\\

N

\

Teleconnections and POAMA

Peter McIntosh & Harry Hendon

CAWCR (CSIRO & BoM) @
 Grains Research & 55 1

Development Corporation MANAGING CLIMATE VARIABILITY




Motivation

AENSO and the 10D influence southern Australian rainfall via
atmospheric Rossby waves from the tropical Indian Ocean

AThere is a barrier to Rossby wave propagation on the southern
flank of the suktropical jet over Australia

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

AHow well does POAMA represent this mechanism?




|OD correlation with Australian Rainfall (JJA

Correlation: BILO_rain_v3_hires (JJA) H=0.14 Correlation: BILO_rain_v3_hires (JJA) H=10.18
vs HadISST_indices/DMI (JJA) 1900 to 2009 L=-0.46 vs HadISST_indices/DMI (JJA) without HadISST_indices/Nino3.4 (JJAL= -0.44
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POAMA rain correlated with POAMA 10D

Correlation: rain_2.4ave (JJA) H=0.30 Correlation: m24_rain (JJA) H=0.19
vs POAMA_IODa/June_start (JJA) 1981 to 2007 L=-0.59 vs POAMA_IODa/June_start (JJA) 1981 to 2010 L=-0.59
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ERAI hgt/level=200hPa teleconnectivity: 1981 to 2010 (JJA)
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POAMA hgt (June_start)/level=200hPa teleconnectivity: 1981 to 2010 (JJA)
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|OD Teleconnection (JJA)
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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




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

ATropical Indian Ocean SST anomalies cause anomalous convec
heating in the atmosphere

AAtmosphere responds with lo¥evel convergence and uppéavel
divergence

AUpper level easterlies prevent direct generation of Rossby wave

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

ARossby waves propagate south and east




Rossby Wave Ray Paths
Start with barotropic vorticity equation (linear, nativergent)
Plane wave solutions  expg (kx+ly -ut)

bk
K2

Dispersion relation w=uk

2
where K>=k?® +2 and " = B
Ly

Stationary waves havé constant along a ray iaad

Stationary wavenumber K,=gp— g 2k




Possibilities

A Refraction towards higher,K
A K < k decay

Ai * tends to zero, Ktends to zero, rays
turn before this occurs

A u=0, Kinfinite, refracted normally into
this region, perhaps these regions refle
rays?

A u<0, Kunreal, waves decay
A Local maximum in Kwaveguide
Ai*andu<0 2?2?2777

FIG. 2. Schematic stationary Rossby wavenumber (X,) profiles
and ray path refraction. In each panel, K is shown as a function of
yand schematic ray paths are shown by heavy lines with arrowheads.
(a) simple refraction; (b) reflection from a turning latitude Y. at
which K, = k; (c) reflection of all wavenumbers before a latitude Yp
at which 8, = 0; (d) refraction into a critical latitude Y at which
U = 0; (e) waveguide effect of a K, maximum. For more discussion

SEC text.







