2a aula




S1x Great Current Circuits 1in the World Ocean

U 5 of them are geostrophic gyres:
North Pacific Gyre
South Pacific Gyre
North Atlantic Gyre
South Atlantic Gyre

Indian Ocean Gyre

QO The 6™ and the largest current:
Antarctic Circumpolr Current

(also called West Wind Drift)
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Characteristics of the Gyres

(Figure from Oceanography by Tom Garrison) @ Currents are in geostropic balance
QO Each gyre includes 4 current components:
two boundary currents: western and eastern
two transverse currents: easteward and westward
Western boundary current (jet stream of ocean)

the fast, deep, and narrow current moves warm
water polarward (transport ~50 Sv or greater)

Eastern boundary current

the slow, shallow, and broad current moves cold

Tradé water equatorward (transport ~ 10-15 Sv)
winds
Geographical Equator ‘ Trade wind-driven current

the moderately shallow and broad westward
current (transport ~ 30 Sv)
Westerly-driven current

the wider and slower (than the trade wind-driven

Volume transport unit: current) eastward current

1 sv=1 Sverdrup = 1 million m?/sec
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(the Amazon river has a transport of ~0.17 Sv) N Prof. Jin-Yi Yu




Global Surftace Currents
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Circulacao Atmosferica

Ok o8N Jet stream, flows
west to east
. , Mid-latitude cell
Westerlies ' ‘ (Ferrel cell)
-— Sybtropical
Cool air falls high-pressure belt
/o, v Tropical cell
Northeasterly ' o - (Hadley cell)
trades
Warm air rises ——
— Ec ~<— Equatorial trough—
low-pressure belt
Southeasterly (Doldrums, ITCZ)
trades
Tropical cell
(Hadley cell)
Cool air falls
~———— Subtropical
high-pressure belt
Westerlies ‘ Mid-latitude cell

(Ferrel cell)

@ Jet stream, flows
Polar cell west to east

© 2005 Brooks/Cole - Thomson



CIRCULACAO DE LARGA ESCALA:

. Dominada pelos Giros Anticiclonicos
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Fonte: www.noaa.gov



Circulacao Supertficial
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Aquatoriale und tropische Stromsysteme
mit den Aquatorialen Unterstrémen
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Sea-to-air
Transfer

Warm Shallow

Cold and Salty Current

Deep Current



Atlantic Meridional Overturning Circulation

T——p
Gulf Stream

North Atlantic intermediate water
North Atlantic deep water

Antarctic bottom water
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Heat input
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Elements of the overturning circulation in the Southern Ocean

buoyancy buoyancy
loss gain PF SAF STF
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Schematic diagram of the overturning circulation in the Southern Ocean (Speer et al., 2000, J. Phys. Oceanogr-.,

30, 3212-3222). avpsiotos  (ElamRY
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Key Role of the Southern Ocean
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AABW Antarctic Bottom Water IODW Indian Ocean Deep Water
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<DwW Circumpolar Deep Water

3-D global overturning diagram, from Schmitz (1996)

The figure illustrates two of the key roles the Southern Ocean plays in the cli-

mate system:

« Water mass transformations in the SO “close” the overturning circulations by
converting deep water which upwells at high latitude into lighter intermediate
waters and denser bottom waters.

< The Antarctic Circumpolar Current connects the ocean basins, allowing a
global overturning circulation to exist, and allowing anomalies to propagate

between basins and influence the climate “downstream”. e
AV/D5/0101 ,




O Oceano Atlantico

Atlantic Ocean
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S bissal Fl.

L roentine
Basin ‘ Basin
Southwest Indian B.
SSEnderby
= ?._-_-,{-,l it S bys=sal F1.
wmans BT

90~ 60~ 30° (1] 1] E 30°

land 1000 m 3000m S000m

Fonte: Tomczak and Godfrev. 1994



s Correntes de superficie do
- Oceano Atlantico

Abreviagdes usadas para correntes:
EIC (Leste da Islandia)

**"IC (Irminger)

Oeste da Groelandia (WGC)
Loop/Giro (LC)

Antilhas (AC)

EqQuatorial
Current

& Contracorrente do Caribe (CCO)

Abreviagdes usadas para frentes:
Frente Jan Mayen (JMF)
Frente da Corrente da Noruega (NCF)
150- Frente da Islandia-Faroe (IFF)
Frente Subartica (SAF)
Guth Atlantic Current st | Frente de Agores (AF)
Frente de Angola-Benguela (ABF)
so° Frente da Corrente do Brasil (BCF)
> Frente SubTropical (STF)
Frente Polar (PF)
Borda do Giro de Weddell (CWB/WGB)

ircumpolar

Fonte: Tomczak and Godfrey, 1994
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(a) A separacao da corrente do Brasil da costa Sul Americana indicada pelas
TSM entre Setembro 1975-Abril 1976; (b) A migracao da posigao de separagao
da CB entre fevereiro € marco de 1978. Durante este ultimo periodo dois
vortices foram formados (Legeckis € Gordon, 1982).

Fonte: Tomczak and Godfrey, 1994
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SeanFS Image off Southern Bmzn Coast
R } ..... 12- ‘January 23001 - P — ” ......... »
i Chlorophyll-a (mg/r‘n.‘.‘)}

........................................................

Variabilidade de mesoescala na confluéncia Brasil/Malvinas observada a partir de
dados de TSM (AVHRR/NOAA, a esquerda) e de cor do oceano ([] clorofila-a pelo
SeaWIFS, a direita).

Fonte: Garcia, et al 2004



Mosaico de imagens do CZCS (Coastal Zone Colour Scanner) de 1983.
Maiores concentragdes de clorofila podem ser observados em tons
vermelhos. Note a ressurgéncia na costa da Namibia/Angola.

Fonte: http://daac.gsfc.nasa.gov
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Buoy Id 17286

o w 50w 20w 30w

20w Buoy Id 19725

Buoys ID 17286 (red) and 19725 (blue) both move quickly along just offshore of the North
Brazil Coast. Buoy 19725 also exhibits the well-known retroflection of the North Brazil

Current during October of 1998. It is then advected by the North Equatorial Current into the
source region for the Antilles Current.
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Maps of the SADCP current vectors obtained for each of the four rings surveyed during three
cruises: NBC1: December 1988, NBC2: February 1999, NBC4: June 2000.
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CZCS composite image of the eastern Caribbean Sea for October 1979, showing the
spatial extent of the Orinoco River plume of induced high productivity that occurs
during the summer rainy season. (Image courtesy of Dr. Frank Muller-Karger,
University of South Florida Remote Sensing Laboratory.)
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