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Introduction

Cooling of the slope current

Table 1. Long-term mean northward along-slope gradients in
, ¢ temperature (dT /dy) and salinity (dS"/dy) in the upper-slope
&_ - domain. A nominal current speed () of 0.1 and 0.2 m s™, based
& on Fahrbach et al. (2001), are used in summer and winter,
;& respectively, fo calculate the depth-integrated mean heat loss

:'\ rates O, (Eq. 2) for the water column illustrated in Fig. 6.
= Layer.z,-z,  dT'/dv ds’*/dy 0. (W)
% ‘ (m) (°C/100 km) (psu/100 km) e
B 5 0-100 —0.32 —0.028 —130
eV =
i, £ 100-500 —0.20 —0.010 —330
S A 0-500 ~0.22 —0.013 —460
: 0-100 —0.42 —0.025 —350
0-250 —0.40 —0.016 —830
100-500 —0.31 —0.004 —1050

0-500 —0.34 —0.008 —1400
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Displacament northward (km)

Data set
Progressive vector diagrams from 200-
250 m depth, 2007-2008
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Linear stability analysis
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. “_* Anecessary condition for instability is that potential
. vorticity, g, attains a local extremum within the domain

3 f_ 4z
— dx
R
.;;,_", “Assume small perturbations to a steady, along-shelf
=+ current f
f . A U — U :
= 4,

n o= n+n,
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Linear stability analysis Sy
Mathematics -l
« We search for normal modes on the form
f“\ ' = a(y)cos(kxr — wt)
) v’ = O(y)sin(kr — wt)

/

n = n(y)cos(kr — wt)

- In a matrix eigenvalue problem that can be solved

“=numerically for a specified bottom topography and

£ current profile

«. For complex o, the solution is unstable, with growth
;fate ,(e foldlng tlme) 1= 1o,

§5 + |nserted into the shallow water equations, this results
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Linear stability analysis pleasy

|dealized topography (double tanh) and UNIS

current profile (skew gaussian jet)
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Time series analysis S
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Time series analysis

Wavelet analysis

Wavelet power spectrum of UC at FO, 205 m depth
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Time series analysis

Time series of unstable conditions

UNIS

The University Centre in Svalbard
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Period [hrs]

Time series analysis vy

Unstable event, 17-feb-2008 s
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Time series analysis

UNIS
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17-feb-2008

Unstable event

v wmensa

[wp]] soueysip Jaysbuoly

Temperature [degC]

[km]

Distance

=]

=]
=]
E_d

—-1000

[w] pdeqg

160 165 170 175 180
Distance [km]

Vi = 0.23 m/s, Lg = 160 km, B

155

Salinity [psu]

40 h, t = 0.77d?

20km, T =

_>}\‘:

16



Time series analysis

Sensitivity analysis
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Time series analysis .y

Sensitivity analysis
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Time series analysis

Rossby number

UNIS

The University Centre in Svalbard

_+ RO=V, /B

‘ o R | NUUUUURSPRNIN SORSRUUUUOSPOOE SOOI SORISPTIOS OO,

0.1

e
=]
@

Ro (Rossby number)
o
&

.71 EESL N NN SN DO OO SRS SR NSRS U | SO SO S W A

——Rossby number
* lnstable conditions

I
NovO7

DecO7

i
Jan08

i |
Feb08 Mar(8
Time [mmnyy]

i
Apr0B

i i
May08 Jun08 Juloa

19



Time series analysis iy

Rotary spectra
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Time series analysis

Complex demodulation/heat flux UNTIS

estimates
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rotating wave field,
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Summary and conclusions UNIS

The University Centre in Svalbard

* The barotropic WSC branch exhibits an asymmetric current

%K profile, resulting in a sharp shear on the shelf side

e Linear stability analysis of the timeseries at FO-F3 indicates that

3 - unstable events are possible, dominantly during the winter
months

.. oscillations matching the wave period preditcted by linear
.f@-.-,‘-a;;_ © . stability analysis are present at significant levels

ff’- The heat loss associated with this process can reach
- "Q‘.’;(_l_OOOW/mZ)

% » Wavelet, rotary spectra and complex demodulation confirm that
R
5

18 4 M -
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Questions? Comments? UNIS
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