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Sub-Arctic “hot spot” of variability
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= A sub-Arctic “hot spot” of SSH variability (largely due to mesoscale signals) is
observed in the Lofoten Basin of the Norwegian Sea

LB is the major heat reservoir for the Nordic Seas [Bjork et al., 2001],where large
ocean-atmosphere interactions occur [Nilsen and Falck, 2006; Rossby et al., 2009]



Llenb nccnepoBaHusi

B HN3KO4YaCTOTHYH U3MEHYMBOCTb YPOBHA HopBeXcKoro mops
CyLeCTBEeHHbIN BKNaa BHOCAT rpagueHTHO- BUXPEBble BOJHbI
Tuna tonorpacdunyeckmnx BosiH Poccoun. 3tn BonHbI
onpeaenaroT LUKITOHUYECKOe BpalleHne HeoaqHOpPoAHOCTEN
YPOBHS Mopsi OTHOcUTernbHO weHTpa JIK u nony4ynnu Ha3BaHue
«KOTNOBUHHbIE BOJIHbIY.

Ucnonb3yeMble AaHHbIE:

 CnyTHUKOBbIE anbTUMETPUYECKUE NU3MEPEHUSA: apXUB
AVISO, paHHble SSH n SLA cnytHukoB ERS-1/2 n Envisat

(1/3° Mercator grid).



Circulation in the Lofoten Basin

= The surface cyclonic circulation is not obvious in more recent studies based on longer
drifter records [Bjork et al., 2001; Jacobsen et al., 2003; Koszalka et al., 2011];

= [tis neither present in the most recent mean dynamic topography products, which show
the dominance of an anticyclonic flow.

Trajectories of 100 surface drifters (Sep. 1996 — Aug. 2010)
and geostrophic velocity vectors
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Space-Time Lagged Correlation of SSH Fields

= At each (x,y) we compute the cross-correlations of SSH (h) in square boxes (180x180 km)
for time lags At<=12 weeks [see Fu 2006 and 2009 for details]:

CIJ (Ax,Av,Af) = h(x, v, Dh(x + Ax, v+ Ayt + Af)

= An average velocity vector weighted by the (u,v) = (Ax. /AT ,Ay /AT)-C. C
correlation coefficients (C): (Er '/ ' 1/ ! 1)/21- i

Velocity vectors of SSH anomaly propagation and MDT_CNES-CLS09 (cm)
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Modal Structure: Complex SVD
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Two statistical modes propagating cyclonically:
di-pole and quadri-pole;

The wavelength of the rotating C5VD-1 and
CSVD-2 patterns is approximately 500 km;
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The frequency of waves is not constant.




[pecbpasoBaHue [1MnbbepTa

MaTepuan 12 BUEHNEaMY — cE0B0aHOR AHUMENOMETMM

B watemature 1 0fpafioTke curiance npeodpaszoeanue [unbbepTa — NMHeAHEIA 0NepaTop, CoNOCTARNAKILLHMIA Ka3KD 0 §yHKUMM u{f} PyHELAL H[H(f}} B ToW e obnacTw,

I'Ipeuﬁpam:uaaHue rH.I'II:-EEFITa MoeT DBITh ONpedeneHn B CMEICTE TNAEHOMD 3HaNEHHA MHTEMpana no Kowwu:

L 1 i u(T)
Hu)(t)=-vp. | —=d
(= vo. [ i
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Mpu SEYKPETHOM NPMMEHEHMK NpeofpazoeanuA MunebepTa dyHKUMA MEHABT ZHAK
H(H(u))(t) = —u(t),
NPy YCNOEMA, YT 0Ba NPeoipasoBaHkA CyWBCTEYHT.

Cesa3b ¢ npeobpasosaHuem Pypoe

Mpeabpazoeanne TunsbepTa AENASTCA MHOXHTENEM B CMIEKTPANEHOA 00RACTH.

F(H(u))(w) = —i sgn(w) - Flu)(w),
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BbiBOA, AUCNEPCUOHHbIX COOTHOLLUEHUM
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«JKBUBaNEHTHbIN» b0eTa-adbheKT

B,=H*3(f/H)/0r

10°E

B npeaenax KOTMNOBUHbI, UCKNOYast MaTepPUKOBbIA CKIMOH C CUIbHBIM (DOHOBBIM TEYEHUEM,
beTa-acpdekT meHseTca B npegenax ot ~0 go ~1.5x10-10 m-1 s,



AncnepcUoHHbIe COOTHOLUEeHUA
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