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Hydroclimatic variability and the
Australian context
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What questions do we want to answer?

PAPUA NEW GUINEA

Attribution of recent
events — context in
palaeoclimate record

Mechanisms driving
Australian hydroclimatic
variability

Future hydroclimatic
change?
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Southeast Australian rainfall reconstruction: 1783—1989
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Data challenges — using remote proxies
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Lack of data a problem, particularly inland (often where information
most highly valued!)

Spatial coherency of rainfall in Australia = good

Seasonal variation in coherency = less good if proxies pick up highly
seasonal signal in season with less coherence

Reliance on teleconnected data for reconstructions potentially
problematic
* Potential problems associated with non-stationarity (not the
only issue)
* Danger of periods where proxies are unreliable



Modelling challenges in Australia —

variability underestimated

Australian Government

Vory Much

D i N A . - ~
L e HQAAM 3P
s CAMI5-1
B —— MIROCS
301 = ==Observations
>
(]
g L
S 200 ]
o
o
10 -
OCrt . v = : .
-300 -200 -100 0 100 200 300 £

A-N anomaly (mm)

Variability in precipitation underestimated in forced SST
runs.

Relationships with El Nifio—Southern Oscillation and
Indian Ocean Dipole of correct sign, strength
underestimated.

300

200

100

o

-100

-200

-300

300

200

100

-100

-200

-300

4 MONASH
University

E n=9 n=15 n=90 n=150 n=216 n=360 n=90 n=150 E
B —— EINifio (Nifio 3.4 >0.5°C) 7
= == La Nifia (Nifio 3.4<-0.5°C) J
= | | | | B
Obs HadAM3P CAMS5-1 MIROC
T T T T
=8 n=6 n=80 n=60 n=192 n=144 n=80 n=60

= PoOsitive |OD (DMI > 0.3°C)

= Negative 10D (DM < -0.3°C)
! ! !

Obs

HadAM3P CAM5-1 MIROC

Gallant & Lewis in prep.



Modelling challenges in Australia —
teleconnection patterns
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Modelling challenges in Australia —

teleconnection patterns
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Underestimation of variability in precipitation, particularly in
lower tails (showed southeast Australia only)

One large source of underestimation stems from weaker
teleconnections in the models
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