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3. The restless world ocean (observing the
oceanic circulation)

Sarantis Sofianos
Dept. of Physics, University of Athens




Forcing Mechanisms Ocean Response

* Winds and Friction v'Ocean Currents

 Heat Transfer v'Wind waves

« Evaporation v'Large scale waves

* Precipitation v'Tides

* River runoff v'Internal waves

* Glacier formation/melting v Upwelling/downwelling

*Astronomical forcing v Tsunamis S

* Ocean bottom changes v'Turbulence and mixing :
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(c) GRAVITATIONAL AND CENTRIFUGAL FORCE




Global sea surface heat flux
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Global sea surface evaporation-precipitation

Evaporation minus precipitation
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June-August

10 metre wind
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December-February
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Pathfinder AVHRR SST and Coast Guard MGSVA
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The Gulf Stream System

GFDL CM 2.4

Looking behind the
“mean” circulation
patterns:

Circulation is
dominated by
spatial and temporal
variability at
various scales
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Pacific Circulation
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The Pacific
Equatorial
System
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Surface temperature range that results in the monsoon

Sea surface temperature variations are
much smaller than land surface temperature
variations. (Mainly the seasonal cycle) Kump et al. (2004)
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2 Agulhas
=% ° Retroflection

The Aghulas
Current
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Aghulas Current

Aghulas retroflection and
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Antarctic Circumpolar Current

Transports ~140 Sv
(140 x 10° m3/s)
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~ kinetic energy of mean circulation kinetic energy of eddies

Ocean Dafa View
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SYNTHESIS (The “mean” flow)
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Table I Major Ocean Currents of the World*

Name Transport Name Transport
1. Gulf Scream 30-150 23. Labrador 4-8
2. Kuroshio 60-90 24. Oyashio 2-3
3. Agulhas 20-90 25. Malvinas/Falkland 10
4. Brazil 12-70 26. Flinders ?
5. East Australian 12-57 27. Southland ?
6. Somali (northern winter) 20 28. lrminger 2-4
7. Somali (northern summer) 65 29. Norwegian 2-4
8. North Brazil 10-30 30. Alaskan Stream 9
9. Guiana 10 31. East Greenland 7-35
10. North Equatorial (Atlantic) 15 32. Bering Strait 05-1
11. North Equatorial Counter (Atlantic) 18 33. Kamchatka 8-20
12. South Equatorial (Atlantic) 15 34. Indonesian Throughfiow 5-15
13. North Equatorial (Pacific) 30 35. South Equatorial (Indian) 30
14. North Equatorial Counter (Pacific) 5-10 36. Indian Monsoon ?
15. South Equatorial (Pacific) 12-60 37. Leeuwin 3-5
16. Guinea 3 38. Tsushima 1-2
17. Peru 12-19 39. Antarctic Circumpolar Current 130
18. California 4-13 40. Weddell -Scodia Confluence® 40-90
19. Bengulea 7-15 41. Antarctic Coastal Current 10
20. Canary 8 42. Sabrropical Counter Current (Pacific) 8-18
21. Angola s 43. Subtropical Counter Current (Adantic) 4-10
22. Azores 8 44, North Adantc Drift 30

 Carrents are split into various categories. Numb poud to Fig. 2. Transp i suggest inties and /or annual range in
10‘m’/LTbenx'miouinmoﬂdedm:hemnmld@ahndtooh«nﬁoﬂlmblm(eddiu)mkemmpﬂodixuan—um
climate signals in these currents difficule.

» The Weddell -Scotia Conflnence is actnally the meeting of two currents at the edge of the Weddell Gyre.

Table I Major Ocean Gyres*

Gyres, rotation Serength
1. Polar gyres, cyclonic
A. Beaufort Gyre Unknown
B. Cross Arctic Drift Unknown
C. Weddell Sea 40-90
D. Ross Sea Weak
2. Subpolar gyres, cyclonic
E. Norwegian -Greenland Sea 35
F. North Atlantic 35
G. Bering Sea 10
H. Alaskan Gyre 10
1. Western Subarctic 10
3. Subtropical gyres, anticyclonic
J. North Aclantic 40
K. South Atlantic 30
L. South Indian 50
M. South Pacific 40
N. North Pacific 65
4. Equatorial Counter Current, cyclonic
O. North Adantic 25
P. South Indian 35
Q. North Pacific 40
R. South Pacific 20
5. Equatorial gyres, mixed
S. Adandc 12
T. Indian 20
- F 5 S -
FIg 2 Distribution of gyres and surface currents in (a) the Atlantic, (b) the Indian Ocean, and (c) the Pacific. Gyre names and e e aas o 0Tt
Itz are given in Table I. Similar information about the currents is given in Table IL their sense of rotation. Rotation is relative to that of the earth; ¢y
clonic is with the earth’s ion (clockwise in the hern bemi-
sphere and anticlockwise in the northern hemisphere) and aticycloa

o the reverse. All estimates are based oa wind pactems.



EQUATORIAL CURRENT SYSTEM
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Global Thermohaline Circulation

The “conveyor belt”
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