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Regionale Ozeanographie 

12 – Indischer Ozean

Global Ocean Bathymetry
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Indian Ocean bathymetry

Global SST and SSS
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Global SL Pressure and winds

Monsoon winds – northern Indian Ocean

SW monsoon winds NE monsoon winds
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IO – seasonal wind

Wind-driven circulation
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Sea surface temperature 

Talley et al., 2010
July 2003 SST: Low along Somalia and 
Arabian peninsula during SW monsoon.  
(NASA MODIS satellite, NASA GSFC)

Upwelling 

Talley et al., 2010

Spring (NE 
monsoon)

September 
(SW 
monsoon)
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Near surface circulation  SW-Monsoon

Talley at al., 2011

Near surface circulation  SW-Monsoon

Talley at al., 2011
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Salinity western IO
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Arabian Sea – Bay of Bengal

Water masses
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Water masses thermocline

‘Unusual’ current systems

Bay of Bengal
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Oberflächenströmungen Arabische See

Somalistrom:

Frühere Erklärungen
Wind – Ekman Transport von der Küste 
weg – Aufbau eines barotropen 
Druckgradienten – küstenparallele 
geostrophische Strömung

Zeitskala: Mehrere Tage bis Wochen

Somali Current
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Somali Current Upwelling

Arabian Sea Upwelling
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Indian Ocean Expedition 1960s 

Seasonal reversal of the 
Somali Current

Great Whirl during summer monsoon

FS METEOR cruise 1964/65

Swallow and Bruce, 1966

Somali Current at the equator 

Düing and Schott, 1978

Response to the 
onset of the summer 

monsoon
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INDEX 1979 

Development of the Somali Current in a two-gyre system

Evidence for remote forcing

Big signal: > 7 kn
Swallow et al., 1987

Somali Current
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Response Somalistrom – INDEX 1979

Schott & Quadfasel, 1982

Response Somalistrom

Schott & Quadfasel, 1982

7° 30‘ N
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Response Somalistrom – WOCE 1995-96

Brandt et al., 2002

Verankerungsarray zum Testen 
des Wellenansatzes

Somalistrom Wellenausbreitung 

Brandt et al., 2002
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Somalistrom Wellenausbreitung

1. Mode barokline Rossbywelle

Brandt et al., 2002

Somalistrom Wellenausbreitung

Brandt et al., 2002
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Wyrtki Jet

Nagura & McPhaden, 2010

Oberflächen-
strömung

Equatorial Jet  (Wyrtki Jet)



19

Equatorial Jet (Wyrtki Jet)

Wyrtki Jet

Zonale Strömung bei 80° 30‘ E

Nagura & McPhaden, 2010
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Wyrtki Jet

Nagura & McPhaden, 2010

Meerespiegelhöhe

Propagation von 
äquatorialen 
Kelvin und 
Rossbywellen

Competing theories

Lighthill 1969:  remote forcing through equatorial waves, 
response after 4 weeks

Cox 1970:  local forcing through coastal winds,
response time 2 weeks

Anderson and Rowlands 1976: combined effects of  local
and remote forcing, stacked response

Anderson and Moore 1979:  inertial overshoot 
rapid response
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Seasonal Somali Current

Süd Java Strom

Quadfasel & Cresswell, 1992

Umwandlung der 
äquatorialen Kelvin 
Welle in zwei Küsten-
Kelvinwellen 

Driftertrajektorien
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Süd Java Strom

Oberflächen-
strömungen

Überlagerung von 
saisonalen 
windgetriebenen 
geostrophischen 
Strömungen und 
Küsten-Kelvin-
Wellen

Surface circulation Bay of Bengal

Eigenheer & Quadfasel, 2000

Lokale Sverdrup 
Zirkulation plus 
Einflüsse von 
Küsten-
Kelvinwellen
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Indonesian Archipelago

Indo-Pacific (Indonesian) Throughflow
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Indo-Pacific (Indonesian) Throughflow

Leeuwin Current
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Leeuwin Current

Leeuwin Current
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‘Unusual’ current systems

Bay of Bengal

Near surface circulation  SW-Monsoon

Talley at al., 2011
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Agulhas Current 

Beal et al, 2006

Agulhas Current 

Schmitz, 1995
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Agulhas 

Great Ocean Conveyor – warm water route

Indonesian 
Throughflow
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ORCA

Arne Biastoch, pers. Mitt. 2015 


