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So why the interest?
— to start we have to look at the north

Rl

»

oS ATMos%

i

Department:
Science and Technology

REPUBLIC OF SOUTH AFRIC/

AAAAAAAAAAAAAlAAA(At —

(E (: : >, .
Ifremer @ SHe @ SAN A P {5 ot



What is Atlantic Meridional Overturning Circulation (AMOC)?é '

The AMOC is the dominant north-south ocean circulation
feature in the Atlantic.

The AMOC is the main route for the global ocean heat
conveyor belt circulation in the Atlantic.

About 80% of the heat from global warming over the
past 50 years was absorbed by the ocean.

Large variations of the AMOC impact sea ice, ecosystems,
ocean temperatures, and sea level.

A major change of the AMOC would significantly alter
global climate patterns, such as temperature and
precipitation patterns over North America and Europe.
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Anticipated Outcomes
« Enhanced understanding of the MOC system

» Design a comprehensive MOC observation and
monitoring program.

* New forecasting capabilities

* Improved ocean models, coupled models, and ocean
analyses for their initialization.

« Characterize the impacts and feedbacks of changes in
the MOC on ecosystems, carbon budgets, and
regional climate.
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Why the urgency?

Models indicate that a future slowdown of the MOC in the
North Atlantic is possible...we need to improve our cross-
basin observations to assess the reliability of these models!
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Why the urgency? Observations show a state of flux in transport
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Oceans under surveillance

Three projects seek to track changes in Atlantic overturning circulation currents.

BY QUIRIH SEHIERMEIER

‘global cormveyaor belt” stirs the ocears
from top to bottomn, with surface
clrrents transporting warm water

to the poles while cold water in the
depths flows back to the tropics. But
it operates in fits and starts, with
the grength of the currents varying
widely. Eager for a better under-
standing of how the vagaries ofthe
comveyor belt shape weather and cli-
mate, ooeanographers are planning
twio new large-scale projectsto watch
over Atlantic currents

An array of ingtnaments between
Florida and the Canary Islands has
been continuously monitoring the
strength of the Maorth Atlantic por-
tionofthe global corveyar belt since
2004, In December, if all goes well,
an internationel project led by the
United States will begin another set
of continuous measuremnents of the
Atlantic Meridional Crverturning Cir-
culatiom (AMOC), using an array of
sensors snung between South Africa
and Argentina. And this month, S
todecide whether they will support
a new surfece-bo-battomn monitoring
array between Labradaor in Canada
and Scotland, UE. The United King-
dom will aleo decide whetherto con-
timue operating the existing array.

Expanding such monitoring is cna-
cial if scientists are to improve sea-
sonal weather and climate forecasts,
gys Harry Bryden, an oceanogra-
pher at the University of Southamp-
ton, UK. Components afthe AMOC,
such as the Gulf Streamn, ferry vast
arnounts of heat from the trapics to
high latinades, heating the windsthat

keep Buropes dlimate mid. As a result, year-to-
year and longer-term changes in the strength The anomaly — much bigger than army
of thesecurments can affect seasonal conditions  change that models saggesied could happen —

I April 2009, the array recorded® a 30% drop
in average current strength that persisted for 8
year, reducingthe amaount of heat transported
to the Morth Atlantic by almost 200 tril-
lion watts — equal tothe owtprat of mare than

EBB AND FLOW

Thia ‘global cormayor balt’ rareporis warm Abantic Scean surlacswakar

{Drangs) 1o tha poles and ooal deep watar (bius) 1o the ropics.
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L0000 large power plarits.

acmicial component afthe corveyar belt: the
region of thie Morth Atlantic in which surface
water headingnorth from the tropics coolsand
sinks before it moves back towards the equator
‘Climate rodels suggest thiat the rate of this for-

mation of desp water will decressa
by thee end of the camtury”. That is
probematic not anly becauss deep-
water formation drives the ocean
circulation, but also because it car-
ries vast arnounts of carbon dinxide
to the depths, sequestering it from
the atrmosphere.

