i eneration o . . . . . .
affgctllng thef E‘rge_scale IWs « Detailed spatial and kinematic ISW properties were obtained.
’ . . .
e e crossing the - Regions with large-scale nonlinear ISW packets (wavelengths of 2-5
\ entire sea km and crest lengths >200 km) were identified.
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