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Victoria’s projected future climate in 2070

Introduction

§The Climate Change Impact and Risk 
Stream at CSIRO is focussed on supporting 
impact and adaptation assessment 

§A key aspect of our work is the preparation 
of regional climate change projections

§ Projections in 1994, 1996, 2001 and in 2007

§Regional projections are based on climate 
model output and thus we are a major 
stakeholder in ACCESS

§Our regional assessment of model output 
can be of assistance in model development



Victoria’s projected future climate in 2070

Regional projections: Model validation

§ One begins with an assessment of how well each of 
the available models simulate the climate of the 
region.

§ The rationale is that a model should be able to 
reproduce key aspects of the present climate if it is 
to be used to provide guidance for changes in future 
climate.

§ One may then select models considered to have an 
acceptable performance (e.g. Whetton et al 2005), 
or apply a variable weighting to the model results 
(Giorgi and Mearns 2002; Tebaldi et al 2005). 

§ However how does one best assess a model based 
on current climate data?

§ A multitude of possible tests

§ What test of current climate is most relevant?
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Towards a new methodology

Underlying model validation is the assumption that:

‘the closer the current climate simulation of a model is to 
the observed climate, the closer the enhanced 
greenhouse change of that model is to the real world 
change’

Because we don’t know the future we can’t test this

However the related concept of 

‘the closer the current climate of a model is to that of 
another model, the closer the enhanced greenhouse 
change of that model is to that of the other model’

can be tested using a large multi-model data base, 
such as the AR4 database (23 models)



• Assume that the real climate behaves like a typical 
climate model.

• This means that the real climate system differs from the 
climate systems of the climate models in ways which 
are similar to the differences between model climate 
systems.

• Compare current and future climate simulations of the 
models not with observations, but with each other.

• Analyse to see if similarity in current climate predicts 
similarity in greenhouse response.

• Identify which test of similarity in current climate best 
predicts similarity in greenhouse response for a given 
variable.

• Use that way for testing models against observations 
and weighting model results

Methodology



GFDL-CM2.1USA
US Dept. of Commerce / NOAA / Geophysical Fluid 
Dynamics Laboratory

GFDL-CM2.0USA
US Dept. of Commerce / NOAA / Geophysical Fluid 

Dynamics Laboratory

FGOALS-g1.0ChinaLASG / Institute of Atmospheric Physics

ECHO-G
Germany / 

Korea

Meteorological Institute of the University of Bonn,  
Meteorological Research Institute of KMA, and 
Model and Data group. 

ECHAM5/MPI-
OM

GermanyMax Planck Institute for Meteorology

CSIRO-Mk3.0AustraliaCSIRO Atmospheric Research

CNRM-CM3France
Météo-France / Centre National de Recherches 

Météorologiques

CGCM3.1(T63)CanadaCanadian Centre for Climate Modelling & Analysis

CGCM3.1(T47)CanadaCanadian Centre for Climate Modelling & Analysis

CCSM3USANational Center for Atmospheric Research

BCC-CM1ChinaBeijing Climate Center

BCCR-BCM2.0NorwayBjerknes Centre for Climate Research

IPCC I.D.CountryOriginating Group(s)

Model runs for the AR4



UKMO-HadGEM1UK
Hadley Centre for Climate Prediction and Research /  Met 
Office

UKMO-HadCM3UK
Hadley Centre for Climate Prediction and Research /  Met 
Office

PCMUSANational Center for Atmospheric Research

MRI-CGCM2.3.2JapanMeteorological Research Institute

MIROC3.2(medre
s)

Japan
Center for Climate System Research (The University o f 
Tokyo), National Institute for Environmental Studie s, and 
Frontier Research Center for Global Change (JAMSTEC)

MIROC3.2(hires)Japan
Center for Climate System Research (The University o f 
Tokyo), National Institute for Environmental Studie s, and 
Frontier Research Center for Global Change (JAMSTEC)

IPSL-CM4FranceInstitut Pierre Simon Laplace

INM-CM3.0RussiaInstitute for Numerical Mathematics

GISS-ERUSANASA / Goddard Institute for Space Studies

GISS-EHUSANASA / Goddard Institute for Space Studies

GISS-AOMUSANASA / Goddard Institute for Space Studies

IPCC I.D.CountryOriginating Group(s)

Model runs for the AR4 (ctd)



Data sets

• Seasonal mean gridded temperature, 
precipitation, and MSL pressure

• 17 simulations used (135 pairings of 
models)

• Global and regional fields analysed



Test used for comparisons

• The ‘M’ statistic of Watterson (1996) was used 
for comparing fields.

• This combines characteristics of a pattern 
correlation coefficient with RMS error.

• A value of one means perfect correspondence, 
and positive values some agreement.

• Results calculated by seasons

• Results presented here are averaged across all 
seasons



Inter-model current climate M versus inter-model 
future change M: sample global result
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Global summary results
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0.280.470.41T

MSLPPrT

Correlation of inter-model current climate M and 
inter-model future change M
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Correlation of inter-model current climate M and 
inter-model future change M

current climate temperature  ��� � temperature

Test of some value in the northern hemisphere

Global testing better than regional testing except in polar 
areas
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Correlation of inter-model current climate M and 
inter-model future change M

Current climate precipitation ��� � precipitation

Test of some value away from the tropics

Regional testing generally better than global testing
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Correlation of inter-model current climate M and 
inter-model future change M

current climate temperature ��� � precipitation

Test of some value, particularly in the southern midlatitudes

Not clear if global or regional testing is best
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Correlation of inter-model current climate M and 
inter-model future change M

current climate precipitation ��� � temperature 

Test of some value in nearly all regions

Global testing generally better than regional testing
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Correlation of inter-model current climate M and 
inter-model future change M

current climate MSLP ��� � temperature 

Test of some value in the northern midlatitudes

Not clear if global or regional testing is best
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Correlation of inter-model current climate M and 
inter-model future change M

current climate MSLP ��� � precipitation 

Test of some value, mostly in the midlatitudes

Not clear if global or regional testing is best



How well can we predict the reliability of 
precipitation change from current climate 
performance?



How well can we predict the reliability of precipitation 
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How well can we predict the reliability of 
precipitation change from current climate 
performance?

Moderately well in the mid to high latitudes. 
Poorly in the tropics.

Current climate precipitation, temperature 
and MSL are all relevant



How well can we predict the reliability of 
temperature change from current climate 
performance?
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How well can we predict the reliability of 
temperature change from current climate 
performance?

Moderately well. Current climate 
precipitation and temperature are most 
important. MSLP some relevance in the 
northern hemisphere



Summary points

• There is real value in using current climate testing to discriminate future 
change patterns. 

• Change in temperature appears best able to be discriminated by current 
climate testing on the three variables, and MSL pressure least able.

• There are powerful cross-variable connections. E.g.  Current climate 
precipitation is the best variable for discriminating regional temperature 
change – better than temperature itself.  

• The discriminating power of current climate testing is generally weakest 
in the tropics, stronger in the mid to high latitudes, particularly those of 
the northern hemisphere.  

• In the Australian region we see greater relevance in current climate 
testing for precipitation change in southern Australia than northern 
Australia.

• Finally, it is notable that testing current climate globally is often as useful 
for discriminating regional climate change as is regional current climate 
testing.
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Next step: Using observations to weight 
models

m: model current climate v observations

Predicted m for model change versus actual change
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Next step: Using observations to weight 
models

m: model current climate v observations

Predicted m for model change versus actual change � model weighting