“We need to find cut how water
masses at high latitudes are tied to
the larger Atlantic circulation,” says
Susan Lozier, a physical oceano-
grapher at Duke Universit y in Dhar-
harn, Marth Caraolina. “That is not
only of interest to oceanographers.
The ocean moves such huge
amounts of heat and carbon around
that most everyone should care”

To understand how deep-water
farmation works, and why it varies,
Legier and her colleagues have pro-
posed setting up an amray of moored
instruments and autonomous glid-
ers called the Overturning in the
Subpalar Morth Atlantic Program
{OSMAP). Thiz congists of two legs:
awestern line extending from south-
erm Labrador to the seutbmsest tip of
Greenland, and an eastern line from
Greenland to Scotland (see “Ebb
and flow’). If the U15 National Sci-
ence Foundation and the TTE Matu-
ral Environment Pessanch Council
approwe the USE24-rnillion project,
measurements of heat and currents
in the deep-water-formmation region
could start in July 2014. They are
expected to give their decision later
this month. Ifthe array goes shead,

Canada, Germany and the Metherlands have
all promised to contribute ingruments to it.
_ Scientists are also trying to trace the cold,




BEAL ET AL 2011 HIGHLIGHTS THE IMPACT THE AGULHAS
LEAKAGE HAS ON THE FURTHER AFIELD ON THE AMOC
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ESTABLISHING A LONG-TERM

MONITORING ARRAY SOUTH OF
AFRICA

UNDERSTANDING THE ROLE OF THE
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The importance of East-West South
Atlantic exchange along SAMBA
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Evidence of climate change south of Africa? REVIEW

doi:10.1038/nature09983

On the role of the Agulhas system in
VARINE OFFSHORE ENVIRONMENT ocean circulation and climate
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1y th Y g ..:"-, 1 Y Lisa M. Beal', Wilhelmus P. M. De Ruijter”, Arne Biastoch”, Rainer Zahn® & SCOR/W CRP/IAPSO Working Group 136
On the recent warming o
_h E ,él.ll: U| ha 5 CLJ |- |- E r]_ The Atlantic Ocean receives warm, saline water from the Indo-Pacific Ocean through Agulhas leakage around the
- B - southern tip of Africa. Recent findings suggest that Agulhas leakage is a crucial component of the climate system and
- that ongoing increases in leakage under anthropogenic warming could strengthen the Atlantic overturning circulation at
".'.1 ATHIEU q OUAULT atime when warming and accelerated meltwater input in the North Atlantic is predicted to weaken it. Yet in comparison
- with processes in the North Atlantic, the overall Agulhas system is largely averlccked as apmennal c]:mate trigger or
PIERRICK PENVEN feedback mechanism. Detailed modelling experiments —backed by aphic and modern
__ - observations—are required to establish firmly the role of the Agulhas system in a warming climate.
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The Agwlhas Current is an emergedic curvent driven by the wind field over the
Indian Ocean. [t bas & profound ffect on the climate and the coastal ecorprem
af Sonch Africa d.n'd'lr:'ﬁ::'_p:f @ key role in the global ocean circnlacion. The currene
carries warm dnd salty weter from the rrapirspﬂﬂm-'dmff dnd comtrols the exchange
of hear and salt benveen the Indian and Atlantic Oceans. Since che 19805, the
seat surface remmperarre of the Agulhas Current syseemn has incredsed significantiy
This is due to an incredse of its IRARSport (N reiponse (0 4N duETRERidrion i
wind stress curl in the South Indian Ocean. This causes an incensificarion of the
Aguthas Current system and leads to an incredsed ffux of salt and beat into the
Avlaniic Ocean. There is also an angmensarion in the tingfer of emergy from the
Agulbas Current to the armosphere due to increaved evaporation. These observed
changes could have far-reaching consequences over and above their porential
ngfﬂn.ﬁf ImIpCIS OR ECOSYETS and climate.
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Impact of intensified Indian Ocean winds on
mesoscale variability in the Agulhas system
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The magnitude of heat and salt transfer between the Indian and
Atlantic oceans through ‘Agulhas leakage’ is considered import-
ant for balancing the global thermohaline circula
Increases or reductions of this leakage lead to strengthe;
weakening of the Atlantic moridianal avertiirmning ol oo
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So what are we doing in South Africa
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Atlantic comans. Specfically, recert medd

Basin-Wide Oceanographic Array .—m=iolin il e
. 2 g & Currant waler 3cross 34.5% into the South
Bridges the South Atlantic S B st S

Current, wisch flows westward aroend the
sowthorn coast of Sowth Africa, comnbutes

