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Background



Addressing climate information needs at the 
regional level: the CORDEX framework

The Coordinated Regional Downscaling Experiment (CORDEX) will develop an 
improved framework for generating regional-scale climate projections for impact 
assessment and adaptation studies worldwide.

CORDEX consists of several subcomponents: 
§ Develop a framework for evaluating downscaling methodologies; 

§ Develop improved downscaling techniques, both statistical and dynamical; 

§ Promote interactions among global climate modellers, downscaling 
modellers, and assessment community.



GCM simulations have a resolution of hundreds of kilometres

Why downscale?



Global to Regional



Several assessments of the capabilities of 
CORDEX simulations in reproducing climatic 
features of Africa, Europe, S America, Mid. East.

These evaluations are critical to characterize the strengths and weaknesses of 
RCMs for their use in producing future projections of regional climate change.

A key aspect of CORDEX is the evaluation of multiple regional models performed 
using ECMWF ERA-Interim reanalysis as the boundary conditions. 

No such evaluations for Australia.

Project Motivation



Assess the performance of ERA-Interim driven RCMs within the CORDEX 
framework in reproducing the climatic features of Australia for 1981–2010:

Focus on near-surface air temperature and precipitation relative to high-quality 
observations collected for the Australian Water Availability Project (AWAP). 

Aims

How well do the different WRF physical parameterisations perform?

§ WRF (3 different configurations)

§ COSMO-CLM 

§ CCAM (Conformal	Cubic	Atmospheric	Model)

How does RCM performance vary spatially and temporally?



WRF Version
Planetary boundary layer 

physics / surface layer 
physics

Cumulus 
physics Microphysics

Shortwave and 
longwave 

radiation physics
Land 

Surface

UNSW-
WRF360J

Mellor-Yamada-Janjic/ETA 
Similarity Kain-Fritsch WRF Double-

Moment 5 Dudhia/RRTM Noah LSM

UNSW-
WRF360K

Mellor-Yamada-Janjic/ETA 
Similarity

Betts-Miller-
Janjic

WRF Double-
Moment 5 Dudhia/RRTM Noah LSM

UNSW-
WRF360L

Yonsei University/MM5 
Similarity Kain-Fritsch WRF Double-

Moment 5 CAM3/CAM3 Noah LSM

Model Parameterisations

CCAM McGregor et al. (1993) - - GFDL Kowalczyk et 
al. (2006)

CCLM Louis (1979) Tiedtke
(1989)

Doms et al. 
(2007), Baldauf 
& Schulz(2004)

Ritter and Geleyn
(1992)

TERRA-ML; 
Doms et 
al.(2007)



RCM Domains

2 Domains: 

§ AUS44 (CORDEX   ~50km)
§ South-eastern Australia (~10km)



Results



Climatological monthly mean maximum near-surface temperature: 
AWAP observations v RCMs



RCM near-surface maximum temperature bias with respect to 
AWAP observations



Seasonal (DJF) maximum temperature bias with respect to AWAP



Seasonal (JJA) maximum temperature bias with respect to AWAP



Annual cycles of maximum near surface temperature for 
RCMs v AWAP



Probability density functions of mean daily maximum 
near-surface air temperature



Near-surface maximum air temperature (K)

South-eastern coast

South-western Western Australia

Comparing PDFs of mean daily maximum temperature 
between regions



Climatological monthly mean minimum near-surface temperature: 
AWAP observations v RCMs



RCM near-surface minimum temperature bias with respect to AWAP 
observations



Probability density functions of mean daily minimum 
near-surface air temperature



Climatological monthly mean precipitation: AWAP observations v RCMs



RCM precipitation bias with respect to AWAP observations



Probability density functions of mean daily precipitation



Comparison of Perkins skill scores for each RCM PDF, relative 
to AWAP



Conclusions
Overall, WRF tends to underestimate inter-annual monthly mean maximum 
temperatures, however, models perform better during warmer months.  

Performance at simulating observed maximum temperatures varies between 
regions: e.g. modelling performs better in south-western Western Australia than 
near the south-eastern mountains. 

Two WRF versions (360J and 360K) have considerably better ability to reproduce 
monthly mean minimum temperatures than the other RCMs assessed.  

WRF360L had greater skill at reproducing the occurrence of observed daily 
precipitation, particularly the occurrence of higher rainfall events.  
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