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Motivation 

ÅENSO and the IOD influence southern Australian rainfall via 
atmospheric Rossby waves from the tropical Indian Ocean 

 

ÅThere is a barrier to Rossby wave propagation on the southern 
flank of the sub-tropical jet over Australia 

 

ÅHow do Rossby waves affect weather systems south of this 
barrier? 

 

ÅHow well does POAMA represent this mechanism? 



IOD correlation with Australian Rainfall (JJA) 
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Correlation: BILO_rain_v3_hires (JJA)
vs HadISST_indices/DMI (JJA) 1900 to 2009

 

 

H

L

110°E 115°E 120°E 125°E 130°E 135°E 140°E 145°E 150°E 155°E
45°S

40°S

35°S

30°S

25°S

20°S

15°S

10°S

H= 0.14
L= -0.46

-1

-0.8

-0.6

-0.4

-0.2

0

0.2

0.4

0.6

0.8

1

Longitude
L
a
ti
tu

d
e

Correlation: BILO_rain_v3_hires (JJA)
vs HadISST_indices/DMI (JJA) without HadISST_indices/Nino3.4 (JJA)
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95% significance 

DMI DMINino3.4 



POAMA rain correlated with POAMA IOD 
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Correlation: rain_2.4ave (JJA)
vs POAMA_IODa/June_start (JJA) 1981 to 2007
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Correlation: m24_rain (JJA)
vs POAMA_IODa/June_start (JJA) 1981 to 2010
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POAMA hgt (June_start)/level=200hPa teleconnectivity: 1981 to 2010 (JJA)
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ERAi  hgt/level=200hPa teleconnectivity: 1981 to 2010 (JJA)
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Wallace and Gutzler (1981) teleconnectivity 
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IOD Teleconnection (JJA) 

From Cai, van Rensch, Cowan & Hendon, 2011: J. Climate, 24, 3910-3923 
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ENSO Teleconnection (JJA) 

From Cai, van Rensch, Cowan & Hendon, 2011: J. Climate, 24, 3910-3923 
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ENSO & IOD Teleconnection (SON) 

From Cai, van Rensch, Cowan & Hendon, 2011: J. Climate, 24, 3910-3923 
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IOD Teleconnection (JJA) 

From Cai, van Rensch, Cowan & Hendon, 2011: J. Climate, 24, 3910-3923 
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The Basic Mechanism 

ÅTropical Indian Ocean SST anomalies cause anomalous convective 
heating in the atmosphere 

ÅAtmosphere responds with low-level convergence and upper-level 
divergence 

ÅUpper level easterlies prevent direct generation of Rossby waves 

ÅVorticity anomalies are advected off the equator into westerlies 
where they generate barotropic Rossby waves 

ÅRossby waves propagate south and east 
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Rossby Wave Ray Paths 

Start with barotropic vorticity equation  (linear, non-divergent) 

 

Plane wave solutions 

 

Dispersion relation  

 

where  

 

Stationary waves have       constant along a ray and 

 

Stationary wavenumber 
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Possibilities 

ÅRefraction towards higher Ks 

ÅKs < k decay 

Å *̡ tends to zero, Ks tends to zero, rays 
turn before this occurs 

Åu=0, Ks infinite, refracted normally into 
this region, perhaps these regions reflect 
rays? 

Åu<0, Ks unreal, waves decay 

ÅLocal maximum in Ks, waveguide 

Å *̡ and u < 0    ?????? 
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stationary wavenumber Ks  