PAGES 5354 The impaortance of 34.5°5 strongly %o the upper Emb of the MOC north-
ward How in the Athntic Ocoan. Ad&tionally,
Tha mendional overterning circulation The carrent exchangs pathways south of the shedding of Agulhas rings ito the castem

{MOC) = a global systom of surface, mtorme-  Alnca and Soath Amenica drive waker mass Sorth Mtlasie & 3 major sowre of salinty 1o
e, and dosp ocoan carrents. The MOC con- — interactions botween the Indian, Pacific,and  the sgjon (Fagure {). Othr vestigations
nects the surface byer of the ocean and the
aimasphere with the Erage resarvoir of the
deop =03 and is the pimary mechasesm lor
transporting hoxt, freshwaier, and carbon
batween ocsan basins. Climate models show
that past chamges in the grength af the MOC
were linkod to hisorical chmate variations.
Further sescarch saggests that the MOC will
cantime 1o modalke dimake change scenar-
105 on time scales from docades to
contunies [Lanf et ol ml"")lngl

A present, the majonty of chservatcns of
the MOC come from the Rapid Chmate Change
(RAPID) MOCMendional Overturning Cir
culstion and Hext Flux Arrary IMOCHA‘ Ths
is2 collaborative project betwean the (1K
Naticerl Oceanography Centra (NOC); the
Rosenstiad School of Manne and Atmasphenc
Scence, m Miami, Fla; and the U.S. Natonal
Ocoarec and Atmosphenc Administration

(NOWA). Prediminary sesaults from this array
El wesos, which axtands across the North
Atlastic aong 26 5°N, have shown that the
srength of the overturning crodation vanes
considerably on time scales as short 25 wooks
to months [Kazymer ef al, 2011]

Givem the complex, multibasn nature of
the NOC, ackeeving a more completo under-
standing of s behavior requses a mose com-
prahensve obscrving system, ona that extands
acyass naghbaoring ocean basins. Thoush Ao
ficats, giders, and satalile measurements coo-
tnua to hmdpl')z;uc llhc study of the uj\wl"!
ocean, thess is il 3 claar nead to gudy the
Ful ocean depth with mocred instramants. S0'W i Jo'w o J0%E

Fecagpition df this critical importance kd 0 3, 7 4 mniied schemate highiighting the mendonal ccemuming circulaton (MOC)—how
the cration df the South Athntic MOC camrents fiox between the southern and northers Atante Ocoon. Bloe .h:s lrb[m the path-

(SAMOC) mitiative [Garzok et at, 2040] way of the cold, deep water masses Icrmm'm the rortvem Az green dnes nd
i ihe nonfuward surface flow (indding the Azufhas Cerment sysiem soath o/A‘r.mz Aguihes
e mps(gnvmnhslmﬂl‘mnhrm(mc‘mtfrmﬁan)mﬁﬂm.mm c)m
s

Bel ) Asscmcee MO Basveen, £ ) D Cawns,  shoun. The existing South Atk MOC Basiavde Amay ( !MEA/auyub'sJ{
S Dowc, B A Fre S L Cameons G Gow, C.8 shown as a solld e line, and the proposad fudl tronsact, m&mmwm 5
Mizax R C. Ponz, A R Praa, ML Romors,  shown as o dashed ine. The Ropid Climate Change (RAFID) M! af Overtuming
8 Smoy L Smviau, T Tos, A M A Vax  Choslaton and Heat Flux Arary (MOCHA) i the ’-m‘-m:n freferred 2 here as RAFID) &
mx Beat shouw also as @ sobd sed ne along 26.5°N. xlbnmcmtpne)hum Zahn (2009]
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THE PRESENT SAMOC ARRAY: Observations to

measure
Meridional fluxes and interocean exchanges

SAMICrulse Becamber2012 *7 PIES were deployed in Dec 2014 along the

oblique GoodHope transect (JASON-2 ground
track) out to Agulhas Ridge
*Gray line: CLIVAR GoodHope line sampled twice/

Temperature, Salinity and Oxygen has been collected during
10 SAM cruises on board of Argentinean and Brazilian
research vessels. From Piola, in preparation.

Clivar Atlantic Panel = Cape Town, 24 August 2015 South Atlantic MOC =Sabrina.Speich@ens.fr.



- Refurbishment and redeployment of each CPIES - and first results downloaded
- Hydrographic survey of SAMBA and GoodHope in winter

- Training opportunity for postgraduate students

- First results to be presented at Ocean Sciences New Orleans
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