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Connectivity to local atmospheric forcing and sea ice cover
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Increased intrusion of warm Atlantic Water

Yerm anch Svalbard branch
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Increased ocean temperature and reduced sea ice cover

1

o Isfjorden/Sassenfjorden: Open water Tempelfjorden: Thin ice cover

NORSK KLIMASERVICESENTER O Meteorologisk

~MNV



NORSK KLIMASERVICESENTER

The future ocean climate: (2060-2069) — (2010-2019)
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RECIRC Wind-Driven Variability in the Spitsbergen Polar Current

and the Svalbard Branch Across the Yermak Plateau
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From August 28, 2014 to August 13, 2016
(but also data from 2017-18, unpublished)

Ocean Bottom Pressure (OBP) recorders (SBE
26plus) were measuring the weight of the water 7o metr
column above the ocean sea floor at 29 m

depth (YP1), 110 m depth (YP2), and 550
depth (YP3).

In addition, a current meter
mooring (YPC) was deployed
8.8 km southeast of YP3 at
515 m depth.
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RECIRC Volume transport anomaly (barotropic)
1 Sv =10 m3s1

The transport across the YP can
increase by up to 0.4 Sv in the SPC and
2 Svin the SB in the winter period
when the average temperature in the
northward-flowing AW is close to the
highest temperature in this region.

Volume transport SPC [Sv]
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RECIRC Wind stress curl field correlated with the Svalbard Branch
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RE IR Compositing all wind stress curl field for cases when the
Svalbard Branch is (a) >2STD(v,p) and (b) <-2STD(v4p)
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Mean sea level pressure
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Low-pressure systems approaching
Svalbard and the Barents Sea from
the south show an increased impact
on the wind patterns during autumn
and winter (Wickstrom et al., 2020)
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RECIRC The total heat flux in the Svalbard Branch that alters

the heat content north of Svalbard
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RESEARCH ARTICLE Wind-Driven Van'ability in the Spitsbergen Polar Current

10.1029 20201 016734

Key Points: Frank Nilsent.2 (5, Eli Anne Ersdap ", and Ragnhejq Skogseth!
* Bottom Eeostrop)

hic velocity anomaly
in the Spitsbergen Polar Current ang

"The Univer sity Centre jp Svalbard, hmg\c.:rhwn. Norway, "l'ni\'cxsir_\' of Bergen, Geophysica] Institute, Bergen,
the Svalbard Branch js calculated Norw.
from ocean bottom Pressure and pindel
CTD measurements —
* Significant correlation Is foung . .
between the wing siress curl over Abstract The Yermak Plateau (yp) acts as a guidance or barrier for the West Spitsbergen Current
the northeastern Frap, Strait and (WSC), which either crosses the plateay or flows arounq itto enter the Arctic Ocean, Closer to the West
Volume transport anomaly across the A e i P . . e
Yermak Plaeqg Spitsbergen coast, the Spitsbergen Polar Curreny (SPC) also flows over the YPin a narrow Passage between
* More frequen; winter-cyclones the Svalbarq Branch (SB) and the Coast. A 2-year ocean observlng program combined witp altimetry anq
Will ncrease the yojyme transport re-analysis wing data has given new knowledge on the variabjjj ty and dynamjcs of the SPC anq SB. The
l‘:::\‘:’:g:’"":"‘: ;“,';‘;:f o '1"':,.':""' variability in the spe and SB s controjjeq by the sea surfce Pressure gradient driyey, by the wind stress
along the Wes; Spitsbergen coast and locally on the YP. A Peak-to-peak Volume transport Variability of
g 0.8 Svand a Positive heat transport anomaly of 3 Tw were found in the SPC. The Variability in the SB
r“:;"“"" ndence to; Is mainly controjjeq by the upstream Wind stress cur] fielq along the West Spitsbergen Shef Where the
" Nlisen,
Ir.ml‘_:ﬁlwn@nn]\_nn Negative wind stregs curl field force the barotropic wsc branch directly into the SB. The peak-to-peak
Variability in the SB can exceeq 4Svand in January 2016, an episodic heat flux was estimated to be 19 T™wW.
Citation: Hence, an increasing number of winter cyclones affecting Svalbard wij) increase the Volume transport
Nilsen, F, Ersdal, ;5. ¢ Skogseth, Variability anq pulses of warm Water to the shelf areas north of Svalbard,

R.(2021), Wind-driven Variability in

the Spitsbergen Potar Cyrreny and the Plain Language Summary This study shows how the Variability in the wing p
Svalbard Brancpy across the Yermak

Plateau. Jourpa) of Geophysical

Research: Oceans, 125, €20201C016734, Spitsbergen Current ( wsc) branches flowing over the Yermak Plateau (yp), The WSC can bifurcate into

h";n::‘ldul.um/10.102"/.‘02011'0107.N the Svalbarq Branch (SB) a5 adirect royte across the YP o continue to flow along the yp, depending on
the wind forcing in the area, The Spitsbergen Polar Curren¢ (SPC), bringmg cold Arctic Water north of

