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O Oceano em movimento...




Introducao

= (s primeiros trés metros dos oceanos armazenam a mesma
quantidade de calor que toda a atmosfera. Este calor ¢
liberado e reabsorvido regularmente em um ciclo do
oceano para atmosfera e vice-versa. Conseqlientemente, €
fundamental o conhecimento da circulagdao oceanica para o
para que o regime climatico dos nosso planeta (e suas
mudancas) possa ser compreendido em escalas temporais
da ordem de decadas. Em escalas menores, padroes
atipicos na taxa e tamanho desta interacao oceano-
atmosfera pode causar eventos meteorologicos extremos
(furacoes, enchentes, secas, etc).

Figure 13.1 The oceanic conveyor belt carying heatnorthward into the North Atlantic. Note that this is a cartoon, and it does not accurately describe the ocean's circulation. (from Broecker and Peng, 1982).



Escalas x Movimentos Oceanicos
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Forc¢as que atuam nos oceanos

— PRIMARIAS
Cisalhamento do Vento (wind stress)

Gradiente de Pressao / Densidade

Gravidade
— SECUNDARIAS

Coriolis

Atrito / Friccao



Dynamic Forcing at the Ocean Surface
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Circulacao Atmosferica
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Giros Oceanicos
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Outras Correntes de Superficie

= Contra-Correntes Equatoriais
= Giros Subpolares
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Esquema simplificado da
Circulagao superficial
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Intensificagao das Correntes de
Contorno QOeste

Centro dos Giros Subtropicais deslocado
para OESTE devido a influéncia da
rotacao da Terra;

Como consequéncia as CCOeste sao
intensificadas:

= Mais velozes;
= Mais estreitas
= Mais profundas
= Mais quentes



Correntes de Contorno Leste

Lado oriental das bacias oceanicas (com
propriedades opostas as CCOs):

m Frias

= Mais lentas
= Mais rasas
= Mais largas






Two Circulation Systems
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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 Supertficial
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A Circulacao Profunda

135°E T 180° 135°W

Fig. 2.23 Schematic flow lines for abyssal circulation. The cross-patched areas indicate regions of production of bottom water.
[Adapted from Stommel, H., Deep Sea Research (1958).]



A forcante termohalina da
Circulacao Profunda

THC — Modelo 1

THC — Modelo 2




Sea-to-air
Transfer
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Atlantic Meridional Overturning Circulation
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