::f:::;: iﬁ 23? "_,:E‘: Svalbard, ajsq flows over the YP, but closer to the Svalbarq coast. The flow Variability in potp the SPC anq

the SB js controlled by the se, surface pressyre gradient, ang by measuring the pressure changes at the
sea floor along the YP, the corresponding changes in the currents could pe detected, Episodes of large heat
flux towarg the Arctic Ocean, Capable of melting 3 1-m, Sea ice thickness over a large area in only matter
of days, were calculated jn connection to 4 strong windstorm jp January 2016, This demonstrates that the
heat flux controlled by the volume transport Variation cap sigmﬁcantly amplify the Warming trenq ¢ uring

Years with anomaloys atmospheric circulation Ppatterns showing more frequent cyclones inﬂuencing
Svalbard during winter,

1. Introduction

atures (Hanssen-Bauer etal, 2019), Recent changes jn large-scale atmospheric circulation Patterns have
brought warm Atlantic Water (AW) from the West Spitsbergen Current ( WSC) onto the West Spitsbergen
Shelf (Wss) and further into the fjords even during winte (Cottier et al, 2007; F, Nilsen et 4, 2008, 2016;
0

© 2021. The Authors, Pavloveet a],, 2013; Skogseth et al., 2020; Tverberg et al, 2019), This has halted sey ice from f
This is 1 0pen access article ey enhuber et al,, 2016) anq Opened up large areas of ice-free waters west anq north of gy
the terms of the Creative Commons 5 ' v s . h
,\,m,m,m,,,N,,n(;“m,,,w.‘.mN‘,M,M etal, 2007: Onarheim et al., 2014; Tverberg et al, 2014) with 4 Potential impact op the
License, which permyrs use and (Berge et 4, 2005; Hegseth & Tverberg, 2013). Reduction and thinning of Sea ice north
distribution in any medium, provieg bard in recent Years are consisteny with globa] Warming and haye likely led 1o more wj
the original work Is properly clted,

the use js Non-commercial ang ne Ward mixing of Warm and sajine AW fi
modifications op adaptations are mage. etal, 201¢),
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Conceptual interpretation of the advection of Atlantic Water

Lundersgaard et al. (2022) in Ocean Science Discussions
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— Marine Heatwaves in the Barents Sea

Bayoumy Mohamed, Frank Nilsen, and Ragnheid Skogseth

| | | | | | |
SBS

MHWs have become one
of the major concerns and
a hot topic in climate
change research in recent

10

decades (Marx et al., Ty
2021), due to their c.:%‘ 6
destructive impact on L
marine biodiversity, 4
ecosystems, and fisheries

(Mills et al., 2013).
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MHW is an abnormally
warm water event that
lasts at least 5 days with
SST above the
seasonally-varying
threshold (usually the
90th percentile) for that
time of year (Hobday et
al., 2016)

g Marine Heatwaves in the Barents Sea
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Source: http://www.marineheatwaves.org/all-about-mhws.html
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“*Hourly atmospheric variables
from ECMWF (ERAS data) during

the same period 1982-2020:

o Surface Air Temperature (SAT),
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o Wind Speed Components (ul0 and
v10),

o and Mean Sea Level Pressure (MSLP)
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< Finally, the normalized time series
of climate indices from NOAA

o North Atlantic Oscillation (NAO)
o East Atlantic Pattern (EAP)
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[a]

MHW Characteristics

In general, MHWs are
characterized by high Uy
frequency, short s SRS e,
duration, and low e
intensity in NBS, and

e oy,
low frequency, long )
duration, and high i
intensity in the SBS. .
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A : MHW Frequency Trend [Eveﬂﬂgegade] C MHW Duration Trend [Days/Decade]
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HW 2016

Previous biological studies by Eriksen et

al. (2020) have found that:

* Some marine species reacted to the
warm water condition during this
strong MHW event by shifting their
geographic distribution.

* Polar cod abundance was significantly
lower and had nearly disappeared in
the core area of the southeastern
Barents Sea where the most intense
MHWs are found.

* Species, such as capelin, haddock,
herring, and long rough dab were more
abundant than the long-term average.

Mohamed et al. (2022)
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e sen  CONCLUSIONS & RECOMMENDATIONS

he Barents Sea experienced a significant warming shift in
004. The spatial average of the SST warming rate from 2004 to

020 was about 0.25 * 0.18 C/ decade and 0.58 * 0.21 °C/ decade
or the northern and southern Barents Sea, respectively. ,

The Barents Sea is most likely a high-risk region that has seen
more frequent, longer lasting, and stronger MHWs in recent
decades. The most intense MHW event was observed in 2016 and
lasted for 63 days from 28 June to 29 August 2016, with mean and
maximum intensities of 2.96 °C and 4.13 °C, respectively.

ecommendations: More research is needed to predict future MHWs in the
arents Sea using model experiments and to study their effects on marine life. To
e able to implement appropriate early warning procedures related to thermal
tress on various marine ecosystems. Particularly, the Barents Sea has diverse

arine ecosystems and fishing grounds. _ o
¥
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